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ʋʊɺɽʈɾɼɽʅʆ: 
ʀʩʧʦʣʥʠʪʝʣʴ: 

ʬʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ "ʉʘʥʢʪ- ʇʝʪʝʨʙʫʨʛʩʢʠʡ 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʝʭʘʥʠʢʠ ʠ ʦʧ-

ʪʠʢʠ" 
ʈʫʢʦʚʦʜʠʪʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ 

 

______________/ɺ. ʅ. ɺʘʩʠʣʴʝʚ/ 

      ʄ.ʇ. 

 

ȹȬȿɃȹȺ-ȾȱɁȹȴɃȱȽȶȴȵ 

ȺȾɃȱȾ 

ʦ ʚʳʧʦʣʥʝʥʠʠ ʯʝʪʚʝʨʪʦʛʦ ʵʪʘʧʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʘʢʪʘ 

ˉ 16.740.11.0495 ʦʪ 16 ʤʘʷ 2011 ʛ. ʠ ɼʦʧʦʣʥʝʥʠʶ ʦʪ 25 ʦʢʪʷʙʨʷ 2011 ʛ. ˉ 1 
 

 

 

 

ʀʩʧʦʣʥʠʪʝʣʴ: ʬʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʉʘʥʢʪ- ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʝʭʘʥʠʢʠ ʠ ʦʧʪʠʢʠè 

 

ʇʨʦʛʨʘʤʤʘ (ʤʝʨʦʧʨʠʷʪʠʝ): ʌʝʜʝʨʘʣʴʥʘʷ ʮʝʣʝʚʘʷ ʧʨʦʛʨʘʤʤʘ çʅʘʫʯʥʳʝ ʠ ʥʘʫʯʥʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʢʘʜʨʳ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʈʦʩʩʠʠè ʥʘ 2009-2013 ʛʛ., ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ 

ʤʝʨʦʧʨʠʷʪʠʷ ˉ 1.2.1. ʇʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʫʯʥʳʤʠ ʛʨʫʧʧʘʤʠ ʧʦʜ ʨʫ-

ʢʦʚʦʜʩʪʚʦʤ ʜʦʢʪʦʨʦʚ ʥʘʫʢ. 

 

ʇʨʦʝʢʪ: ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʩʙʦʨʢʠ ʛʝʥʦʤʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʥʘ ʦʩʥʦʚʝ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʧʦ ʧʘʨʥʳʤ ʯʪʝʥʠʷʤ 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ:  

  ______________/ʐʘʣʳʪʦ ɸʥʘʪʦʣʠʡ ɸʙʨʘʤʦʚʠʯ 
   (ʧʦʜʧʠʩʴ) 

 

 

 

 

 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

2012 ʛ. 
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ʉʇʀʉʆʂ ʆʉʅʆɺʅʓʍ ʀʉʇʆʃʅʀʊɽʃɽʁ 

ʧʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʢʦʥʪʨʘʢʪʫ 16.740.11.0495 ʦʪ 16 ʤʘʷ 2011 ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʧʦʠʩʢʦʚʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʫʞʜ 
 

 

ʆʨʛʘʥʠʟʘʮʠʷ-ʀʩʧʦʣʥʠʪʝʣʴ: ʬʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʝʭʘʥʠʢʠ ʠ 

ʦʧʪʠʢʠè 

 

 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʪʝʤʳ:    

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ 
 ______________________ 

ʧʦʜʧʠʩʴ, ʜʘʪʘ 

ʐʘʣʳʪʦ ɸ. ɸ. 

ʀʩʧʦʣʥʠʪʝʣʠ ʪʝʤʳ:    

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ 
 ______________________ 

ʧʦʜʧʠʩʴ, ʜʘʪʘ 

ʇʘʨʬʝʥʦʚ ɺ. ɻ. 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʙʝʟ ʫʯʝʥʦʛʦ ʟʚʘʥʠʷ 
 ______________________ 

ʧʦʜʧʠʩʴ, ʜʘʪʘ 

ʂʦʨʥʝʝʚ ɻ. ɸ. 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʙʝʟ ʫʯʝʥʦʛʦ ʟʚʘʥʠʷ  
 ______________________ 

ʧʦʜʧʠʩʴ, ʜʘʪʘ 

ʉʪʘʥʢʝʚʠʯ ɸ. ʉ. 

ʙʝʟ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ, ʙʝʟ 

ʫʯʝʥʦʛʦ ʟʚʘʥʠʷ 
 ______________________ 

ʧʦʜʧʠʩʴ, ʜʘʪʘ 

ʎʘʨʝʚ ʌ. ʅ. 

ʙʝʟ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ, ʙʝʟ 

ʫʯʝʥʦʛʦ ʟʚʘʥʠʷ 
 ______________________ 

ʧʦʜʧʠʩʴ, ʜʘʪʘ 

ʌʝʜʦʪʦʚ ʇ. ɺ. 

ʙʝʟ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ, ʙʝʟ 

ʫʯʝʥʦʛʦ ʟʚʘʥʠʷ 
 ______________________ 

ʧʦʜʧʠʩʴ, ʜʘʪʘ 

ɹʫʟʜʘʣʦʚ ʄ. ɺ. 
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ʙʝʟ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ, ʙʝʟ 

ʫʯʝʥʦʛʦ ʟʚʘʥʠʷ 
 ______________________ 

ʧʦʜʧʠʩʴ, ʜʘʪʘ 

ɸʣʝʢʩʘʥʜʨʦʚ ɸ. ɺ. 

ʙʝʟ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ, ʙʝʟ 

ʫʯʝʥʦʛʦ ʟʚʘʥʠʷ 
 ______________________ 

ʧʦʜʧʠʩʴ, ʜʘʪʘ 

ʂʘʟʘʢʦʚ ʉ. ɺ. 

ʙʝʟ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ, ʙʝʟ 

ʫʯʝʥʦʛʦ ʟʚʘʥʠʷ 
 ______________________ 

ʧʦʜʧʠʩʴ, ʜʘʪʘ 

ʄʝʣʴʥʠʢʦʚ ʉ. ɺ. 

ʙʝʟ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ, ʙʝʟ 

ʫʯʝʥʦʛʦ ʟʚʘʥʠʷ 
 ______________________ 

ʧʦʜʧʠʩʴ, ʜʘʪʘ 

ʉʝʨʛʫʰʠʯʝʚ ɸ. ɸ. 
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ʈɽʌɽʈɸʊ 

ʆʪʯʝʪ 72 ʩ., 1 ʯ., 6 ʨʠʩ., 3 ʪʘʙʣ., 14 ʠʩʪʦʯʥ., 3 ʧʨʠʣ.  

ɻʝʥʦʤ, ʩʙʦʨʢʘ ʛʝʥʦʤʘ, ʢʦʥʪʠʛ, ʢʚʘʟʠʢʦʥʪʠʛ, ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʩʙʦʨʢʠ. 

 

ɺ ʦʪʯʝʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʦ ʪʨʝʪʴʝʤʫ 

ʵʪʘʧʫ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʘʢʪʘ ˉ 16.740.11.0495 çʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʩʙʦʨʢʠ 

ʛʝʥʦʤʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʥʘ ʦʩʥʦʚʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʧʦ ʧʘʨʥʳʤ 

ʯʪʝʥʠʷʤè (ʰʠʬʨ ç2011-1.2.1-201-007è)  ʦʪ 16 ʤʘʷ 2011 ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

çʇʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʫʯʥʳʤʠ ʛʨʫʧʧʘʤʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʜʦʢʪʦʨʦʚ ʥʘʫʢ ʚ ʩʣʝʜʫʶʱʠʭ ʦʙʣʘʩʪʷʭ: ï ʙʠʦʢʘʪʘʣʠʪʠʯʝʩʢʠʝ, ʙʠʦʩʠʥʪʝʪʠʯʝʩʢʠʝ ʠ 

ʙʠʦʩʝʥʩʦʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ; ï ʙʠʦʤʝʜʠʮʠʥʩʢʠʝ ʠ ʚʝʪʝʨʠʥʘʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʠ ʟʘʱʠʪʳ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ; ï ʛʝʥʦʤʥʳʝ ʠ ʧʦʩʪʛʝʥʦʤʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ; ï ʢʣʝʪʦʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ;- 

ʙʠʦʠʥʞʝʥʝʨʠʷ; ï ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè ʚ ʨʘʤʢʘʭ ʤʝʨʦʧʨʠʷʪʠʷ 1.2.1.  

çʇʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʫʯʥʳʤʠ ʛʨʫʧʧʘʤʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʜʦʢʪʦʨʦʚ ʥʘʫʢè, ʤʝʨʦʧʨʠʷʪʠʷ 1.2. çʇʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʫʯʥʳʤʠ 

ʛʨʫʧʧʘʤʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʦʢʪʦʨʦʚ ʥʘʫʢ ʠ ʢʘʥʜʠʜʘʪʦʚ ʥʘʫʢè , ʥʘʧʨʘʚʣʝʥʠʷ 1 

çʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʟʘʢʨʝʧʣʝʥʠʷ ʤʦʣʦʜʝʞʠ ʚ ʩʬʝʨʝ ʥʘʫʢʠ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʳʩʦʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡè ʬʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ çʅʘʫʯʥʳʝ ʠ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ 

ʢʘʜʨʳ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʈʦʩʩʠʠè ʥʘ 2009 ï 2013 ʛʦʜʳ. 

 

ʎʝʣʴ ʨʘʙʦʪʳ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʚʳʧʦʣʥʝʥʠʷ ʅʀʈ ʚ ʨʘʤʢʘʭ ʤʝʨʦʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ, ʧʦʜʛʦʪʦʚʢʠ ʠ 

ʟʘʢʨʝʧʣʝʥʠ ̫ʚ ʩʬʝʨʝ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʫʯʥʳʭ ʠ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʥʘʫʯʥʳʭ ʢʦʣʣʝʢʪʠʚʦʚ. 

ʎʝʣʴʶ ʚʳʧʦʣʥʝʥʠʷ ʅʀʈ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʩʙʦʨʢʠ ʛʝʥʦʤʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʥʘ ʦʩʥʦʚʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʧʦ ʧʘʨʥʳʤ ʯʪʝʥʠʷʤ. 

ʎʝʣʷʤʠ ʯʝʪʚʝʨʪʦʛʦ ʵʪʘʧʘ ʷʚʣʷʶʪʩʷ: 

1. ʉʦʩʪʘʚʣʝʥʠʝ ʧʣʘʥʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  
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2. ʇʦʜʛʦʪʦʚʢʘ ʟʘʷʚʢʠ ʥʘ ʨʝʛʠʩʪʨʘʮʠʶ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ.  

3. ʇʨʦʚʝʜʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ.  

4. ɸʥʘʣʠʟ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ.  

5. ʇʦʜʛʦʪʦʚʢʘ ʩʪʘʪʴʠ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʚ ʞʫʨʥʘʣʝ ʠʟ ʧʝʨʝʯʥʷ ɺɸʂ.  

6. ʇʦʜʛʦʪʦʚʢʘ ʦʪʯʝʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʝʨʝʜʘʯʘ ɿʘʢʘʟʯʠʢʫ.  

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʯʝʪʚʝʨʪʦʛʦ ʵʪʘʧʘ ʅʀʈ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʩʣʝʜʫʶʱʠʡ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ: 

1. ʂʦʤʧʴʶʪʝʨ Aquarius Elt E50 S46. ʀʥʚ. ʥʦʤʝʨ. 110104.7.0036527. 

2. ʂʦʤʧʴʶʪʝʨ Aquarius Elt E50 S46. ʀʥʚ. ʥʦʤʝʨ. 110104.7.0036528. 

3. ʂʦʤʧʴʶʪʝʨ Aquarius Elt E50 S46. ʀʥʚ. ʥʦʤʝʨ. 110104.7.0036529. 

4. ʂʦʤʧʴʶʪʝʨ Aquarius Elt E50 S46. ʀʥʚ. ʥʦʤʝʨ. 110104.7.0036530. 

5. ʂʦʤʧʴʶʪʝʨ Aquarius Elt E50 S46. ʀʥʚ. ʥʦʤʝʨ. 110104.7.0036531. 

6. ʂʦʤʧʴʶʪʝʨ Aquarius Elt E50 S46. ʀʥʚ. ʥʦʤʝʨ. 110104.7.0036532. 

7. ʂʦʤʧʴʶʪʝʨ Horse. ʀʤʝʝʪ ʰʝʩʪʠʷʜʝʨʥʳʡ ʧʨʦʮʝʩʩʦʨ AMD PhenomÊ II X6 

1090T ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 3,7 ɻɻʮ; ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ï 16 ɻɹ (ʯʝʪʳʨʝ ʤʦʜʫʣʷ 

ʦʙʲʝʤʦʤ ʧʦ 4 ɻɹ ʩ ʯʘʩʪʦʪʦʡ 1.3 ɻɻʮ). 

8. ʂʦʤʧʴʶʪʝʨ Sphinx. ʀʤʝʝʪ ʜʚʘ 16-ʪʠ ʷʜʝʨʥʳʭ ʧʨʦʮʝʩʩʦʨʘ AMD Opteron 6272 

ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 2.1 ɻɻʮ; ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ï 128 ɻʙ (16 ʤʦʜʫʣʝʡ ʧʦ 8 ɻʙ, 

DDR3-1333 ECC Reg). 

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʪʯʝʪʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ: 

Å ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 4 ʤʘʷ 2005 ʛ. ˉ 284 

çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʯʝʪʝ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ, ʦʧʳʪʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ ʛʨʘʞʜʘʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷè; 

Å ɻʨʘʞʜʘʥʩʢʠʡ ʢʦʜʝʢʩ ʈʌ; 

Å ɻʆʉʊ 7.32-2001 çʉʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʠʥʬʦʨʤʘʮʠʠ, ʙʠʙʣʠʦʪʝʯʥʦʤʫ ʠ 

ʠʟʜʘʪʝʣʴʩʢʦʤʫ ʜʝʣʫ. ʆʪʯʝʪ ʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ. ʉʪʨʫʢʪʫʨʘ ʠ 

ʧʨʘʚʠʣʘ ʦʬʦʨʤʣʝʥʠʷè; 

Å ɻʆʉʊ 15.101.98 çʉʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʦʩʪʘʥʦʚʢʠ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ. ʇʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪè; 
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ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʯʝʪʚʝʨʪʦʛʦ ʵʪʘʧʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

ï ʩʦʩʪʘʚʣʝʥ ʧʣʘʥ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

ï ʧʦʜʛʦʪʦʚʣʝʥʘ ʟʘʷʚʢʘ ʥʘ ʨʝʛʠʩʪʨʘʮʠʶ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ; 

ï ʧʨʦʚʝʜʝʥʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ; 

ï ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ; 

ï ʧʦʜʛʦʪʦʚʣʝʥʘ ʩʪʘʪʴʷ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʚ ʞʫʨʥʘʣʝ ʠʟ ʧʝʨʝʯʥʷ ɺɸʂ. 

ʄʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʟʘʜʘʯʠ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʳ ʪʨʝʙʫʶʪ ʟʥʘʥʠʷ ʛʝʥʦʤʘ 

ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʥʫʢʣʝʦʪʠʜʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ɼʅʂ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʝʰʝʚʦʤ ʠ 

ʙʳʩʪʨʦʤ ʤʝʪʦʜʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʢʣʝʦʪʠʜʦʚ ʚ 

ʦʙʨʘʟʮʝ ɼʅʂ. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʣʛʦʨʠʪʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʦʤʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦ ʧʘʨʥʳʤ ʯʪʝʥʠʷʤ. ɸʣʛʦʨʠʪʤ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʦʚ ʠ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʦʮʝʜʫʨʫ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ ʚ ʯʪʝʥʠʷʭ ʠ ʧʦʩʪʨʦʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ 

ʜʣʠʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʘ ʜʝ ɹʨʶʠʥʘ. 

ʅʘ ʯʝʪʚʝʨʪʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʷʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʘʣʛʦʨʠʪʤʦʚ.  
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ʆʇʈɽɼɽʃɽʅʀʗ 

ɺ ʥʘʩʪʦʷʱʝʤ ʦʪʯʝʪʝ ʦ ʅʀʈ ʧʨʠʤʝʥʷʶʪʩ ̫ ʩʣʝʜʫʶʱʠʝ ʪʝʨʤʠʥʳ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʧʨʝʜʝʣʝʥʠʷʤʠ. 

De novo ʩʙʦʨʢʘ ʛʝʥʦʤʘ ï ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʞʠʚʦʛʦ 

ʩʫʱʝʩʪʚʘ, ʛʝʥʦʤ ʢʦʪʦʨʦʛʦ ʥʝʠʟʚʝʩʪʝʥ. 

K-ʤʝʨ ï ʩʪʨʦʢʘ ʜʣʠʥʦʡ K ʩʠʤʚʦʣʦʚ ʥʘʜ ʘʣʬʘʚʠʪʦʤ { A, G, C, T}.  

ɹʠʥʘʨʥʳʡ ʧʦʠʩʢ ï ʘʣʛʦʨʠʪʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ ʵʣʝʤʝʥʪʘ ʚ 

ʦʪʩʦʨʪʠʨʦʚʘʥʥʦʤ ʤʘʩʩʠʚʝ ʟʘ ʚʨʝʤʷ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʜʚʦʠʯʥʦʤʫ ʣʦʛʘʨʠʬʤʫ ʜʣʠʥʳ 

ʤʘʩʩʠʚʘ. 

ɺʟʚʝʰʝʥʥʳʡ ʛʨʘʬ ï ʛʨʘʬ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʦʝ ʨʝʙʨʦ ʠʤʝʝʪ ʚʝʩ ï ʚʝʱʝʩʪʚʝʥʥʦʝ 

ʯʠʩʣʦ, ʩʦʧʦʩʪʘʚʣʝʥʥʦʝ ʩ ʥʠʤ. 

ɻʝʥʦʤ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʛʝʥʦʚ ʦʨʛʘʥʠʟʤʘ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʥʫʢʣʝʦʪʠʜʦʚ. 

ɻʨʘʬ ï ʦʙʲʝʢʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʚʫʭ ʤʥʦʞʝʩʪʚ. ʇʝʨʚʦʝ ʤʥʦʞʝʩʪʚʦ ï ʤʥʦʞʝʩʪʚʦ 

ʚʝʨʰʠʥ ʛʨʘʬʘ. ɺʪʦʨʦʝ ʤʥʦʞʝʩʪʚʦ ï ʤʥʦʞʝʩʪʚʦ ʨʝʙʝʨ ï ʷʚʣʷʝʪʩʷ ʧʦʜʤʥʦʞʝʩʪʚʦʤ 

ʤʥʦʞʝʩʪʚʘ ʚʩʝʭ ʧʘʨ ʚʝʨʰʠʥ. ɺ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʛʨʘʬʘʭ ʨʝʙʨʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʝʫʧʦʨʷʜʦʯʝʥʥʦʡ ʧʘʨʝ ʚʝʨʰʠʥ, ʪʦʛʜʘ ʢʘʢ ʚ ʥʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ï ʫʧʦʨʷʜʦʯʝʥʥʦʡ. 

ɻʨʘʬ ʜʝ ɹʨʶʠʥʘ ï ʛʨʘʬ, ʚʝʨʰʠʥʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ k-ʤʝʨʳ, ʧʨʠ ʵʪʦʤ ʠʟ 

ʦʜʥʦʡ ʚʝʨʰʠʥʳ ʝʩʪʴ ʨʝʙʨʦ ʚ ʜʨʫʛʫʶ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʡ (k+1)-ʤʝʨ, ʯʪʦ k-ʤʝʨ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʝʨʚʦʡ ʚʝʨʰʠʥʝ, ʷʚʣʷʝʪʩʷ ʝʛʦ ʧʨʝʬʠʢʩʦʤ, ʘ k-ʤʝʨ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʪʦʨʦʡ, ï ʩʫʬʬʠʢʩʦʤ. 

ɻʨʘʬ ʧʝʨʝʢʨʳʪʠʡ ï ʛʨʘʬ, ʚʝʨʰʠʥʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, 

ʧʨʠʯʝʤ ʨʝʙʨʦ ʠʟ ʦʜʥʦʡ ʚʝʨʰʠʥʳ ʚ ʜʨʫʛʫʶ ʩʫʱʝ6ʩʪʚʫʝʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʫʬʬʠʢʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʝʨʚʦʡ ʚʝʨʰʠʥʝ, ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʝʬʠʢʩʦʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʪʦʨʦʡ. 

ʂʚʘʟʠʢʦʥʪʠʛ ï ʧʨʦʪʷʞʝʥʥʳʡ ʥʝʧʨʝʨʳʚʥʳʡ ʬʨʘʛʤʝʥʪ ʛʝʥʦʤʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʧʨʝʬʠʢʩ ʢʦʪʦʨʦʛʦ ʩʦʚʧʘʜʘʝʪ ʩ ʦʜʥʠʤ ʧʘʨʥʳʤ ʯʪʝʥʠʝʤ, ʘ 

ʩʫʬʬʠʢʩ ï ʩʦ ʚʪʦʨʳʤ. 
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ʂʦʥʪʠʛ ï ʧʨʦʪʷʞʝʥʥʳʡ ʥʝʧʨʝʨʳʚʥʳʡ ʬʨʘʛʤʝʥʪ ʛʝʥʦʤʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥ ʦʜʥʦʟʥʘʯʥʳʤ ʦʙʨʘʟʦʤ ʥʠ ʚ 

ʦʜʥʫ ʠʟ ʩʪʦʨʦʥ. 

ʄʝʪʨʠʢʘ N 50 ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʪʘʢʦʛʦ ʢʦʥʪʠʛʘ, ʯʪʦ ʩʫʤʤʘʨʥʘʷ ʜʣʠʥʘ 

ʢʦʥʪʠʛʦʚ ʩ ʜʣʠʥʦʡ ʥʝ ʤʝʥʴʰʝ ʵʪʦʡ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʴʰʝ 50% ʜʣʠʥʳ ʛʝʥʦʤʘ. 

ʅʫʢʣʝʦʪʠʜ ï ʭʠʤʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʷʚʣʷʶʱʝʝʩʷ ʯʘʩʪʴʶ ɼʅʂ. 

ʆʙʭʦʜ ʚ ʰʠʨʠʥʫ ï ʘʣʛʦʨʠʪʤ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʦʙʭʦʜ ʚʩʝʭ ʚʝʨʰʠʥ, 

ʜʦʩʪʠʞʠʤʳʭ ʠʟ ʟʘʜʘʥʥʦʡ, ʚ ʧʦʨʷʜʢʝ ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ. 

ʇʨʝʬʠʢʩ ʩʪʨʦʢʠ ï ʧʦʜʩʪʨʦʢʘ ʩʪʨʦʢʠ, ʥʘʯʠʥʘʶʱʘʷʩʷ ʩ ʧʝʨʚʦʛʦ ʩʠʤʚʦʣʘ ʵʪʦʡ 

ʩʪʨʦʢʠ. 

ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ï ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʢʣʝʦʪʠʜʦʚ ʚ ʦʙʨʘʟʮʝ 

ɼʅʂ. 

ʉʢʵʬʬʦʣʜ ï ʥʘʙʦʨ ʢʦʥʪʠʛʦʚ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʩ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʴʶ ʫʚʝʨʝʥʥʦʩʪʠ 

ʦʧʨʝʜʝʣʝʥʦ ʝʛʦ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ʉʫʬʬʠʢʩ ʩʪʨʦʢʠ ï ʧʦʜʩʪʨʦʢʘ ʩʪʨʦʢʠ, ʢʦʥʯʘʶʱʘʷʩʷ ʧʦʩʣʝʜʥʠʤ ʩʠʤʚʦʣʦʤ ʵʪʦʡ 

ʩʪʨʦʢʠ. 

ʍʝ-hʪʘʙʣʠʮʘ ï ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʶʱʘʷ ʭʨʘʥʠʪʴ ʧʘʨʳ ʚʠʜʘ (ʢʣʶʯ, 

ʟʥʘʯʝʥʠʝ). ɼʣʷ ʢʘʞʜʦʛʦ ʢʣʶʯʘ ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ ʥʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ. 
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ɺɺɽɼɽʅʀɽ 

ɺ ʥʘʩʪʦʷʱʝʤ ʦʪʯʝʪʝ ʠʟʣʘʛʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʠʷ ʧʦʠʩʢʦʚʳʭ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʦ ʪʝʤʝ çʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʩʙʦʨʢʠ ʛʝʥʦʤʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʥʘ ʦʩʥʦʚʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʧʦ ʧʘʨʥʳʤ ʯʪʝʥʠʷʤè, 

ʚʳʧʦʣʥʷʝʤʳʭ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʘʢʪʘ, ʟʘʢʣʶʯʝʥʥʦʛʦ ʤʝʞʜʫ 

ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʬʝʜʝʨʘʣʴʥʳʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʙʶʜʞʝʪʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʫʯʨʝʞʜʝʥʠʝʤ ʚʳʩʰʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʤ ʥʘʮʠʦʥʘʣʴʥʳʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʝʭʘʥʠʢʠ ʠ 

ʦʧʪʠʢʠè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʰʝʥʠʝʤ ʂʦʥʢʫʨʩʥʦʡ ʢʦʤʠʩʩʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ˉ 1 (ʧʨʦʪʦʢʦʣ ʦʪ 26.04.2011 ʛ. ˉ 

3/0173100003711000032) ʧʦ ʣʦʪʫ ʰʠʬʨ ç2011-1.2.1-201-007è çʇʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʫʯʥʳʤʠ ʛʨʫʧʧʘʤʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʦʢʪʦʨʦʚ ʥʘʫʢ ʚ ʩʣʝʜʫʶʱʠʭ 

ʦʙʣʘʩʪʷʭ: ï ʙʠʦʢʘʪʘʣʠʪʠʯʝʩʢʠʝ, ʙʠʦʩʠʥʪʝʪʠʯʝʩʢʠʝ ʠ ʙʠʦʩʝʥʩʦʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ;        

ï ʙʠʦʤʝʜʠʮʠʥʩʢʠʝ ʠ ʚʝʪʝʨʠʥʘʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʠ ʟʘʱʠʪʳ 

ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ; ï ʛʝʥʦʤʥʳʝ ʠ ʧʦʩʪʛʝʥʦʤʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ; ï ʢʣʝʪʦʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ; ï ʙʠʦʠʥʞʝʥʝʨʠʷ;                              

ï ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè ʚ ʨʘʤʢʘʭ ʬʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ 

çʅʘʫʯʥʳʝ ʠ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʢʘʜʨʳ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʈʦʩʩʠʠè ʥʘ 2009 ï 2013 

ʛʦʜʳ, ʫʪʚʝʨʞʜʝʥʥʦʡ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 28 

ʠʶʣʷ 2008 ʛʦʜʘ ˉ 568 çʆ ʬʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʝ çʅʘʫʯʥʳʝ ʠ ʥʘʫʯʥʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʢʘʜʨʳ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʈʦʩʩʠʠè ʥʘ 2009 ï 2013 ʛʦʜʳè. 

ɿʘʜʘʯʘʤʠ ʵʪʘʧʘ ʷʚʣʷʶʪʩʷ: 

1. ʉʦʩʪʘʚʣʝʥʠʝ ʧʣʘʥʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

2. ʇʦʜʛʦʪʦʚʢʘ ʟʘʷʚʢʠ ʥʘ ʨʝʛʠʩʪʨʘʮʠʶ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ.  

3. ʇʨʦʚʝʜʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ.  

4. ɸʥʘʣʠʟ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ.  

5. ʇʦʜʛʦʪʦʚʢʘ ʩʪʘʪʴʠ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʚ ʞʫʨʥʘʣʝ ʠʟ ʧʝʨʝʯʥʷ ɺɸʂ.  

6. ʇʦʜʛʦʪʦʚʢʘ ʦʪʯʝʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʝʨʝʜʘʯʘ ɿʘʢʘʟʯʠʢʫ.  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʛʝʥʦʤʠʢʠ ʚʝʜʫʪʩʷ ʚ ʪʘʢʠʭ 

ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʠ ʣʘʙʦʨʘʪʦʨʠʷʭ ʤʠʨʘ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, Cold Spring Harbor 

Laboratory (ʰʪʘʪ ʅʴʶ-ʁʦʨʢ, ʉʐɸ), ʋʥʠʚʝʨʩʠʪʝʪ ʄʝʨʠʣʝʥʜʘ (ʉʐɸ), ʅʘʮʠʦʥʘʣʴʥʳʡ 

ʮʝʥʪʨ ʛʝʥʦʤʥʦʛʦ ʘʥʘʣʠʟʘ (ɹʘʨʩʝʣʦʥʘ, ʀʩʧʘʥʠʷ). ʇʨʠ ʠʟʫʯʝʥʠʠ ʛʝʥʦʤʘ ʞʠʚʦʛʦ 

ʩʫʱʝʩʪʚʘ ʦʙʳʯʥʦ ʚʳʜʝʣʷʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ: 

ʘ) ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʤʦʣʝʢʫʣ ɼʅʂ, ʩʦʜʝʨʞʘʱʠʭ ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʝʥʦʤʝ (ʚʳʧʦʣʥʷʝʪʩʷ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ-ʩʝʢʚʝʥʘʪʦʨʦʚ); 

ʙ) ʩʙʦʨʢʘ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʠʣʠ ʢʦʨʦʪʢʦ ï ʩʙʦʨʢʘ ʛʝʥʦʤʘ, ʚʳʧʦʣʥʷʝʪʩʷ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʁ ʪʝʨʦʚ); 

ʚ) ʘʥʘʣʠʟ ʠ ʩʨʘʚʥʝʥʠʝ ʛʝʥʦʤʦʚ (ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʦʚ). 

ʀʟʫʯʝʥʠʝ ʛʝʥʦʤʘ ʯʝʣʦʚʝʢʘ ʠ ʜʨʫʛʠʭ ʞʠʚʳʭ ʩʫʱʝʩʪʚ ʠʤʝʝʪ ʚʘʞʥʦʝ ʧʨʠʢʣʘʜʥʦʝ 

ʟʥʘʯʝʥʠʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʙʦʨʢʠ ʛʝʥʦʤʘ ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚʦʟʤʦʞʥʘ 

ʨʝʘʣʠʟʘʮʠʷ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʳ ï ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ ʢ ʨʘʟʣʠʯʥʳʤ ʙʦʣʝʟʥʷʤ, ʩʦʟʜʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʣʝʢʘʨʩʪʚ ʠ ʪ. ʜ. ʂʨʦʤʝ 

ʵʪʦʛʦ, ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʦʤʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʙʠʦʠʥʞʝʥʝʨʠʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʚʝʜʝʥʳ ʥʦʚʳʝ ʠʭ ʚʠʜʳ, 

ʦʙʣʘʜʘʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ɿʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʩʙʦʨʢʠ ʛʝʥʦʤʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ, ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ, ʮʝʥʪʨʘʣʴʥʦʡ ʩʨʝʜʠ ʚʩʝʭ ʟʘʜʘʯ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʙʝʟ ʝʝ ʨʝʰʝʥʠʷ ʥʝʣʴʟʷ ʧʨʠʩʪʫʧʠʪʴ ʢ ʜʝʪʘʣʴʥʦʤʫ ʠʟʫʯʝʥʠʶ 

ʛʝʥʦʤʘ ʞʠʚʦʛʦ ʩʫʱʝʩʪʚʘ ʠ ʝʛʦ ʘʥʘʣʠʟʫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʨʫʛʠʭ ʘʣʛʦʨʠʪʤʦʚ 

ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ.  

ɺ ʩʝʨʝʜʠʥʝ ʧʝʨʚʦʛʦ ʜʝʩʷʪʠʣʝʪʠʷ XXI  ʚʝʢʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ next generation sequencing (ʪʝʭʥʦʣʦʛʠʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ). ʇʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ (ɿʫʙʦʚ ɺ. ɺ. ʇʨʠʙʦʨʳ ʜʣʷ ʯʪʝʥʠʷ ɼʅʂ      

// ʍʠʤʠʷ ʠ ʞʠʟʥʴ. 2010.  ̄7, ʩ. 4 ï 7. www.dubna-oez.ru/images/data/gallery/10_2948_.pps) 

ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʚʘʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʙʳʩʪʨʝʝ, ʯʝʤ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʘʣʛʦʨʠʪʤʳ ʩʙʦʨʢʠ ʛʝʥʦʤʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ï 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʤʧʴʶʪʝʨʦʚ ʫʜʚʘʠʚʘʝʪʩʷ ʢʘʞʜʳʝ ʜʚʘ ʛʦʜʘ, ʘ 

http://www.dubna-oez.ru/images/data/gallery/10_2948_.pps
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ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʛʝʥʦʤʥʳʭ ʩʝʢʚʝʥʘʪʦʨʦʚ ʟʘ ʪʦʪ ʞʝ ʩʘʤʳʡ ʧʝʨʠʦʜ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʚ 10 ʨʘʟ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʣʛʦʨʠʪʤʦʚ ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ ʧʨʠʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʩʙʦʨʢʘ ʦʜʥʦʛʦ ʛʝʥʦʤʘ ʟʘʡʤʝʪ 

ʤʝʩʷʮʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ 

ʩʙʦʨʢʠ ʛʝʥʦʤʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦ ʩʚʦʠʤ ʧʘʨʘʤʝʪʨʘʤ 

ʩʫʱʝʩʪʚʫʶʱʠʤ ʤʝʪʦʜʘʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ. ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ ʅʀʈ ʙʫʜʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʟʘʜʘʯʘ de novo ʩʙʦʨʢʠ ʛʝʥʦʤʘ ï ʩʙʦʨʢʠ ʛʝʥʦʤʘ 

ʞʠʚʦʛʦ ʩʫʱʝʩʪʚʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʛʝʥʦʤ ʝʱʝ ʥʝ ʠʟʚʝʩʪʝʥ. 

ʉʣʦʞʥʦʩʪʴ ʟʘʜʘʯʠ ʩʙʦʨʢʠ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥʘ 

ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

ʘ) ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ; 

ʙ) ʩʣʦʞʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʛʝʥʦʤʘ ï ʥʘʣʠʯʠʝ ʚ ʥʝʤ ʧʦʚʪʦʨʦʚ ʠ ʧʦʣʠʤʦʨʬʠʟʤʦʚ; 

ʚ) ʥʘʣʠʯʠʝ ʦʰʠʙʦʢ ʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʫʩʪʨʦʡʩʪʚ-ʩʝʢʚʝʥʘʪʦʨʦʚ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʧʨʦʙʣʝʤ ʩʙʦʨʢʫ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʦʙʳʯʥʦ ʨʘʟʙʠʚʘʶʪ ʥʘ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: 

ʘ) ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ ʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ï ʯʪʝʥʠʷʭ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʠ; 

ʙ) ʩʙʦʨʢʘ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ï ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʥʥʳʭ ʥʝʧʨʝʨʳʚʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʠʩʢʦʤʦʡ 

ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʥɹʦʩʪʠ; 

ʚ) ʩʙʦʨʢʘ ʢʦʥʪʠʛʦʚ ï ʧʨʦʪʷʞʝʥʥʳʭ ʥʝʧʨʝʨʳʚʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥʳ ʦʜʥʦʟʥʘʯʥʳʤ ʦʙʨʘʟʦʤ ʥʠ ʚ ʦʜʥʫ ʠʟ 

ʩʪʦʨʦʥ. 

ɺ ʨʘʤʢʘʭ ʯʝʪʚʝʨʪʦʛʦ ʵʪʘʧʘ ʅʀʈ ʚʳʧʦʣʥʷʪʁʩʷ ɻʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʩʙʦʨʢʠ ʛʝʥʦʤʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʥʘ 

ʦʩʥʦʚʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʠʟ ʧʘʨʥʳʭ ʯʪʝʥʠʡ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ 

ʧʨʝʜʳʜʫʱʠʭ ʵʪʘʧʘʭ ʅʀʈ ʘʣʛʦʨʠʪʤʳ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʚʳʝ ʜʚʘ ʠʟ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʵʪʘʧʦʚ ʩʙʦʨʢʠ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʤ 

ʦʪʯʝʪʝ ʧʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʩʦ ʩʪʦʨʦʥʥʠʤʠ ʤʝʪʦʜʘʤʠ, 

ʚʳʧʦʣʥʷʶʱʠʤʠ ʪʝ ʞʝ ʟʘʜʘʯʠ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʨʠʤʝʥʠʤʦʩʪʴ ʛʝʥʝʨʠʨʫʝʤʳʭ 
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ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʵʪʘʧʘ ï ʩʙʦʨʢʠ ʢʦʥʪʠʛʦʚ ʩʪʦʨʦʥʥʠʤʠ 

ʩʨʝʜʩʪʚʘʤʠ.  
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1 . ʉʆʉʊɸɺʃɽʅʀɽ ʇʃɸʅɸ ʇʈʆɺɽɼɽʅʀʗ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʍ 

ʀʉʉʃɽɼʆɺɸʅʀʁ 

ɺ ʥʘʩʪʦʷʱʝʤ ʨʘʟʜʝʣʝ ʦʧʠʩʳʚʘʝʪʩʷ ʧʣʘʥ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʆʜʥʠʤ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ, ʢʦʪʦʨʳʤ ʦʙʣʘʜʘʶʪ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʩʨʝʜʩʪʚʘ ʜʣʷ ʩʙʦʨʢʠ ʛʝʥʦʤʘ, ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, 

ʥʝʦʙʭʦʜʠʤʳʡ ʠʤ ʜʣʷ ʩʙʦʨʢʠ ʛʝʥʦʤʘ, ʩʭʦʜʥʦʛʦ ʧʦ ʨʘʟʤʝʨʘʤ ʩ ʛʝʥʦʤʦʤ ʯʝʣʦʚʝʢʘ 

(203  ʤʠʣʣʠʘʨʜʘ ʥʫʢʣʝʦʪʠʜʦʚ ʩʫʤʤʘʨʥʦ ʚʦ ʚʩʝʭ ʯʪʝʥʠʷʭ). ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

SOAPdenovo [1] ʥʝʦʙʭʦʜʠʤʦ ʧʦʨʷʜʢʘ 140 ʛʠʛʘʙʘʡʪ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʘ 

ABySS [2]  ï 21 ʢʦʤʧʴʶʪʝʨ ʩ 16 ʛʠʛʘʙʘʡʪʘʤʠ ʢʘʞʜʳʡ (ʚʩʝʛʦ ï 336 ʛʠʛʘʙʘʡʪ). ʊʘʢʠʝ 

ʟʘʪʨʘʪʳ ʧʘʤʷʪʠ ʦʙʫʩʣʦʚʣʝʥʳ ʥʘʣʠʯʠʝʤ ʦʰʠʙʦʢ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

(ʪʘʢʠʝ ʦʰʠʙʢʠ ʚʝʜʫʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʘʟʤʝʨʘ ʛʨʘʬʘ ʜʝ ɹʨʶʠʥʘ), ʘ ʪʘʢʞʝ 

ʥʝʦʧʪʠʤʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʭʨʘʥʝʥʠʷ ʵʪʦʛʦ ʛʨʘʬʘ. ɼʨʫʛʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʤʝʪʦʜʦʚ ʩʙʦʨʢʠ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʩʙʦʨʢʠ. ɺ 

ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʤʝʪʦʜ ʩʙʦʨʢʠ ʛʝʥʦʤʘ [3], ʢʦʪʦʨʳʡ 

ʣʠʰʝʥ ʫʢʘʟʘʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ 

ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʘʥʘʣʦʛʘʤʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩ̫ ʛʝʥʦʤʳ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ ï ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʣʠʦʥʦʚ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʣʠʘʨʜʦʚ ʥʫʢʣʝʦʪʠʜʦʚ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʩʙʦʨʢʠ ʛʝʥʦʤʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʤʦʞʝʪ ʙʳʪʴ ʜʦʨʘʙʦʪʘʥ, 

ʧʦʩʣʝ ʯʝʛʦ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥ ʧʨʦʪʦʪʠʧ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ.  

1.1 . ɸʈʍʀʊɽʂʋʊʈɸ ʄɽʊʆɼɸ ʉɹʆʈʂʀ ɻɽʅʆʄʅʓʍ ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊɽʁ 

ɺ ʥʘʩʪʦʷʱʝʤ ʨʘʟʜʝʣʝ ʦʧʠʩʳʚʘʝʪʩʷ ʘʨʭʠʪʝʢʫʪʨʘ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʩʙʦʨʢʠ 

ʛʝʥʦʤʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. 

ʉʙʦʨʢʘ ʛʝʥʦʤʘ ʚ ʧʨʝʜʣʘʛʘʝʤʦʤ ʤʝʪʦʜʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʨʠ ʵʪʘʧʘ (ʨʠʩ. 1): 

1 ʀʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ ʚ ʥʘʙʦʨʝ ʯʪʝʥʠʡ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʘ 

ʦʩʥʦʚʝ ʯʘʩʪʦʪʥʦʛʦ ʘʥʘʣʠʟʘ. 
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2 ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦ ʯʪʝʥʠʷʤ ʩ 

ʧʦʤʦʱʴʶ ʛʨʘʬʘ ʜʝ ɹʨʶʠʥʘ (ʩʙʦʨʢʘ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ï 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʧʦ ʜʣʠʥʝ ʙʦʣʴʰʠʭ ʯʪʝʥʠʡ, ʥʦ ʥʝ ʷʚʣʷʶʱʠʭʩʷ 

ʢʦʥʪʠʛʘʤʠ ʚ ʩʤʳʩʣʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʥʘʨʘʱʠʚʘʥʠʷ). 

3 ʉʙʦʨʢʘ ʢʦʥʪʠʛʦʚ ʠʟ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ.  

ʂʘʞʜʳʡ ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ʧʦʣʫʯʘʝʪ ʥʘ ʚʭʦʜ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʨʝʜʳʜʫʱʝʛʦ. 

ʇʨʠ ʵʪʦʤ ʜʣʷ ʧʝʨʚʳʭ ʜʚʫʭ ʵʪʘʧʦʚ ʚ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ ʅʀʈ ʨʘʟʨʘʙʦʪʘʥʳ 

ʘʣʛʦʨʠʪʤʳ ʠ ʚʳʧʦʣʥʝʥʘ ʠʭ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ, ʘ ʜʣʷ ʪʨʝʪʴʝʛʦ ʵʪʘʧʘ ï

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʪʦʨʦʥʥʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ. 

ʀʩʧʨʘʚʣʝʥʠʝ 

ʦh ʠʙʦʢ ʚ ʥʘʙʦʨʝ 

ʯʪʝʥʠʡ

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʬʨʘʛʤʝʥʪʦʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣɹʥʦʩʪʠ

ʉʙʦʨʢʘ ʢʦʥʪʠʛʦʚ

ʈʘʟʨʘʙʦʪʘʥr  ʠ 

ʨʝʘʣʠʟʦʚʘʥr  

ʩʦʙʩʪʚʝʥʥr ʝ 

ʘʣʛʦʨʠʪʤr

ʀʩʧʦʣɹʟʫʁʪʩ̫ 

ʩʪʦʨʦʥʥʠʝ 

ʧʨʦʛʨʘʤʤʥr ʝ 

ʩʨʝʜʩʪʚʘ
 

ʈʠʩ. 1. ɸʨʭʠʪʝʢʪʫʨʘ ʤʝʪʦʜʘ ʩʙʦʨʢʠ ʛʝʥʦʤʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʝʜʳʜʫʱʠʭ ʵʪʘʧʦʚ ʥʘʩʪʦʷʱʝʡ ʅʀʈ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠ ̫ ʘʣʛʦʨʠʪʤʦʚ ʠ ʠʭ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Java. 

1.2 . ʆɹʑɸʗ ʉʍɽʄɸ ʇʈʆɺɽɼɽʅʀʗ ʕʂʉʇɽʈʀʄɽʅʊɸ 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʘʣʛʦʨʠʪʤʳ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʙʦʨʢʫ 

ʢʚʘʟʠʢʦʥʪʠʛʦʚ ï ʥʝʧʨʝʨʳʚʥʳʭ ʧʨʦʪʷʞʝʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʦʤʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʪʩʷ ʜʚʘ ʨʷʜʘ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ.  

ɺ ʧʝʨʚʦʤ ʨʷʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩʙʦʨʢʠ ʢʚʘʟʠʢʦʥʪʠʛʦʚ, ʩʦʙʨʘʥʥʳʤʠ ʩ ʧʦʤʦʱʴʶ 
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ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʜʘʥʥʦʡ ʅʀʈ ʘʣʛʦʨʠʪʤʦʚ, ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʙʦʨʢʠ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʥʘ 

ʪʝʭ ʞʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʚʳʧʦʣʥʝʥʥʦʡ ʜʨʫʛʠʤʠ ʩʙʦʨʱʠʢʘʤʠ (ʨʠʩ. 2). ʉʙʦʨʢʫ 

ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʙʝʟ ʩʙʦʨʢʠ ʢʦʥʪʠʛʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʘʢʦʡ ʩʙʦʨʱʠʢ ʢʘʢ 

GapFiller [9]. ʉ ʥʠʤ ʠ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʩʨʘʚʥʝʥʠʝ ʚ ʧʝʨʚʦʤ ʨʷʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʨʘʟʣʠʯʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ.  

ʀʩʧʨʘʚʣʝʥʠʝ ʦh ʠʙʦʢ 

ʚ ʥʘʙʦʨʝ ʯʪʝʥʠʡ

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʬʨʘʛʤʝʥʪʦʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣɹʥʦʩʪʠ

ʉʙʦʨʢʘ ʬʨʘʛʤʝʥʪʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣɹʥʦʩʪʠ ʩʪʦʨʦʥʥʠʤʠ 

ʩʨʝʜʩʪʚʘʤʠ

 

ʈʠʩ. 2. ʆʙʱʘʷ ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʩʙʦʨʢʝ ʢʚʘʟʠʢʦʥʪʠʛʦʚ 

ʄʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʩʙʦʨʱʠʢʠ ʛʝʥʦʤʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʤʦʛʫʪ 

ʧʨʠʥʠʤʘʪʴ ʥʘ ʚʭʦʜ ʢʘʢ ʧʘʨʥʳʝ ʯʪʝʥʠʷ, ʪʘʢ ʠ ʦʜʠʥʦʯʥʳʝ ʬʨʘʛʤʝʥʪʳ ʛʝʥʦʤʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ [1, 2]. ɹʦʣʝʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʙʦʨʢʠ ʦʜʥʦʛʦ 

ʛʝʥʦʤʘ ʠʟ ʜʘʥʥʳʭ ʥʝʩʢʦʣʴʢʠʭ ʙʠʙʣʠʦʪʝʢ, ʢʦʛʜʘ ʥʘ ʚʭʦʜ ʩʙʦʨʱʠʢʫ ʧʦʜʘʶʪʩʷ ʯʪʝʥʠʷ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʥʘʧʨʠʤʝʨ, çʢʦʨʦʪʢʠʝè ʧʘʨʥʳʝ ʯʪʝʥʠʷ ʠ çʜʣʠʥʥʳʝè 

ʦʜʠʥʦʯʥʳʝ).  

ɼʣʷ ʚʪʦʨʦʛʦ ʨʷʜʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʩʭʝʤʘ: ʜʣʷ 

ʢʘʞʜʦʛʦ ʥʘʙʦʨʘ ʯʪʝʥʠʡ ʙʫʜʫʪ ʟʘʧʫʱʝʥʳ ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠʩʧʨʘʚʣʝʥʠʷ 

ʦʰʠʙʦʢ ʚ ʥʘʙʦʨʝ ʯʪʝʥʠʡ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʦʤʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʬʨʘʛʤʝʥʪʳ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʙʠʙʣʠʦʪʝʢʠ çʜʣʠʥʥʳʭè ʦʜʠʥʦʯʥʳʭ ʯʪʝʥʠʡ ʜʣʷ ʟʘʧʫʩʢʘ ʩʪʦʨʦʥʥʠʭ 

ʩʙʦʨʱʠʢʦʚ ʢʦʥʪʠʛʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʪʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʘʣʛʦʨʠʪʤʦʚ 

ʙʫʜʫʪ ʩʨʘʚʥʠʚʘʪʴʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʙʦʨʢʠ ʢʦʥʪʠʛʦʚ ʩʪʦʨʦʥʥʠʭ ʩʙʦʨʱʠʢʦʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʧʘʨʥʳʭ ʯʪʝʥʠʡ (ʨʠʩ. 3).  
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ʀʩʧʨʘʚʣʝʥʠʝ 

ʦh ʠʙʦʢ ʚ ʥʘʙʦʨʝ 

ʯʪʝʥʠʡ

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʬʨʘʛʤʝʥʪʦʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣɹʥʦʩʪʠ

ʉʙʦʨʢʘ ʢʦʥʪʠʛʦʚ ʠʟ ʯʪʝʥʠʡ ʩʪʦʨʦʥʥʠʤʠ ʩʨʝʜʩʪʚʘʤʠ

ʉʙʦʨʢʘ ʢʦʥʪʠʛʦʚ 

ʩʪʦʨʦʥʥʠʤʠ 

ʩʨʝʜʩʪʚʘʤʠ

 

ʈʠʩ. 3. ʆʙʱʘʷ ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʩʙʦʨʢʝ ʢʦʥʪʠʛʦʚ 

1.3 . ʅɸɹʆʈʓ ʀʉʍʆɼʅʓʍ ɼɸʅʅʓʍ 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ. ɼʣʷ ʢʘʞʜʦʛʦ ʥʘʙʦʨʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ 

ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: 

- ʧʨʠʨʦʜʘ ʜʘʥʥʳʭ (ʢʘʢʦʡ ʦʨʛʘʥʠʟʤ ʠʣʠ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ); 

- ʜʣʠʥʘ ʯʪʝʥʠʡ (ʯʠʩʣʦ ʥʫʢʣʝʦʪʠʜʦʚ ʚ ʦʜʥʦʤ ʬʨʘʛʤʝʥʪʝ); 

- ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʚʩʪʘʚʢʠ (ʯʠʩʣʦ ʥʫʢʣʝʦʪʠʜʦʚ ʤʝʞʜʫ ʜʚʫʤʷ ʬʨʘʛʤʝʥʪʘʤʠ 

ʦʜʥʦʛʦ ʧʘʨʳ ʯʪʝʥʠʡ); 

- ʨʘʟʤʝʨ ʛʝʥʦʤʘ (ʯʠʩʣʦ ʥʫʢʣʝʦʪʠʜʦʚ ʚ ʧʦʣʥʦʤ ʛʝʥʦʤʝ).  

- ʧʦʢʨʳʪʠʝ ʛʝʥʦʤʘ; 

- ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʜʘʥʥʳʭ (ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʚ ɻɹ); 

ʀʩʧʦʣʴʟʫʶʪʩʷ ʧʘʨʥʳʝ ʯʪʝʥʠʷ ʛʝʥʦʤʦʚ:  

- ʙʘʢʪʝʨʠʠ Escherichia coli [7]; 

- ʥʘʩʝʢʦʤʦʛʦ Drosophila melanogaster [8]; 

- ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʛʝʥʦʤʘ, ʠʩʧʦʣʴʟʦʚʘʚʰʝʛʦʩʷ ʚ ʧʨʦʝʢʪʝ de novo Genome 

Assembly Assessment Project [10]. 
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1.3.1 . Escherichia coli 

Escherichia coli (ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ) ï ʙʘʢʪʝʨʠʷ, ʛʝʥʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ 

çʥʝʙʦʣʴʰʠʤè ʠ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʭʦʨʦʰʦ ʠʟʫʯʝʥʳʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ɺ 

ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʙʦʨ ʜʘʥʥʳʭ SRR001665  [7] ʠʟ NCBI Sequence 

Read Archive, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʰʪʘʤʤʫ K-12.  

ʏʪʝʥʠʷ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

- ʜʣʠʥʘ ʯʪʝʥʠʡ: 36; 

- ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʚʩʪʘʚʢʠ: 200; 

- ʨʘʟʤʝʨ ʛʝʥʦʤʘ: 4.5 ʤʣʥ.  

- ʧʦʢʨʳʪʠʝ ʛʝʥʦʤʘ: 166; 

- ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʜʘʥʥʳʭ: 4 ɻɹ. 

1.3.2 . Drosophila melanogaster 

Drosophila melanogaster (ʯʝʨʥʦʙʨʶʭʘʷ ʜʨʦʟʦʬʠʣʘ) ï ʥʘʩʝʢʦʤʦʝ, ʷʚʣʷʶʱʝʝʩʷ 

ʤʦʜʝʣʴʥʳʤ ʦʨʛʘʥʠʟʤʦʤ ʚ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [11, 12]. ʀʤʝʝʪ ʩʨʝʜʥʠʡ 

ʧʦ ʨʘʟʤʝʨʫ ʛʝʥʦʤ. ʏʪʝʥʠʷ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

- ʜʣʠʥʘ ʯʪʝʥʠʡ: 146; 

- ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʚʩʪʘʚʢʠ: 350; 

- ʨʘʟʤʝʨ ʛʝʥʦʤʘ: 139.5 ʤʣʥ.  

- ʧʦʢʨʳʪʠʝ ʛʝʥʦʤʘ: 39; 

- ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʜʘʥʥʳʭ: 15 ɻɹ. 

1.3.3 De novo Genome Assembly Assessment Project 

ʇʨʦʝʢʪ de novo Genome Assembly Project (dnGASP, http://cnag.bsc.es) [10] 

ʦʨʛʘʥʠʟʦʚʘʥ ʅʘʮʠʦʥʘʣʴʥʳʤ ʮʝʥʪʨʦʤ ʛʝʥʦʤʥʦʛʦ ʘʥʘʣʠʟʘ, ɹʘʨʩʝʣʦʥʘ, ʀʩʧʘʥʠʷ) ʠʤʝʝʪ 

ʮʝʣʴʶ ʦʮʝʥʢʫ ʠ ʩʨʘʚʥʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʠ ʤʝʪʦʜʦʚ ʩʙʦʨʢʠ ʛʝʥʦʤʘ. ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ 

dnGASP ʫʯʘʩʪʥʠʢʘʤ ʪʨʝʙʦʚʘʣʦʩʴ ʟʘ ʚʨʝʤʷ ʩ 15 ʜʝʢʘʙʨʷ 2010 ʛʦʜʘ ʧʦ 15 ʬʝʚʨʘʣʷ 

2011 ʛʦʜʘ (ʚ ʜʘʣʴʥʝʡʰʝʤ ʵʪʦʪ ʩʨʦʢ ʙʳʣ ʧʨʦʜʣʝʥ ʜʦ 1 ʤʘʨʪʘ 2011 ʛʦʜʘ) ʚʳʧʦʣʥʠʪʴ 

ʩʙʦʨʢʫ ʛʝʥʦʤʘ ʠʟ ʜʘʥʥʳʭ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʦʨʛʘʥʠʟʘʪʦʨʘʤʠ ʧʨʦʝʢʪʘ. 

ʆʨʛʘʥʠʟʘʪʦʨʘʤʠ ʧʨʦʝʢʪʘ ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʛʝʥʦʤ ʨʘʟʤʝʨʦʤ ʚ 1,8 

http://cnag.bsc.es/
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ʤʣʨʜ ʥʫʢʣʝʦʪʠʜʦʚ, ʠʟ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʩʠʤʫʣʠʨʦʚʘʥʳ ʯʪʝʥʠʷ ʩʝʢʚʝʥʘʪʦʨʘ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ. ɺʳʙʦʨ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʛʝʥʦʤʘ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʧʨʦʱʝ ʧʨʦʚʦʜʠʪʴ ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ (ʪʘʢ ʢʘʢ ʛʝʥʦʤ ʠʟʚʝʩʪʝʥ ʦʨʛʘʥʠʟʘʪʦʨʘʤ) ʠ 

ʧʨʦʱʝ ʦʙʝʩʧʝʯʠʪʴ ʯʝʩʪʥʦʩʪʴ ʩʦʨʝʚʥʦʚʘʥʠʷ (ʪʘʢ ʢʘʢ ʛʝʥʦʤ ʥʝʠʟʚʝʩʪʝʥ ʫʯʘʩʪʥʠʢʘʤ ʠ 

ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʛʝʥʦʤʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ). ʆʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʧʨʦʝʢʪʘ dnGASP ʦʪ 

ʜʨʫʛʦʛʦ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʨʦʝʢʪʘ Assemblathon ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʧʨʦʝʢʪʝ dnGASP 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʩʙʦʨʢʠ çʙʦʣʴʰʦʛʦè ʛʝʥʦʤʘ (1,8 ʤʣʨʜ ʥʫʢʣʝʦʪʠʜʦʚ), ʘ ʚ 

ʧʨʦʝʢʪʝ Assemblathon ï çʩʨʝʜʥʝʛʦè ʛʝʥʦʤʘ (100 ʤʣʥ ʥʫʢʣʝʦʪʠʜʦʚ).  

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʛʝʥʦʤ ʚ dnGASP ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʠʟ 14 ʭʨʦʤʦʩʦʤ, ʠʟ ʢʦʪʦʨʳʭ 11 

ʙʳʣʠ ʚʟʷʪʳ ʠʟ ʨʝʘʣʴʥʳʭ ʛʝʥʦʤʦʚ ʞʠʚʳʭ ʩʫʱʝʩʪʚ (ʯʝʣʦʚʝʢ, ʢʫʨʠʮʘ, ʤʫʭʘ-ʜʨʦʟʦʬʠʣʘ, 

ʤʦʨʩʢʦʡ ʩʣʠʟʝʥʴ, ʥʝʤʘʪʦʜʘ, ʘʨʘʙʠʜʦʧʩʠʩ, ʜʨʦʞʞʠ), ʘ ʪʨʠ ʙʳʣʠ ʩʦʟʜʘʥʳ 

ʠʩʢʫʩʩʪʚʝʥʥʦ. ʀʭ ʩʪʨʫʢʪʫʨʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʮʝʥʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʛʨʘʤʤ-ʩʙʦʨʱʠʢʦʚ ʛʝʥʦʤʘ ʩʦʙʠʨʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ 

ʧʦʚʪʦʨʦʚ, ʚʝʩʴʤʘ ʚʘʞʥʳʝ ʚ ʧʨʠʢʣʘʜʥʦʡ ʛʝʥʦʤʠʢʝ.  

ʇʨʠ ʩʠʤʫʣʷʮʠʠ ʯʪʝʥʠʡ ʚ ʥʠʭ ʚʥʦʩʠʣʠʩʴ ʦʰʠʙʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʚʝʣʠʯʠʥʘʤʠ 

ʢʘʯʝʩʪʚʘ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ ʨʝʘʣʴʥʦʤ ʟʘʧʫʩʢʝ ʩʝʢʚʝʥʘʪʦʨʘ Illumina GAIIx . 

ʇʦʣʫʯʝʥʥʳʝ ʯʪʝʥʠʷ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

- ʜʣʠʥʘ ʯʪʝʥʠʡ: 114; 

- ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʚʩʪʘʚʢʠ: 500; 

- ʨʘʟʤʝʨ ʛʝʥʦʤʘ: 1.8 ʤʣʨʜ.  

- ʧʦʢʨʳʪʠʝ ʛʝʥʦʤʘ: 44; 

- ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʜʘʥʥʳʭ: 172 ɻɹ. 

1.4 . ʆʇʀʉɸʅʀɽ ʇʈʆɻʈɸʄʄʅʓʍ ʉʈɽɼʉʊɺ, ʀʉʇʆʃʔɿʋɽʄʓʍ ɺ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʍ 

ʀʉʉʃɽɼʆɺɸʅʀʗʍ 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʩʪʦʨʦʥʥʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, 

ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʛʝʥʦʤʥʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  
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1.4.1 . ʉʙʦʨʢʘ ʢʚʘʟʠʢʦʥʪʠʛʦʚ 

ɼʣʷ ʩʙʦʨʢʠ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ 

ʩʨʝʜʩʪʚʦ GapFiller [9].  

GapFiller ʷʚʣʷʝʪʩʷ ʣʦʢʘʣʴʥʳʤ ʩʙʦʨʱʠʢʦʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʤʝʪʦʜʝ 

ʧʦʩʪʝʧʝʥʥʦʛʦ ʥʘʨʘʱʠʚʘʥʠʷ ʢʦʥʪʠʛʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ 

ʢʚʘʟʠʢʦʥʪʠʛʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʪʝʥʠʝ, ʟʘʪʝʤ ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʧʦʧʳʪʢʠ 

ʫʚʝʣʠʯʝʥʠʷ ʢʚʘʟʠʢʦʥʪʠʛʘ. ɼʣʷ ʵʪʦʛʦ ʠʟ ʚʩʝʭ ʯʪʝʥʠʡ ʚʳʙʠʨʘʶʪʩʷ ʪʝ, ʢʦʪʦʨʳʝ ʣʫʯʰʝ 

ʚʩʝʛʦ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʩ ʢʦʥʮʦʤ ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ ʢʦʥʪʠʛʘ. ɺʥʫʪʨʠ ʵʪʦʡ ʛʨʫʧʧʳ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʙʦʨ ʢʦʥʩʝʥʩʫʩʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, 

ʥʘʩʢʦʣʴʢʦ ʯʘʩʪʦ ʥʫʢʣʝʦʪʠʜ ʠʟ ʢʦʥʩʝʥʩʫʩʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʟʠʮʠʷʭ ʯʪʝʥʠʡ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʯʪʝʥʠʡ ʦʙʨʝʟʘʶʪʩʷ ʠ ʫʜʘʣʷʶʪʩʷ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʢʦʥʩʝʥʩʫʩ ʩʯʠʪʘʝʪʩʷ ʝʱʝ ʨʘʟ ʠ ʢʚʘʟʠʢʦʥʪʠʛ ʥʘʨʘʱʠʚʘʝʪʩʷ. 

ʆʩʪʘʥʦʚʢʘ ʮʠʢʣʘ ʥʘʨʘʱʠʚʘʥʠʷ ʢʚʘʟʠʢʦʥʪʠʛʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʜʥʦʤ ʠʟ ʯʝʪʳʨʝʭ 

ʩʣʫʯʘʝʚ: 

- ʏʠʩʣʦ ʯʪʝʥʠʡ ʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ ʩ ʢʦʥʮʦʤ ʢʚʘʟʠʢʦʥʪʠʛʘ ʤʝʥʴʰʝ ʟʘʨʘʥʝʝ 

ʟʘʜʘʥʥʦʛʦ ʧʦʨʦʛʘ m. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʚʘʟʠʢʦʥʪʠʛ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʦʜʦʣʞʝʥ. 

- ʏʠʩʣʦ ʯʪʝʥʠʡ,  ʦʩʪʘʚʰʠʭʩʷ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ, ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ m. ʕʪʦ 

ʦʙʳʯʥʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʚʘʟʠʢʦʥʪʠʛ ʥʝʣʴʟʷ ʧʨʦʜʦʣʞʠʪʴ ʠʟ-ʟʘ ʧʦʚʪʦʨʘ. 

- ɼʣʠʥʘ ʢʚʘʟʠʢʦʥʪʠʛʘ ʧʨʝʚʳʰʘʝʪ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʡ ʧʦʨʦʛ Lmax, ʯʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʯʪʝʥʠʝ, ʧʘʨʥʦʝ ʢ ʠʩʭʦʜʥʦʤʫ, ʥʝ ʙʳʣʦ ʥʘʡʜʝʥʦ, ʠ 

ʢʚʘʟʠʢʦʥʪʠʛ ʙʳʣ ʧʨʦʜʦʣʞʝʥ ʥʝʧʨʘʚʠʣʴʥʦ. 

- ɹʳʣʦ ʥʘʡʜʝʥʦ ʯʪʝʥʠʝ, ʧʘʨʥʦʝ ʢ ʪʦʤʫ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ 

ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʢʚʘʟʠʢʦʥʪʠʛʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʢʦʨʝʝ 

ʚʩʝʛʦ ʢʚʘʟʠʢʦʥʪʠʛ ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʘʚʠʣʴʥʦ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʙʳʩʪʨʦ ʠʩʢʘʪʴ ʯʪʝʥʠʷ, ʧʝʨʝʢʨʳʚʘʶʱʠʝʩʷ ʩ ʩʫʬʬʠʢʩʦʤ 

ʪʝʢʫʱʝʛʦ ʢʚʘʟʠʢʦʥʪʠʛʘ ʧʨʠʤʝʥʷʝʪʩʷ ʭʝʰ-ʪʘʙʣʠʮʘ. ʇʝʨʝʜ ʟʘʧʫʩʢʦʤ ʘʣʛʦʨʠʪʤʘ 

ʚʳʙʠʨʘʝʪʩʷ ʧʘʨʘʤʝʪʨ b ï ʜʣʠʥʘ ʧʨʝʬʠʢʩʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʙʫʜʫʪ ʠʥʜʝʢʩʠʨʦʚʘʪʴʩʷ 

ʯʪʝʥʠʷ. ɺʩʝ ʯʪʝʥʠʷ ʜʦʙʘʚʣʷʶʪʩʷ ʚ ʭʝʰ-ʪʘʙʣʠʮʫ, ʦʪʦʙʨʘʞʘʶʱʫʶ ʧʨʝʬʠʢʩ ʯʪʝʥʠʷ ʚ 

ʩʧʠʩʦʢ ʯʪʝʥʠʡ ʩ ʪʘʢʠʤ ʧʨʝʬʠʢʩʦʤ. 
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1.4.2 . ʉʙʦʨʢʘ ʢʦʥʪʠʛʦʚ 

ɼʣʷ ʩʙʦʨʢʠ ʢʦʥʪʠʛʦʚ ʠʟ ʧʘʨʥʳʭ ʯʪʝʥʠʡ ʠ ʠʟ ʢʚʘʟʠʢʦʥʪʠʛʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ 

ʧʦʤʦʱʴʶ ʩʙʦʨʱʠʢʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʅʀʈ, ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ  AbySS. ɺ ʩʪʘʪʴʝ [2] ʠʟʣʦʞʝʥ ʧʦʜʭʦʜ ʢ ʩʙʦʨʢʝ ʢʦʥʪʠʛʦʚ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʩʨʝʜʩʪʚʝ ABySS. ʕʪʦʪ ʧʦʜʭʦʜ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʵʪʘʧʦʚ: 

- ʩʙʦʨʢʘ ʢʦʥʪʠʛʦʚ ʙʝʟ ʫʯʝʪʘ ʧʘʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

- ʨʘʟʨʝʰʝʥʠʝ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʝʡ ʩ ʧʦʤʦʱʴʶ ʧʘʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʘʨʘ-

ʱʠʚʘʥʠʝ ʢʦʥʪʠʛʦʚ. 

ɺ ʦʩʥʦʚʝ ʚʩʝʛʦ ʧʦʜʭʦʜʘ ʣʝʞʠʪ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʛʨʘʬ ʜʝ ɹʨʶʠʥʘ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʙʨʘʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʚʝʨʩʠʠ ʢʦʥʪʠʛʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʦʙʲʝʜʠʥʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʤʝʞʥʳʭ ʦʜʥʦʟʥʘʯʥʳʭ ʨʝʙʝʨ ð ʨʝʙʨʦ 

ʥʘʟʳʚʘʝʪʩʷ ʦʜʥʦʟʥʘʯʥʳʤ, ʝʩʣʠ ʠʩʭʦʜʷʱʘʷ ʩʪʝʧʝʥʴ ʝʛʦ ʥʘʯʘʣʴʥʦʡ ʚʝʨʰʠʥʳ ʠ 

ʚʭʦʜʷʱʘʷ ʩʪʝʧʝʥʴ ʢʦʥʝʯʥʦʡ ʚʝʨʰʠʥʳ ʨʘʚʥʳ ʝʜʠʥʠʮʝ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʤʝʞʜʫ ʢʦʥʪʠʛʘʤʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʚʷʟʠ, ʠʩʧʦʣʴʟʫʷ ʧʘʨʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ. ʇʘʨʘ ʯʪʝʥʠʡ ʥʘʟʳʚʘʝʪʩʷ ʩʚʷʟʳʚʘʶʱʝʡ ʜʚʘ ʢʦʥʪʠʛʘ, ʝʩʣʠ ʧʝʨʚʦʝ 

ʯʪʝʥʠʝ ʢʘʨʪʠʨʫʝʪʩʷ ʥʘ ʧʝʨʚʳʡ ʢʦʥʪʠʛ, ʘ ʚʪʦʨʦʝ ð ʥʘ ʚʪʦʨʦʡ. ʄʝʞʜʫ ʜʚʫʤʷ 

ʢʦʥʪʠʛʘʤʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʚʷʟʴ, ʝʩʣʠ ʯʠʩʣʦ ʩʚʷʟʳʚʘʶʱʠʭ ʠʭ ʯʪʝʥʠʡ ʙʦʣʴʰʝ 

ʥʝʢʦʪʦʨʦʡ ʢʦʥʩʪʘʥʪʳ p (ʧʦ ʫʤʦʣʯʘʥʠʶ ʠʩʧʦʣʴʟʫʝʪʩʷ p = 5). ɼʣʷ ʢʘʞʜʦʛʦ ʢʦʥʪʠʛʘ Ci 

ʩʪʨʦʠʪʩʷ ʤʥʦʞʝʩʪʚʦ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʢʦʥʪʠʛʦʚ Pi. ɿʘʪʝʤ ʚ ʛʨʘʬʝ ʩʚʷʟʝʡ ʢʦʥʪʠʛʦʚ 

ʠʱʝʪʩʷ ʫʥʠʢʘʣʴʥʳʡ ʧʫʪʴ, ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʚʩʝ ʢʦʥʪʠʛʠ ʠʟ Pi. ɺ ʢʘʯʝʩʪʚʝ 

ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʠ ʧʦʠʩʢʝ ʚʳʩʪʫʧʘʶʪ ʦʮʝʥʢʘ ʥʘ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʢʦʥʪʠʛʘʤʠ ʥʘ 

ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʠ ʵʚʨʠʩʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʥʘ ʯʠʩʣʦ 

ʧʦʩʝʱʝʥʥʳʭ ʚʝʨʰʠʥ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʦʠʩʢ ʪʘʢʠʭ ʧʫʪʝʡ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʪʠʛʘ 

ʟʘʚʝʨʰʠʣʩʷ (ʫʩʧʝʰʥʦ ʠʣʠ ʥʝʪ), ʩʦʛʣʘʩʫʶʱʠʝʩʷ ʧʫʪʠ ʩʣʠʚʘʶʪʩʷ, ʦʙʨʘʟʫʷ ʢʦʥʝʯʥʳʝ 

ʢʦʥʪʠʛʠ. 

1.5 . ʆʇʀʉɸʅʀɽ ɺʓʏʀʉʃʀʊɽʃʔʅʓʍ ʉʀʉʊɽʄ, ʀʉʇʆʃʔɿʋɽʄʓʍ ɺ 

ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʗʍ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʝʨʚʝʨʳ ʩʦ ʩʣʝʜʫʶʱʠʤʠ 

ʢʦʥʬʠʛʫʨʘʮʠʷʤʠ: 
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ʘ) horse (ʢʦʥʬʠʛʫʨʘʮʠʷ 1): 

1) ʰʝʩʪʠʷʜʝʨʥʳʡ ʧʨʦʮʝʩʩʦʨ AMD PhenomÊ II  X6 1090T ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 

3,7 ɻɻʮ; 

2) ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ï 16 ɻɹ (ʯʝʪʳʨʝ ʤʦʜʫʣʷ ʦʙʲʝʤʦʤ ʧʦ 4 ɻɹ ʩ ʯʘʩʪʦʪʦʡ 

1.3 ɻɻʮ); 

3) ʰʝʩʪʴ ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ ʦʙʲʝʤʦʤ 2 ʊɹ, ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ 7200 

ʦʙ./ʤʠʥ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʤʘʩʩʠʚ RAID 5; 

ʙ) godzilla (ʢʦʥʬʠʛʫʨʘʮʠʷ 2): 

1) ʜʚʘ ʯʝʪʳʨʝʭʷʜʝʨʥʳʭ ʧʨʦʮʝʩʩʦʨʘ IntelÈ XeonÈ E5410 ʩ ʪʘʢʪʦʚʦʡ 

ʯʘʩʪʦʪʦʡ 2.33 ɻɻʮ; 

2) ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ð 32 ɻɹ (8 ʤʦʜʫʣʝʡ ʧʦ 4 ɻɹ ʩ ʯʘʩʪʦʪʦʡ 667 ʄɻʮ); 

3) 14 ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ ʦʙʲʝʤʦʤ 750ɻɹ (ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ ð 15000 

ʦʙ./ʤʠʥ.), ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ RAID 1+0; 

ʚ) sphinx (ʢʦʥʬʠʛʫʨʘʮʠʷ 3): 

1) ʜʚʘ 16-ʪʠ ʷʜʝʨʥʳʭ ʧʨʦʮʝʩʩʦʨʘ AMD Opteron 6272 ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 2.1 ɻɻʮ; 

2) ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ï 128 ɻʙ (16 ʤʦʜʫʣʝʡ ʧʦ 8 ɻʙ, DDR3-1333 ECC Reg); 

3) ʚʦʩʝʤʴ ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ ʦʙʲʝʤʦʤ 2 ʊʙ, ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ 7200 

ʦʙ./ʤʠʥ ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ ʤʘʩʩʠʚ RAID 5. 

ɺʓɺʆɼʓ ʇʆ ɻʃɸɺɽ 1 

1. ʉʦʩʪʘʚʣʝʥ ʧʣʘʥ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

2. ʆʧʨʝʜʝʣʝʥʳ ʥʘʙʦʨʳ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ, ʥʘ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʯʪʝʥʠʷ ʛʝʥʦʤʦʚ ʥʝʙʦʣʴʰʦʛʦ, ʩʨʝʜʥʝʛʦ ʠ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʦʚ.  

3. ʆʧʨʝʜʝʣʝʥʳ ʤʝʪʦʜʳ, ʩ ʢʦʪʦʨʳʤʠ ʙʫʜʝʪ ʩʨʘʚʥʠʚʘʪʴʩʷ ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʤʝʪʦʜ.  
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2 . ʇʈʆɺɽɼɽʅʀɽ ɺʓʏʀʉʃʀʊɽʃʔʅʓʍ ʕʂʉʇɽʈʀʄɽʅʊʆɺ 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʧʨʦʚʝʜʝʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ.  

2.1 . ʉɹʆʈʂɸ ʂɺɸɿʀʂʆʅʊʀɻʆɺ 

2.1.1 . ʉʙʦʨʢʘ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʩʙʦʨʱʠʢʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʚ 

ʜʘʥʥʦʡ ʅʀʈ 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʯʪʝʥʠʷ ʛʝʥʦʤʘ ʙʘʢʪʝʨʠʠ E. Coli, 

ʯʪʝʥʠʷ ʤʫʰʢʠ D. Melanogaster ʠ ʯʪʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʛʝʥʦʤʘ dnGASP.  

ʉʙʦʨʢʘ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʛʝʥʦʤʘ E. Coli ʙʳʣʘ ʟʘʧʫʱʝʥʘ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʤʘʰʠʥʝ ʩ ʰʝʩʪʴʶ ʷʜʨʘʤʠ (ʢʦʥʬʠʛʫʨʘʮʠʷ 1) ʚ ʰʝʩʪʴ ʧʦʪʦʢʦʚ (ʧʝʨʚʳʡ ʵʢʩʧʝʨʠʤʝʥʪ).  

ʉʙʦʨʢʘ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʧʫʪʝʤ ʟʘʧʫʩʢʘ ʢʦʤʘʥʜʳ: 

do_all . sh  \   

ïF 2 \  

- c config . properties  \  

- k 18 \  

- q sanger  \  

- w / data / genome/ eColi _work _k18/ \  

-- min - size  1 \  

-- max- si ze  550  \  

/ data / genome/ eColi / SRR/ SRR001665_1. fastq  \  

/ data / genome/ eColi / SRR/ SRR001665_2. fastq  

ɺʨʝʤʷ ʨʘʙʦʪʳ ʩʦʩʪʘʚʠʣʦ 1999 ʩʝʢʫʥʜ, ʠʟ ʢʦʪʦʨʳʭ 631 ʩʝʢʫʥʜ ʚʳʧʦʣʥʷʣʩʷ 

ʧʝʨʚʳʡ ʵʪʘʧ ï ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ ʠ 1368 ʩʝʢʫʥʜ ï ʩʙʦʨʢʘ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʠʟ 

ʠʩʧʨʘʚʣʝʥʥʳʭ ʯʪʝʥʠʡ. ʇʦʣʥʳʡ ʧʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠʚʝʜʝʥ ʚ ʧʨʠʣʦʞʝʥʠʠ ɸ 

(ʧʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ ˉ 1). ɺ ʧʨʠʚʝʜʝʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʟʘʜʘʥʦ ʟʥʘʯʝʥʠʝ k-ʤʝʨʘ 

ʨʘʚʥʦʝ 18. ʊʘʢʞʝ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʟʘʧʫʩʢʠ ʩ ʜʨʫʛʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʘ k. 

ʇʦʣʫʯʝʥʥʳʝ ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ ʦʙʨʘʟʦʤ ʢʚʘʟʠʢʦʥʪʠʛʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ 

ʦʜʠʥʦʯʥʳʭ ʯʪʝʥʠʡ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩʦ ʩʙʦʨʢʦʡ ʢʚʘʟʠʢʦʥʪʠʛʦʚ.  
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ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩʙʦʨʢʠ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʩ ʨʝʟʫʣʴʪʘʤʠ ʨʘʙʦʪʳ 

GapFiller ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʘʣʛʦʨʠʪʤʝ: ʚ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʟʠʮʠʠ ʥʝ ʫʜʘʝʪʩʷ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʥʫʢʣʝʦʪʠʜ, ʪʦ ʥʘ ʝʛʦ ʤʝʩʪʦ ʟʘʧʠʩʳʚʘʣʩʷ ʩʠʤʚʦʣ N. ɿʥʘʯʝʥʠʝ ʜʣʠʥʳ k-ʤʝʨʘ ʚ ʵʪʦʤ 

ʟʘʧʫʩʢʝ ʙʳʣʦ ʚʳʙʨʘʥʦ ʨʘʚʥʳʤ 21.  

ʉʙʦʨʢʘ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʛʝʥʦʤʘ D. Melanogaster ʙʳʣʘ ʟʘʧʫʱʝʥʘ ʥʘ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʝ ʩ ʰʝʩʪʴʶ ʷʜʨʘʤʠ (ʢʦʥʬʠʛʫʨʘʮʠʷ 1) ʚ ʰʝʩʪʴ ʧʦʪʦʢʦʚ 

(ʚʪʦʨʦʡ ʵʢʩʧʝʨʠʤʝʥʪ).  ʉʙʦʨʢʘ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʧʫʪʝʤ ʟʘʧʫʩʢʘ ʢʦʤʘʥʜʳ:   

ɿʘʧʫʩʢ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʧʫʪʝʤ ʟʘʧʫʩʢʘ ʢʦʤʘʥʜʳ: 

do_all .sh \  

ïF 2 \  

- c config.properties \  

- k 30 \  

- q sanger \  

- w /data/genome/dMelanogaster_work/ \  

-- min - size 1 \  

-- max- size 550  \  

/data/genome/dMelanogaster_unpacked/SRR094875_1.fastq \  

/data/genome/dMelanogaster_unpacked/SRR094875_2.fastq  

ɺʨʝʤʷ ʨʘʙʦʪʳ ʩʦʩʪʘʚʠʣʦ 109550 ʩʝʢʫʥʜ, ʠʟ ʢʦʪʦʨʳʭ 62826 ʩʝʢʫʥʜ ʚʳʧʦʣʥʷʣʩʷ 

ʧʝʨʚʳʡ ʵʪʘʧ ï ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ ʠ 46724 ʩʝʢʫʥʜ ï ʩʙʦʨʢʘ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʠʟ 

ʠʩʧʨʘʚʣʝʥʥʳʭ ʯʪʝʥʠʡ. ʇʦʣʥʳʡ ʧʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠʚʝʜʝʥ ʚ ʧʨʠʣʦʞʝʥʠʠ ɸ 

(ʧʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ ˉ2 ).  

ʉʙʦʨʢʘ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʛʝʥʦʤʘ dnGASP ʙʳʣʘ ʟʘʧʫʱʝʥʘ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʤʘʰʠʥʝ ʩ 32 ʷʜʨʘʤʠ (ʢʦʥʬʠʛʫʨʘʮʠʷ 3) ʚ 32 ʧʦʪʦʢʘ (ʪʨʝʪʠʡ ʵʢʩʧʝʨʠʤʝʥʪ).  ʉʙʦʨʢʘ 

ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʧʫʪʝʤ ʟʘʧʫʩʢʘ ʢʦʤʘʥʜʳ: 

do_all . sh  \  

- F 2 \  

- c config . properties  \  

- k 30 \  
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- q illumina  \  

- w / home/ data / dnGasp_work  \  

-- min - length  1 \  

-- max- length  550 \  

- M 2 \  

/ home/ data / dnGasp/*. fastq   

ɺʨʝʤʷ ʨʘʙʦʪʳ ʩʦʩʪʘʚʠʣʦ 179562 ʩʝʢʫʥʜ, ʠʟ ʢʦʪʦʨʳʭ 80338 ʩʝʢʫʥʜ ʚʳʧʦʣʥʷʣʩʷ 

ʧʝʨʚʳʡ ʵʪʘʧ ï ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ ʠ 99224 ʩʝʢʫʥʜ ï ʩʙʦʨʢʘ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʠʟ 

ʠʩʧʨʘʚʣʝʥʥʳʭ ʯʪʝʥʠʡ. ʇʦʣʥʳʡ ʧʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠʚʝʜʝʥ ʚ ʧʨʠʣʦʞʝʥʠʠ ɸ 

(ʧʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ  ̄3).  

2.1.2 . ʉʙʦʨʢʘ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GapFiller 

ʉʙʦʨʢʘ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GapFiller ʙʳʣʘ ʟʘʧʫʱʝʥʘ ʥʘ ʤʘʰʠʥʝ 

ʩ ʧʨʦʮʝʩʩʦʨʦʤ Intel Xeon E5410 2.33 ɻɻʮ ʠ 32 ɻɹ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ 

(ʢʦʥʬʠʛʫʨʘʮʠʷ 2, ʯʝʪʚʝʨʪʳʡ ʵʢʩʧʝʨʠʤʝʥʪ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʙʦʨʱʠʢ GapFiller ʥʝ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʩʙʦʨʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʦʜʠʥ ʧʦʪʦʢ. 

ɿʘʧʫʩʢ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʩʣʝʜʫʶʱʝʡ ʢʦʤʘʥʜʦʡ: 

IGAassembler  \  

-- k 15 \  

-- short - 1 

/ mnt / raid / genome/ fixed _ecoli / SRR001665_1. fastq  \  

-- short - 2 

/mnt/raid/genome/fixed_ecoli/SRR001665_2.fastq \  

-- output fixed_coli \  

-- statisti cs fixed_coli_stat \  

-- short - ins 200 \  

-- short - var 50 \  

-- overlap 20 \  

-- slack 15 \  

-- read - length 36 \  

-- global - mismatch 3 \  
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-- no- read - cycle \  

-- max- length 250  

ɺʨʝʤʷ ʨʘʙʦʪʳ ʩʦʩʪʘʚʠʣʦ 27 ʯʘʩʦʚ, ʧʨʠ ʵʪʦʤ ʙr ʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 7 ɻɹ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ʇʦʣʥʳʡ ʧʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠʚʝʜʝʥ ʚ ʧʨʠʣʦʞʝʥʠʠ ɸ 

(ʧʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ ˉ 4). 

ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʜʘʞʝ ʜʣʷ ʥʝʙʦʣʴʰʦʛʦ ʛʝʥʦʤʘ E. Coli ʚʨʝʤʷ ʨʘʙʦʪʳ 

GapFiller ʩʦʩʪʘʚʠʣʦ ʙʦʣʝʝ ʩʫʪʦʢ, ʟʘʢʦʥʦʤʝʨʥʳʤ ʦʢʘʟʘʣʦʩʴ ʪʦ, ʯʪʦ ʥʘ ʛʝʥʦʤʘʭ 

ʩʨʝʜʥʝʛʦ ʠ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʩʙʦʨʢʠ ʢʚʘʟʠʢʦʥʪʠʛʦʚ 

ʜʦʙʠʪʴʩʷ ʥʝ ʫʜʘʣʦʩʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ GapFiller.  

2.2 . ʉɹʆʈʂɸ ʂʆʅʊʀɻʆɺ 

ɺ ʥʘʩʪʦʷʱʝʡ ʅʀʈ ʩʙʦʨʢʘ ʢʦʥʪʠʛʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʪʦʨʦʥʥʠʤʠ ʩʙʦʨʱʠʢʘʤʠ. 

ʇʨʠ ʵʪʦʤ ʢʚʘʟʠʢʦʥʪʠʛʠ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʩʙʦʨʱʠʢʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚ ʨʘʤʢʘʭ 

ʅʀʈ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʜʠʥʦʯʥʳʭ ʯʪʝʥʠʡ ʜʣʷ ʩʙʦʨʱʠʢʦʚ ʢʦʥʪʠʛʦʚ.  

2.2.1 . ʉʙʦʨʢʘ ʢʦʥʪʠʛʦʚ ʠʟ ʢʚʘʟʠʢʦʥʪʠʛʦʚ 

ɺ ʜʘʥʥʦʤ ʨʷʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʩʦʙʨʘʥʥʳʝ ʢʚʘʟʠʢʦʥʪʠʛʠ (ʨʘʟʜ 2.1.1) ʩʦʚʤʝʩʪʥʦ ʩ ʠʩʭʦʜʥʳʤʠ ʯʪʝʥʠʷʤʠ ʛʝʥʦʤʘ 

ʙʘʢʪʝʨʠʠ E. Coli  ʠ ʯʪʝʥʠʷʤʠ ʤʫʰʢʠ D. Melanogaster. ɼʣʷ ʩʙʦʨʢʠ ʢʦʥʪʠʛʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʧʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ ABySS (ʚʝʨʩʠʷ 1.3.2).  

ʉʙʦʨʢʘ ʢʦʥʪʠʛʦʚ ʛʝʥʦʤʘ E. Coli ʙʳʣʘ ʟʘʧʫʱʝʥʘ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʝ ʩ 

ʰʝʩʪʴʶ ʷʜʨʘʤʠ ʚ ʰʝʩʪʴ ʧʦʪʦʢʦʚ (ʰʝʩʪʦʡ ʵʢʩʧʝʨʠʤʝʥʪ).  ʉʙʦʨʢʘ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ 

ʧʫʪʝʤ ʟʘʧʫʩʢʘ ʢʦʤʘʥʜʳ: 

abyss - pe \  

j =6 np=6 \  

k=30 \  

se='SRR001665.fasta' \  

in='SRR001665_1.fastq  SRR001665_2.fastq' \  

name=ecoli_from_out_quasicontigs_with_pe  

ɺʨʝʤʷ ʨʘʙʦʪʳ ʩʦʩʪʘʚʠʣʦ ʧʷʪʴ ʤʠʥʫʪ, ʧʦʣʥʳʡ ʧʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʧʨʠʚʝʜʝʥ ʚ ʧʨʠʣʦʞʝʥʠʠ ɸ (ʧʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ ˉ 6). 
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ʉʙʦʨʢʘ ʢʦʥʪʠʛʦʚ ʛʝʥʦʤʘ D. Melanogaster ʙʳʣʘ ʟʘʧʫʱʝʥʘ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʤʘʰʠʥʝ ʩ ʰʝʩʪʴʶ ʷʜʨʘʤʠ ʚ ʰʝʩʪʴ ʧʦʪʦʢʦʚ (ʜʝʚʷʪʳʡ ʵʢʩʧʝʨʠʤʝʥʪ).  ʉʙʦʨʢʘ ʙʳʣʘ 

ʧʨʦʠʟʚʝʜʝʥʘ ʧʫʪʝʤ ʟʘʧʫʩʢʘ ʢʦʤʘʥʜʳ: 

abyss - pe \  

j =6 np=6 \  

k=30 \  

se='SRR094875.fas ta' \  

in='../SRR094875_1.fastq ../SRR094875_2.fastq '  \  

name=dMelanogaster _from _pe 

ɺʨʝʤʷ ʨʘʙʦʪʳ ʩʦʩʪʘʚʠʣʦ 40 ʤʠʥʫʪ, ʧʦʣʥʳʡ ʧʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠʚʝʜʝʥ ʚ 

ʧʨʠʣʦʞʝʥʠʠ ɸ (ʧʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ ˉ 9). 

ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʝʱʝ ʜʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʧʨʠʣʦʞʝʥʠʝ ɸ, ʧʨʦʪʦʢʦʣʳ 5, 8), ʚ 

ʢʦʪʦʨʳʭ ʩʙʦʨʢʘ ʢʦʥʪʠʛʦʚ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʨʥʳʭ ʯʪʝʥʠʡ. ɼʘʥʥʳʝ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʩʙʦʨʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʛʣʘʚʝ 3.  

2.2.2 . ʉʙʦʨʢʘ ʢʦʥʪʠʛʦʚ ʠʟ ʧʘʨʥʳʭ ʯʪʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

AbySS 

ɺ ʜʘʥʥʦʤ ʨʷʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʧʘʨʥʳʝ ʯʪʝʥʠʷ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ. ʆʪʣʠʯʠʝ ʩʦʩʪʦʷʣʦ ʚ ʪʦʤ, ʯʪʦ 

ʢʚʘʟʠʢʦʥʪʠʛʠ ʥʝ ʧʦʜʘʚʘʣʠʩʴ ʥʘ ʚʭʦʜ ʩʙʦʨʱʠʢʫ. ɼʣʷ ʩʙʦʨʢʠ ʢʦʥʪʠʛʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʧʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ ABySS (ʚʝʨʩʠʷ 1.3.2). 

ʉʙʦʨʢʘ ʢʦʥʪʠʛʦʚ ʛʝʥʦʤʘ E. Coli ʠʟ ʧʘʨʥʳʭ ʯʪʝʥʠʡ ʙʳʣʘ ʟʘʧʫʱʝʥʘ ʥʘ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʝ ʩ ʰʝʩʪʴʶ ʷʜʨʘʤʠ ʚ ʰʝʩʪʴ ʧʦʪʦʢʦʚ (ʧʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ˉ 7).  ʉʙʦʨʢʘ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʧʫʪʝʤ ʟʘʧʫʩʢʘ ʢʦʤʘʥʜʳ: 

abyss - pe \  

j =6 np=6 \  

k=30 \  

in='SRR001665_1.fastq  SRR001665_2.fastq' \  

name=ecoli_from_out_quasicontigs_with_pe  
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ʉʙʦʨʢʘ ʢʦʥʪʠʛʦʚ ʛʝʥʦʤʘ D. Melanogaster ʠʟ ʧʘʨʥʳʭ ʯʪʝʥʠʡ ʙʳʣʘ ʟʘʧʫʱʝʥʘ ʥʘ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʝ ʩ ʰʝʩʪʴʶ ʷʜʨʘʤʠ ʚ ʰʝʩʪʴ ʧʦʪʦʢʦʚ (ʧʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ˉ 10).  ʉʙʦʨʢʘ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʧʫʪʝʤ ʟʘʧʫʩʢʘ ʢʦʤʘʥʜʳ: 

abyss - pe \  

j =6 np=6 \  

k=30 \  

in='../SRR094875_1.fastq ../SRR094875_2.fastq '  \  

name=dMelanogaster_from_pe  

ɺʓɺʆɼʓ ʇʆ ɻʃɸɺɽ 2 

1. ʇʨʦʚʝʜʝʥʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʩʙʦʨʢʝ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʙʦʨʱʠʢʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʅʀʈ. 

2. ʇʨʦʚʝʜʝʥʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʩʙʦʨʢʝ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ GapFiller. 

3. ʇʨʦʚʝʜʝʥʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʩʙʦʨʢʝ ʢʦʥʪʠʛʦʚ ʠʟ 

ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʠ ʧʘʨʥʳʭ ʯʪʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ 

ABySS.  
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3 . ɸʅɸʃʀɿ ʈɽɿʋʃʔʊɸʊʆɺ ɺʓʏʀʉʃʀʊɽʃʔʅʓʍ ʕʂʉʇɽʈʀʄɽʅʊʆɺ 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʉʨʘʚʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʘʤ, 

ʢʘʢ ʚʨʝʤʷ ʨʘʙʦʪʳ, ʦʙʲʝʤ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʘʤʷʪʠ ʠ ʢʘʯʝʩʪʚʦ ʩʙʦʨʢʠ.  

ʇʨʠ ʦʮʝʥʠʚʘʥʠʠ ʢʘʯʝʩʪʚʘ ʩʙʦʨʢʠ ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʝ 

ʧʘʨʘʤʝʪʨʳ: 

cnt ï  ʯʠʩʣʦ ʬʨʘʛʤʝʥʪʦʚ ï ʢʚʘʟʠʢʦʥʪʠʛʦʚ; 

sum ï  ʩʫʤʤʘʨʥʘʷ ʜʣʠʥʘ ʢʚʘʟʠʢʦʥʪʠʛʦʚ; 

max ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʢʚʘʟʠʢʦʥʪʠʛʘ; 

min ï ʤʠʥʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʢʚʘʟʠʢʦʥʪʠʛʘ; 

avg ï ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʢʚʘʟʠʢʦʥʪʠʛʘ; 

genome length ï ʜʣʠʥʘ ʛʝʥʦʤʘ; 

N 50 ï ʪʘʢʘʷ ʜʣʠʥʘ ʬʨʘʛʤʝʥʪʘ, ʯʪʦ ʚʩʝ ʬʨʘʛʤʝʥʪʳ ʪʘʢʦʡ ʠʣʠ ʙʦʣʴʰʝʡ ʜʣʠʥʳ 

ʩʫʤʤʘʨʥʦ ʩʦʩʪʘʚʣʷʶʪ ʥʝ ʤʝʥʝʝ ʧʦʣʦʚʠʥʳ (50 %) ʜʣʠʥʳ ʩʙʦʨʢʠ. ʉʫʱʝʩʪʚʫʶʪ 

ʤʦʜʠʬʠʢʘʮʠʠ ʵʪʦʡ ʤʝʪʨʠʢʠ: Nx, ʚ ʢʦʪʦʨʦʡ ʩʫʤʤʘʨʥʘʷ ʜʣʠʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 

x %; 

eq100 ï ʯʠʩʣʦ ʬʨʘʛʤʝʥʪʦʚ, ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʦʰʠʙʦʢ (ʪʘʢʠʝ ʬʨʘʛʤʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʚʭʦʜʷʪ ʚ ʨʝʬʝʨʝʥʩʥʳʡ ʛʝʥʦʤ ʢʘʢ ʧʦʜʩʪʨʦʢʘ); 

lessX ï ʯʠʩʣʦ ʬʨʘʛʤʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʧʨʦʮʝʥʪ ʥʫʢʣʝʦʪʠʜʦʚ, ʩʦʚʧʘʜʘʶʱʠʭ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʬʨʘʛʤʝʥʪʦʤ ʨʝʬʝʨʝʥʩʥʦʛʦ ʛʝʥʦʤʘ ʤʝʥʴʰʝ x % . 

3.1 . ʉɹʆʈʂɸ ʂɺɸɿʀʂʆʅʊʀɻʆɺ 

ʇʨʠʚʝʜʝʤ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʫʯʝʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʙʦʨʱʠʢʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʅʀʈ ʠ ʩʙʦʨʱʠʢʘ 

GapFiller.  

ʘ) ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʩʙʦʨʱʠʢʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʅʀʈ 

1) ʛʝʥʦʤ ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ E. Coli. ɺʨʝʤʷ ʨʘʙʦʪʳ ʩʦʩʪʘʚʠʣʦ ʩʝʤʴ ʤʠʥʫʪ. 

ɹʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 1.5 ɻɹ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ʇʨʠʚʝʜʝʤ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩʙʦʨʢʠ ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʚ ʫʢʘʟʘʥʥʦʡ ʥʠʞʝ 
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ʩʪʘʪʠʩʪʠʢʝ ʧʦʢʨʳʪʠʝ ʛʝʥʦʤʘ ʚʳʯʠʩʣʷʣʦʩʴ ʧʦ 90 % ʩʦʚʧʘʜʝʥʠʶ ʢʚʘʟʠʢʦʥʪʠʛʘ ʩ 

ʨʝʬʝʨʝʥʩʥʳʤ ʛʝʥʦʤʦʤ): 

- cnt:  9812301  

- sum:  2111556268  

- max:  519  

- min:  19  

- avg:  215.1948119  

- N50:  216 

- N 90:  202 

- eq100: 9660914 

- less100: 151193 

- less99: 81466 

- less90: 2984 

- less50: 4 

- ʩʦʙʨʘʥʥʳʤʠ ʢʚʘʟʠʢʦʥʪʠʛʘʤʠ ʥʝ ʧʦʢʨʳʪʦ 0.51% ʨʝʬʝʨʝʥʩʥʦʛʦ ʛʝʥʦʤʘ.  

ɺ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʚʝʨʩʠʠ ʩʙʦʨʢʠ ʢʚʘʟʠʢʦʥʪʠʛʦʚ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʩʠʤʚʦʣ N 

ʚ ʧʦʟʠʮʠʷʭ ʩ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴʶ ʚʳʙʦʨʘ ʥʫʢʣʝʦʪʠʜʘ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʩʪʘʪʠʩʪʠʢʠ ʫʯʠʪʳʚʘʣʦʩʴ ʪʦʣʴʢʦ 

ʠʜʝʘʣʴʥʦ ʩʦʚʧʘʜʘʶʱʝʝ ʧʦʢʨʳʪʠʝ): 

- eq100: 9756990 

- less100: 2567 

- less99: 81466 

- less90: 554 

- 0.38% ʨʝʬʝʨʝʥʩʥʦʛʦ ʛʝʥʦʤʘ ʥʝ ʧʦʢʨʳʪʦ.  

2) ʛʝʥʦʤ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ D. Melanogaster. ɺʨʝʤʷ ʨʘʙʦʪʳ ʩʦʩʪʘʚʠʣʦ 30 ʯʘʩʦʚ. 

ɹʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 4 ɻɹ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ʇʨʠʚʝʜʝʤ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩʙʦʨʢʠ ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

- cnt:  15903917 

- sum:  6592407673 
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- max:  550 

- min:  30 

- avg:  414.514718167 

- N 50:  472 

- N 90:  329 

- eq100: 2259877 

- less100: 13452248 

- less99: 7183454 

- less90: 751073 

- less50: 83136 

ʉʦʙʨʘʥʥʳʤʠ ʢʚʘʟʠʢʦʥʪʠʛʘʤʠ ʥʝ ʧʦʢʨʳʪʦ 6.13% ʨʝʬʝʨʝʥʩʥʦʛʦ ʛʝʥʦʤʘ.  

3) ʛʝʥʦʤ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ dnGASP. ɺʨʝʤʷ ʨʘʙʦʪʳ ʩʦʩʪʘʚʠʣʦ 50 ʯʘʩʦʚ. ɹʳʣʦ 

ʠʩʧʦʣʴʟʦʚʘʥʦ 30 ɻɹ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ.  

ʙ) ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʩʙʦʨʱʠʢʘ GapFiller: 

1) ʛʝʥʦʤ ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ E. Coli. ɺʨʝʤʷ ʨʘʙʦʪʳ ʩʦʩʪʘʚʠʣʦ 27 ʯʘʩʦʚ. ɹʳʣʦ 

ʠʩʧʦʣʴʟʦʚʘʥʦ 7 ɻɹ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 9,3 ʤʠʣʣʠʦʥʘ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʜʣʷ ʢʦʪʦʨʳʭ ʙʳʣʦ 

ʥʘʡʜʝʥʦ ʧʘʨʥʦʝ ʯʪʝʥʠʝ (ʦʩʪʘʣʴʥʳʝ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʩʪʘʪʠʩʪʠʢʠ ʙʳʣʠ ʦʪʙʨʦʰʝʥʳ). 

ʀʟ ʥʠʭ 0,7% ʩʦʜʝʨʞʘʣʠ ʦʰʠʙʢʠ. ʂʚʘʟʠʢʦʥʪʠʛʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʣʠ ʥʝ ʙʦʣʴʰʝ 

10% ʦʰʠʙʦʢ, ʙʳʣʦ ʥʝ ʧʦʢʨʳʪʦ 0,1% ʨʝʬʝʨʝʥʩʥʦʛʦ ʛʝʥʦʤʘ. ʂʚʘʟʠʢʦʥʪʠʛʘʤʠ, ʥʝ 

ʩʦʜʝʨʞʘʱʠʤʠ ʦʰʠʙʦʢ, ʙʳʣʦ ʥʝ ʧʦʢʨʳʪʦ 0,3%. ɹʦʣʝʝ ʪʦʯʥʦ, ʟʥʘʯʝʥʠʝ ʤʝʪʨʠʢ ʙʳʣʦ 

ʩʣʝʜʫʶʱʠʤ: 

- eq100: 9322364 

- less100: 68947 

- less99: 14146 

- less90: 916 

- 0.29% ʨʝʬʝʨʝʥʩʥʦʛʦ ʛʝʥʦʤʘ ʥʝ ʧʦʢʨʳʪʦ. 

2) ʛʝʥʦʤ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ D. Melanogaster ï ʨʘʙʦʪʘ ʩʙʦʨʱʠʢʘ ʥʝ ʙʳʣʘ 

ʢʦʨʨʝʢʪʥʦ ʟʘʚʝʨʰʝʥʘ; 
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3) ʛʝʥʦʤ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ dnGASP ï ʨʘʙʦʪʘ ʩʙʦʨʱʠʢʘ ʥʝ ʙʳʣʘ ʢʦʨʨʝʢʪʥʦ 

ʟʘʚʝʨʰʝʥʘ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʜʘʥʥʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʤʝʪʦʜ ʩʙʦʨʢʠ ʛʝʥʦʤʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠʩʧʦʣʴʟʫʝʪ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʦʚ (ʢʘʢ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʪʘʢ ʠ ʠʩʧʦʣʴʟʫʝʤʦʡ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ), ʯʝʤ 

ʧʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ GapFiller, ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʥʘ ʛʝʥʦʤʥʳʭ ʜʘʥʥʳʭ 

ʩʨʝʜʥʝʛʦ ʠ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʦʚ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ GapFiller ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʧʨʠʤʝʥʠʤ. 

ʇʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʩʙʦʨʢʠ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ GapFiller ʠʤʝʝʪ ʣʫʯʰʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʚ ʯʘʩʪʠ ʧʦʢʨʳʪʠʷ ʛʝʥʦʤʘ ʢʚʘʟʠʢʦʥʪʠʛʘʤʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʩʙʦʨʱʠʢ ʦʢʘʟʳʚʘʝʪʩʷ ʣʫʯʰʝ ʚ ʯʘʩʪʠ ʠʜʝʘʣʴʥʦ ʩʦʚʧʘʜʘʶʱʠʭ ʩ ʨʝʬʝʨʝʥʩʦʤ 

ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʢ ʠʭ ʦʙʱʝʤʫ ʯʠʩʣʫ.  

3.2 . ʉɹʆʈʂɸ ʂʆʅʊʀɻʆɺ 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʨʠʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʩʙʦʨʱʠʢʘ ABySS, 

ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʢʚʘʟʠʢʦʥʪʠʛʠ ʠ ʧʘʨʥʳʝ ʯʪʝʥʠʷ.  

ɺ ʥʘʯʘʣʝ ʧʨʠʚʝʜʝʤ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ABySS ʥʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʩʦʩʪʦʷʱʠʭ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟ ʢʚʘʟʠʢʦʥʪʠʛʦʚ. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʯʝʩʪʚʘ ʩʙʦʨʢʠ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʘʨʥʳʭ ʯʪʝʥʠʡ). ʇʨʠʚʝʜʝʤ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʪʘʪʠʩʪʠʢʠ ʥʘ ʢʘʞʜʦʤ ʠʟ ʥʘʙʦʨʦʚ 

ʜʘʥʥʳʭ: 

E. Coli (ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʝʤʴ ʤʠʥʫʪ ʧʨʠ ʨʘʙʦʪʝ ʚ 6 ʧʦʪʦʢʦʚ, ʧʨʦʪʦʢʦʣ ˉ 5): 

- cnt:  3029 

- sum:  4616489 

- max:  60385 

- min:  30 

- avg:  1524.09673159 

- N 50:  13143 

- N 90:  3339 
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D. Melanogaster (ʚʨʝʤʷ ʨʘʙʦʪʳ 1 ʯʘʩ 50 ʤʠʥʫʪ ʧʨʠ ʨʘʙʦʪʝ ʚ itcnm ʧʦʪʦʢʦʚ, 

ʧʨʦʪʦʢʦʣ ˉ 8): 

- cnt:  245249 

- sum:  118237756 

- max:  44727 

- min:  25 

- avg:  482.113101379 

- N 50:  3382 

- N 90:  394 

dnGASP (ʚʨʝʤʷ ʨʘʙʦʪʳ ʰʝʩʪʴ ʯʘʩʦʚ ʧʨʠ ʨʘʙʦʪʝ ʚ 24 ʧʦʪʦʢʘ): 

- cnt:  3016527 

- sum:  1546375214 

- max:  657870 

- min:  30 

- avg:  512.634302295 

- N 50:  2928 

- N 90:  360 

ɼʘʣʝʝ ʧʨʠʚʦʜʠʪʩʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ABySS ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʘʨʥʳʭ ʯʪʝʥʠʡ. ʉʥʘʯʘʣʘ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʥʘ ʯʪʝʥʠʷʭ 

E. Coli. ʋʢʘʟʘʥʥʳʝ ʥʠʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ QUAST [13, 14]. ɺ ʪʘʙʣ. 1 ʧʨʠʚʝʜʝʥʘ ʙʘʟʦʚʘʷ ʩʪʘʪʠʩʪʠʢʘ. ɺ 

ʤʝʩʪʘʭ, ʛʜʝ ʚ ʩʢʦʙʨʘʭ ʫʢʘʟʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʙʘʟ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʤʝʪʨʠʢʘ 

ʚʳʯʠʩʣʷʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʢʦʥʪʠʛʘʭ, ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʥʝ ʤʝʥʝʝ ʫʢʘʟʘʥʥʦʛʦ ʚ ʩʢʦʙʢʘʭ 

ʯʠʩʣʘ. #N ï ʯʠʩʣʦ ʥʝʧʦʢʨʳʪʳʭ ʢʦʥʪʠʛʘʤʠ ʥʫʢʣʝʦʪʠʜʦʚ, N's (%) ï ʠʭ ʧʨʦʮʝʥʪ ʦʪ 

ʦʙʱʝʛʦ ʯʠʩʣʘ.  
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ʊʘʙʣʠʮʘ 1 . ɹʘʟʦʚʘʷ ʩʪʘʪʠʩʪʠʢʘ  

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 
ʊʦʣʴʢʦ ʧʘʨʥʳʝ 

ʯʪʝʥʠʷ 

ʂʚʘʟʠʢʦʥʪʠʛʠ ʠ 

ʧʘʨʥʳʝ ʯʪʝʥʠʷ 

Cnt 111 140 

cnt (>= 500 ʙʘʟ) 108 133 

cnt (>= 1000 ʙʘʟ) 107 119 

Max 268 389 268 390 

Sum 4 623 045 4 596 270 

sum (>= 500 ʙʘʟ) 4 622 131 4 593 980 

sum (>= 1000 ʙʘʟ) 4 621 340 4 583 966 

ɼʣʠʥʘ ʛʝʥʦʤʘ 4 639 675 4 639 675 

N 50 87 805 80 047 

N 75 45 735 42 438 

L 50 17 19 

L 75 35 41 

# N 106 233 

N's (%) 0.00229 0.00507 

 

 ɺ ʪʘʙʣ. 2 ʧʨʠʚʦʜʠʪʩʷ ʩʪʘʪʠʩʪʠʢʘ ʥʝʩʦʚʧʘʜʝʥʠʡ ʥʫʢʣʝʦʪʠʜʦʚ ʚ ʢʦʥʪʠʛʘʭ ʩ 

ʨʝʬʝʨʝʥʩʥʳʤ ʛʝʥʦʤʦʤ. ɺ ʪʘʙʣ. 3 ʧʨʠʚʦʜʠʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩʙʦʨʢʠ ʢʦʥʪʠʛʦʚ.  

ʊʘʙʣʠʮʘ 2 . ʉʪʘʪʠʩʪʠʢʘ ʥʝʩʦʚʧʘʜʝʥʠʡ  

ʀʥʚʝʨʩʠʡ 0 0 

ʃʦʢʘʣʴʥʳʭ ʥʝʩʦʚʧʘʜʝʥʠʡ 3 6 

ʅʝʩʦʚʧʘʜʝʥʠʡ ʥʘ 100 ʂɹ 5.21 2.52 

ɺʩʪʘʚʦʢ 44 66 

ɺʩʪʘʚʦʢ ʥʘ 100 ʂɹ 0.95 1.44 

http://quast.bioinf.spbau.ru/report/16_Oct_2012_04:54:10.129614
http://quast.bioinf.spbau.ru/report/16_Oct_2012_04:54:10.129614
http://quast.bioinf.spbau.ru/report/16_Oct_2012_04:54:10.129614
http://quast.bioinf.spbau.ru/report/16_Oct_2012_04:54:10.129614
http://quast.bioinf.spbau.ru/report/16_Oct_2012_04:54:10.129614
http://quast.bioinf.spbau.ru/report/16_Oct_2012_04:54:10.129614
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ʊʘʙʣʠʮʘ 3 . ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ  

ʏʠʩʣʦ ʥʝʦʜʥʦʟʥʘʯʥʦ ʚʳʨʘʚʥʝʥʥʳʭ ʢʦʥʪʠʛʦʚ 6 14 

ɼʣʠʥʘ ʥʝʦʜʥʦʟʥʘʯʥʦ ʚʳʨʘʚʥʝʥʥʳʭ ʢʦʥʪʠʛʦʚ 4634 7357 

ʇʦʢʨʳʪʠʝ ʛʝʥʦʤʘ (%) 99.165 99.056 

ɼʫʙʣʠʨʫʶʱʝʝ ʧʦʢʨʳʪʠʝ ʛʝʥʦʤʘ (%) 1.005 1.000 

ʏʠʩʣʦ ʛʝʥʦʚ (ʯʘʩʪʠʯʥʳʭ) 
4234 (58 

ʯ.) 
4212 (81 ʯ.) 

ʏʠʩʣʦ ʦʧʝʨʦʥʦʚ (ʯʘʩʪʠʯʥʳʭ) 849 (30 ʯ.) 844 (37 ʯ.) 

 

ɼʘʣʝʝ ʧʨʠʚʦʜʷʪʩʷ ʥʝʩʢʦʣʴʢʦ ʛʨʘʬʠʢʦʚ. ʅʘ ʢʘʞʜʦʤ ʛʨʘʬʠʢʝ ʩʠʥʠʤ ʪʦʯʢʘʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʩʙʦʨʢʠ ʢʦʥʪʠʛʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʠ 

ʧʘʨʥʳʭ ʯʪʝʥʠʡ, ʘ ʢʨʘʩʥʳʤ ʪʦʯʢʘʤ ï ʨʝʟʫʣʴʪʘʪʳ ʩʙʦʨʢʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟ ʧʘʨʥʳʭ 

ʯʪʝʥʠʡ.  

ʅʘ ʨʠʩ. 4 ʧʨʠʚʝʜʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʫʤʤʘʨʥʦʡ ʜʣʠʥʳ ʢʦʥʪʠʛʦʚ ʦʪ ʠʭ 

ʢʦʣʠʯʝʩʪʚʘ. ʅʘ ʨʠʩ. 5 ï ʛʨʘʬʠʢ ʟʥʘʯʝʥʠʡ ʤʝʪʨʠʢʠ Nx ʧʨʠ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʷʭ x. 

ʅʘ ʨʠʩ. 6 ï ʛʨʘʬʠʢ ʯʠʩʣʘ ʛʝʥʦʚ ʚʦ ʤʥʦʞʝʩʪʚʝ ʢʦʥʪʠʛʦʚ (ʥʘʢʦʧʠʪʝʣʴʥʳʤ ʠʪʦʛʦʤ).  

 

http://quast.bioinf.spbau.ru/report/16_Oct_2012_04:54:10.129614
http://quast.bioinf.spbau.ru/report/16_Oct_2012_04:54:10.129614
http://quast.bioinf.spbau.ru/report/16_Oct_2012_04:54:10.129614
http://quast.bioinf.spbau.ru/report/16_Oct_2012_04:54:10.129614
http://quast.bioinf.spbau.ru/report/16_Oct_2012_04:54:10.129614
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ʈʠʩ. 4. ʉʫʤʤʘʨʥʘʷ ʜʣʠʥʘ ʢʦʥʪʠʛʦʚ 
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ʈʠʩ. 5. ɿʥʘʯʝʥʠʝ ʤʝʪʨʠʢʠ Nx 
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ʈʠʩ. 6. ʏʠʩʣʦ ʛʝʥʦʚ 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʪʘʙʣʠʮ ʠ ʛʨʘʬʠʢʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʘʨʥʳʤ ʯʪʝʥʠʷʤ, ʥʝʩʫʱʝʩʪʚʝʥʥʦ 

ʚʣʠʷʝʪ ʥʘ ʠʪʦʛʦʚʦʝ ʢʘʯʝʩʪʚʦ ʩʙʦʨʢʠ ʢʦʥʪʠʛʦʚ ʧʨʦʛʨʘʤʤʥʳʤ ʩʨʝʜʩʪʚʦʤ ABySS. 

ɺʝʣʠʯʠʥʘ ʥʝʢʦʪʦʨʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʩʪʘʣʘ ʥʝʩʢʦʣʴʢʦ 

ʭʫʞʝ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʵʪʘʧʘ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ, 

ʧʦʩʪʨʦʝʥʥʳʝ ʢʚʘʟʠʢʦʥʪʠʛʠ ʩʦʜʝʨʞʘʪ ʦʰʠʙʢʠ.  

ʆʪʤʝʪʠʤ ʪʘʢʞʝ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʥʳʭ ʯʪʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʣʦ 

ʢʘʯʝʩʪʚʦ ʩʙʦʨʢʠ ʢʦʥʪʠʛʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʙʦʨʢʦʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟ 

ʢʚʘʟʠʢʦʥʪʠʛʦʚ. 

ʆʧʠʰʝʤ ʜʘʣʝʝ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ABySS ʥʘ 

ʯʪʝʥʠʷʭ D. Melanogaster ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʚʘʟʠʢʦʥʪʠʛʦʚ.  
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ʉʙʦʨʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʠ ʧʘʨʥʳʭ ʯʪʝʥʠʡ (ʚʨʝʤʷ ʨʘʙʦʪʳ 2 ʯ. 

25 ʤʠʥ. ʚ ʰʝʩʪʴ ʧʦʪʦʢʦʚ): 

- cnt:  212434 

- sum:  124866245 

- max:  157892 

- min:  30 

- avg:  587.788418991 

- N 50:  16943 

- N 90:  842 

ʉʙʦʨʢʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʧʘʨʥʳʭ ʯʪʝʥʠʡ (ʚʨʝʤʷ ʨʘʙʦʪʳ 1 ʯ. 40 ʤʠʥ. ʚ ʰʝʩʪʴ 

ʧʦʪʦʢʦʚ): 

- cnt:  224510 

- sum:  126855238 

- max:  157876 

- min:  30 

- avg:  565.031570977 

- N 50:  16862 

- N 90:  645. 

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩʦ ʩʙʦʨʢʦʡ E. Coli, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʥʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʵʬʬʝʢʪʘ ʥʘ ʢʘʯʝʩʪʚʦ ʩʙʦʨʢʠ ʢʦʥʪʠʛʦʚ 

ʧʨʦʛʨʘʤʤʥʳʤ ʩʨʝʜʩʪʚʦʤ ABySS.  

ɺʓɺʆɼʓ ʇʆ ɻʃɸɺɽ 3 

1. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʉʨʘʚʥʝʥʠʝ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʢʘʢ ʚʨʝʤʷ ʨʘʙʦʪʳ, 

ʦʙʲʝʤ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʘʤʷʪʠ ʠ ʢʘʯʝʩʪʚʦ ʩʙʦʨʢʠ. 

2. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʨʘʙʦʪʘʝʪ ʙʳʩʪʨʝʝ 

ʠ ʠʩʧʦʣʴʟʫʝʪ ʤʝʥʴʰʝ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʯʝʤ ʧʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ GapFiller. 



 41 

3. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʧʨʠʤʝʥʠʤ ʜʣʷ 

ʩʙʦʨʢʠ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʛʝʥʦʤʦʚ ʙʦʣʴʰʠʭ ʠ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ, ʚ ʩʣʫʯʘʷʭ ʢʦʛʜʘ 

ʧʨʦʛʨʘʤʤʥʦʤʫ ʩʨʝʜʩʪʚʫ GapFiller ʥʝ ʭʚʘʪʘʝʪ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ.  

4. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʩʚʷʟʢʝ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʩʨʝʜʩʪʚʦʤ 

ABySS ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʥʝ ʜʘʝʪ ʚʳʠʛʨʳʰʘ ʚʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʠʣʠ ʢʘʯʝʩʪʚʝ 

ʩʙʦʨʢʠ.  
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ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʯʝʪʚʝʨʪʦʤ ʵʪʘʧʝ ʨʘʙʦʪ ʧʦ 

ʢʦʥʪʨʘʢʪʫ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

ʘ) ʉʦʩʪʘʚʣʝʥ ʧʣʘʥ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʙ) ʆʧʨʝʜʝʣʝʥʳ ʥʘʙʦʨʳ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ, ʥʘ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʯʪʝʥʠʷ ʛʝʥʦʤʦʚ ʥʝʙʦʣʴʰʦʛʦ, ʩʨʝʜʥʝʛʦ ʠ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʦʚ.  

ʚ) ʆʧʨʝʜʝʣʝʥʳ ʤʝʪʦʜʳ, ʩ ʢʦʪʦʨʳʤʠ ʙʫʜʝʪ ʩʨʘʚʥʠʚʘʪʴʩʷ ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʤʝʪʦʜ.  

ʛ) ʇʨʦʚʝʜʝʥʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʩʙʦʨʢʝ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʙʦʨʱʠʢʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʅʀʈ. 

ʜ) ʇʨʦʚʝʜʝʥʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʩʙʦʨʢʝ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ GapFiller. 

ʝ) ʇʨʦʚʝʜʝʥʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʩʙʦʨʢʝ ʢʦʥʪʠʛʦʚ ʠʟ 

ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʠ ʧʘʨʥʳʭ ʯʪʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ABySS.  

ʞ) ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ʉʨʘʚʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʘʤ, 

ʢʘʢ ʚʨʝʤʷ ʨʘʙʦʪʳ, ʦʙʲʝʤ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʘʤʷʪʠ ʠ ʢʘʯʝʩʪʚʦ ʩʙʦʨʢʠ. 

ʟ) ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʨʘʙʦʪʘʝʪ 

ʙʳʩʪʨʝʝ ʠ ʠʩʧʦʣʴʟʫʝʪ ʤʝʥʴʰʝ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʯʝʤ ʧʨʦʛʨʘʤʤʥʦʝ 

ʩʨʝʜʩʪʚʦ GapFiller. 

ʠ) ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ 

ʧʨʠʤʝʥʠʤ ʜʣʷ ʩʙʦʨʢʠ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʛʝʥʦʤʦʚ ʙʦʣʴʰʠʭ ʠ ʩʨʝʜʥʠʭ 

ʨʘʟʤʝʨʦʚ, ʚ ʩʣʫʯʘʷʭ ʢʦʛʜʘ ʧʨʦʛʨʘʤʤʥʦʤʫ ʩʨʝʜʩʪʚʫ GapFiller ʥʝ ʭʚʘʪʘʝʪ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ.  

ʢ) ʇʦʣʫʯʝʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ 

çʇʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʩʙʦʨʢʠ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʠʟ ʧʘʨʥʳʭ ʯʪʝʥʠʡè 

(ʧʨʠʣʦʞʝʥʠʝ ɹ). 
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ʣ) ʇʦʜʛʦʪʦʚʣʝʥʘ ʩʪʘʪʴʷ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʚ ʞʫʨʥʘʣʝ ʠʟ ʧʝʨʝʯʥʷ ɺɸʂ 

(ɸʣʝʢʩʘʥʜʨʦʚ ɸ.ɺ., ʂʘʟʘʢʦʚ ʉ.ɺ., ʄʝʣʴʥʠʢʦʚ ʉ.ɺ., ʉʝʨʛʫʰʠʯʝʚ ɸ.ɸ., 

ʎʘʨʝʚ ʌ.ʅ. ʄʝʪʦʜ ʩʙʦʨʢʠ ʢʦʥʪʠʛʦʚ ʛʝʥʦʤʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʥʘ 

ʦʩʥʦʚʝ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʛʨʘʬʦʚ ʜʝ ɹʨʶʠʥʘ ʠ ʛʨʘʬʦʚ 

ʧʝʨʝʢʨʳʪʠʡ, ʧʨʠʣʦʞʝʥʠʝ ɺ). 
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ʇʈʀʃʆɾɽʅʀɽ ɸ 

ʇʈʆʊʆʂʆʃʓ ʕʂʉʇɽʈʀʄɽʅʊʆɺ 

ɺ ʥʘʩʪʦʷʱʝʤ ʧʨʠʣʦʞʝʥʠʠ ʧʨʠʚʦʜʪ̫ʩʷ ʧʨʦʪʦʢʦʣʳ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ.  

ʇʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ ˉ 1  

ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʎʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʀʩʩʣʝʜʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʤʦʜʫʣʷ, ʨʝʘʣʠʟʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤ ʩʙʦʨʢʠ 

ʢʚʘʟʠʢʦʥʪʠʛʦʚ 

ʆʙʲʝʢʪ ʵʢʩʧʝʨʠʤʝʥʪʘ ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ, ʨʝʘʣʠʟʫʶʱʠʡ ʘʣʛʦʨʠʪʤ 

ʩʙʦʨʢʠ ʢʚʘʟʠʢʦʥʪʠʛʦʚ 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

26 ʩʝʥʪʷʙʨʷ 2012 ʛ. 15:17 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

26 ʩʝʥʪʷʙʨʷ 2012 ʛ. 15:50 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʅʘʟʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ 

ʉʝʨʚʝʨ ʢʘʬʝʜʨʳ ʂʊ ʅʀʋ ʀʊʄʆ 

ʊʠʧ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʐʝʩʪʠʷʜʝʨʥʳʡ ʩʝʨʚʝʨ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ 

ʆʜʠʥ ʩʝʨʚʝʨ: 

ʘ) ʦʜʠʥ ʰʝʩʪʠʷʜʝʨʥʳʡ ʧʨʦʮʝʩʩʦʨ AMDÈ 

PhenomÈ II  X6 1090T ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 

3200 ʄɻʮ; 

ʙ) ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ï 16 ɻɹ (ʯʝʪʳʨʝ 

ʤʦʜʫʣʷ ʧʦ 4 ɻɹ ʩ ʯʘʩʪʦʪʦʡ 1333 ʄɻʮ); 

ʚ) 6 ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ ʦʙʲʝʤʦʤ 2 ʊɹ, ʩʢʦʨʦʩʪʴ 

ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ 7200 ʦʙ./ʤʠʥ. (ʜʠʩʢʠ 

ʦʙʲʝʜʠʥʝʥʳ ʚ RAID5). 

ʛ) ʩʢʦʨʦʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʯʪʝʥʠʷ/ʟʘʧʠʩʠ 
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ʥʘ ʞʝʩʪʢʠʡ ʜʠʩʢ: ʩʢʦʨʦʩʪʴ ʯʪʝʥʠʷ ï ʜʦ 600 

ʄɹ/c, ʩʢʦʨʦʩʪʴ ʟʘʧʠʩʠ ï ʦʪ ʜʦ 600 ʄɹ/ʩ. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʩʙʦʨʢʠ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭ NCBI: Experiment: SRR001665 

ʆʙʲʝʤ ʜʘʥʥʳʭ 4 ɻɹ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʳʭ ʇʘʨʥʳʝ ʯʪʝʥʠʷ ʙʘʢʪʝʨʠʠ Escherichia coli str. K-12 

substr. MG1655 ʩ ʜʣʠʥʦʡ ʯʪʝʥʠʷ 36 ʥʫʢʣʝʦʪʠʜʦʚ 

ʠ ʨʘʟʤʝʨʦʤ ʚʩʪʘʚʢʠ 200 ʥʫʢʣʝʦʪʠʜʦʚ 

ʇʨʦʠʟʚʝʜʝʥʳ ʩʝʢʚʝʥʘʪʦʨʦʤ Illumina Genome 

Analyzer. 

ʋʥʠʢʘʣʴʥʳʡ ʠʜʝʪʠʬʠʢʘʪʦʨ: 071112_SLXA-

EAS1_s_4  

L ï ʨʘʟʤʝʨ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʛʝʥʦʤʘ 

4.5 ʤʠʣʣʠʦʥʘ ʥʫʢʣʝʦʪʠʜʦʚ 

ʉ ï ʧʦʢʨʳʪʠʝ ʛʝʥʦʤʘ ʯʪʝʥʠʷʤʠ 166 

 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʚʳʯʠʩʣʝʥʠʷʭ 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ ʚʳʯʠʩʣʝʥʠʡ  27 ʤʘʨʪʘ 2012 ʛ. 17:25 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ 

ʚʳʯʠʩʣʝʥʠʡ 

27 ʤʘʨʪʘ 2012 ʛ. 17:32 

ʆʙʱʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʠʣʦʞʝʥʠʷ 

7 ʤʠʥʫʪ 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʣ: 

ʇʨʦʛʨʘʤʤʠʩʪ ʢʘʬʝʜʨʳ ʇʀʠɺʇ, ʅʀʋ ʀʊʄʆ, ɸ. ɺ. ɸʣʝʢʩʘʥʜʨʦʚ 

____________ 26 ʩʝʥʪʷʙʨʷ 2012 ʛʦʜʘ.
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ʇʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ ˉ 2 

ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʎʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʀʩʩʣʝʜʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʤʦʜʫʣʷ, ʨʝʘʣʠʟʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤ ʩʙʦʨʢʠ 

ʢʚʘʟʠʢʦʥʪʠʛʦʚ 

ʆʙʲʝʢʪ ʵʢʩʧʝʨʠʤʝʥʪʘ ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ, ʨʝʘʣʠʟʫʶʱʠʡ ʘʣʛʦʨʠʪʤ 

ʩʙʦʨʢʠ ʢʚʘʟʠʢʦʥʪʠʛʦʚ 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

27 ʩʝʥʪʷʙʨʷ 2012 ʛ. 21:12 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

29 ʩʝʥʪʷʙʨʷ 2012 ʛ. 03:37 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʅʘʟʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ 

ʉʝʨʚʝʨ ʢʘʬʝʜʨʳ ʂʊ ʅʀʋ ʀʊʄʆ 

ʊʠʧ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʐʝʩʪʠʷʜʝʨʥʳʡ ʩʝʨʚʝʨ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ 

ʆʜʠʥ ʩʝʨʚʝʨ: 

ʘ) ʦʜʠʥ ʰʝʩʪʠʷʜʝʨʥʳʡ ʧʨʦʮʝʩʩʦʨʡ AMDÈ 

PhenomÈ II  X6 1090T ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 

3200 ʄɻʮ; 

ʙ) ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ï 16 ɻɹ (ʯʝʪʳʨʝ 

ʤʦʜʫʣʷ ʧʦ 4 ɻɹ ʩ ʯʘʩʪʦʪʦʡ 1333 ʄɻʮ); 

ʚ) 6 ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ ʦʙʲʝʤʦʤ 2 ʊɹ, ʩʢʦʨʦʩʪʴ 

ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ 7200 ʦʙ./ʤʠʥ. (ʜʠʩʢʠ 

ʦʙʲʝʜʠʥʝʥʳ ʚ RAID5). 

ʛ) ʩʢʦʨʦʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʯʪʝʥʠʷ/ʟʘʧʠʩʠ 

ʥʘ ʞʝʩʪʢʠʡ ʜʠʩʢ: ʩʢʦʨʦʩʪʴ ʯʪʝʥʠʷ ï ʜʦ 600 

ʄɹ/c, ʩʢʦʨʦʩʪʴ ʟʘʧʠʩʠ ï ʜʦ 600 ʄɹ/ʩ. 

 



 49 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʩʙʦʨʢʠ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭ NCBI: Experiment: SRR094875 

ʆʙʲʝʤ ʜʘʥʥʳʭ 15 ɻɹ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʳʭ ʇʘʨʥʳʝ ʯʪʝʥʠʷ ʤʫʰʢʠ Drosophila melanogaster ʩ 

ʜʣʠʥʦʡ ʯʪʝʥʠʷ 146 ʥʫʢʣʝʦʪʠʜʦʚ ʠ ʨʘʟʤʝʨʦʤ 

ʚʩʪʘʚʢʠ 200 ʥʫʢʣʝʦʪʠʜʦʚ.  

ʇʨʦʠʟʚʝʜʝʥʳ ʩʝʢʚʝʥʘʪʦʨʦʤ Illumina Genome 

Analyzer. 

ʋʥʠʢʘʣʴʥʳʡ ʠʜʝʪʠʬʠʢʘʪʦʨ: HWI-

EAS66_0016_FC62L6H 

L ï ʨʘʟʤʝʨ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʛʝʥʦʤʘ 

137 ʤʠʣʣʠʦʥʦʚ ʥʫʢʣʝʦʪʠʜʦʚ 

ʉ ï ʧʦʢʨʳʪʠʝ ʛʝʥʦʤʘ ʯʪʝʥʠʷʤʠ 39  

 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʚʳʯʠʩʣʝʥʠʷʭ 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ ʚʳʯʠʩʣʝʥʠʡ  27 ʩʝʥʪʷʙʨʷ 2012 ʛ. 21:12 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ 

ʚʳʯʠʩʣʝʥʠʡ 

29 ʩʝʥʪʷʙʨʷ 2012 ʛ. 03:37 

ʆʙʱʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʠʣʦʞʝʥʠʷ 

30 ʯʘʩʦʚ 25 ʤʠʥʫʪ 50 ʩʝʢʫʥʜ 

 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʣ: 

ʇʨʦʛʨʘʤʤʠʩʪ ʢʘʬʝʜʨʳ ʇʀʠɺʇ, ʅʀʋ ʀʊʄʆ, ɸ. ɺ. ɸʣʝʢʩʘʥʜʨʦʚ 

____________ 29 ʩʝʥʪʷʙʨʷ 2012 ʛʦʜʘ. 
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ʇʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ ˉ 3 

ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʎʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʀʩʩʣʝʜʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʤʦʜʫʣʷ, ʨʝʘʣʠʟʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤ ʩʙʦʨʢʠ 

ʢʚʘʟʠʢʦʥʪʠʛʦʚ 

ʆʙʲʝʢʪ ʵʢʩʧʝʨʠʤʝʥʪʘ ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ, ʨʝʘʣʠʟʫʶʱʠʡ ʘʣʛʦʨʠʪʤ 

ʩʙʦʨʢʠ ʢʚʘʟʠʢʦʥʪʠʛʦʚ 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

29 ʩʝʥʪʷʙʨʷ 2012 ʛ. 14:10 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

01 ʦʢʪʷʙʨʷ 2012 ʛ. 16:02 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʅʘʟʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ 

ʉʝʨʚʝʨ ʢʘʬʝʜʨʳ ʂʊ ʅʀʋ ʀʊʄʆ 

ʊʠʧ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʊʨʠʜʮʘʪʠʜʚʫʭʲʷʜʝʨʥʳʡ ʩʝʨʚʝʨ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ 

ʆʜʠʥ ʩʝʨʚʝʨ: 

ʘ) ʜʚʘ ʰʝʩʪʥʘʜʮʘʪʠʠʷʜʝʨʥʳʭ ʧʨʦʮʝʩʩʦʨʘ 

AMDÈ OpteronÈ 6272 ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 

2100 ʄɻʮ; 

ʙ) ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ï 128 ɻɹ (ʰʝʩʪʥʘʜʮʘʪʴ 

ʤʦʜʫʣʝʡ ʧʦ 8 ɻɹ ʩ ʯʘʩʪʦʪʦʡ 1333 ʄɻʮ); 

ʚ) 8 ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ ʦʙʲʝʤʦʤ 2 ʊɹ, ʩʢʦʨʦʩʪʴ 

ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ 7200 ʦʙ./ʤʠʥ (ʜʠʩʢʠ 

ʦʙʲʝʜʠʥʝʥʳ ʚ RAID5). 

ʛ) ʩʢʦʨʦʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʯʪʝʥʠʷ/ʟʘʧʠʩʠ 

ʥʘ ʞʝʩʪʢʠʡ ʜʠʩʢ: ʩʢʦʨʦʩʪʴ ʯʪʝʥʠʷ ïʜʦ 600 

ʄɹ/c, ʩʢʦʨʦʩʪʴ ʟʘʧʠʩʠ ï ʜʦ 600 ʄɹ/ʩ 

 



 51 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʩʙʦʨʢʠ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʂʦʥʢʫʨʩ dnGASP 

ʆʙʲʝʤ ʜʘʥʥʳʭ 172 ɻɹ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʳʭ ʇʘʨʥʳʝ ʯʪʝʥʠʷ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʛʝʥʦʤʘ dnGASP 

ʩ ʜʣʠʥʦʡ ʯʪʝʥʠʷ 114 ʥʫʢʣʝʦʪʠʜʦʚ ʠ ʨʘʟʤʝʨʦʤ 

ʚʩʪʘʚʢʠ 300 ʥʫʢʣʝʦʪʠʜʦʚ 

ʇʨʦʠʟʚʝʜʝʥʳ ʩʝʢʚʝʥʘʪʦʨʦʤ Illumina Genome 

Analyzer. 

ʋʥʠʢʘʣʴʥʳʡ ʠʜʝʪʠʬʠʢʘʪʦʨ: pe500_179316_SLIU 

L ï ʨʘʟʤʝʨ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʛʝʥʦʤʘ 

1,8 ʤʠʣʣʠʘʨʜʦʚ ʥʫʢʣʝʦʪʠʜʦʚ 

ʉ ï ʧʦʢʨʳʪʠʝ ʛʝʥʦʤʘ ʯʪʝʥʠʷʤʠ 44 

 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʚʳʯʠʩʣʝʥʠʷʭ 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ ʚʳʯʠʩʣʝʥʠʡ  29 ʩʝʥʪʷʙʨʷ 2012 ʛ. 14:10 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ 

ʚʳʯʠʩʣʝʥʠʡ 

01 ʦʢʪʷʙʨʷ 2012 ʛ. 16:02 

ʆʙʱʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʠʣʦʞʝʥʠʷ 

49 ʯʘʩʦʚ 52 ʤʠʥʫʪʳ 42 ʩʝʢʫʥʜʳ 

 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʣ: 

ʇʨʦʛʨʘʤʤʠʩʪ ʢʘʬʝʜʨʳ ʇʀʠɺʇ, ʅʀʋ ʀʊʄʆ, ɸ. ɺ. ɸʣʝʢʩʘʥʜʨʦʚ 

____________ 01 ʦʢʪʷʙʨʷ 2012 ʛʦʜʘ. 
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ʇʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ ˉ 4 

ʆʙɦ ʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʎʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʀʩʩʣʝʜʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʩʨʝʜʩʪʚʘ GapFiller 

ʆʙʲʝʢʪ ʵʢʩʧʝʨʠʤʝʥʪʘ ʇʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ GapFiller 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

26 ʩʝʥʪʷʙʨʷ 2012 ʛ. 15:17 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

27 ʩʝʥʪʷʙʨʷ 2012 ʛ. 18:17 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʅʘʟʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ 

ʉʝʨʚʝʨ ʢʘʬʝʜʨʳ ʂʊ ʅʀʋ ʀʊʄʆ 

ʊʠʧ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʐʝʩʪʠʷʜʝʨʥʳʡ ʩʝʨʚʝʨ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ 

ʆʜʠʥ ʩʝʨʚʝʨ: 

ʘ) ʜʚʘ ʯʝʪʳʨʝʭʷʜʝʨʥʳʭ ʧʨʦʮʝʩʩʦʨʘ IntelÈ 

XeonÈ E5410 ʩ ʪʘʢʪʦʚʦʡ 

ʯʘʩʪʦʪʦʡ 2.33 ɻɻʮ; 

ʙ) ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ï 32 ɻɹ (8 ʤʦʜʫʣʝʡ 

ʧʦ 4 ɻɹ ʩ ʯʘʩʪʦʪʦʡ 667 ʄɻʮ); 

ʚ) 14 ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ ʦʙʲʝʤʦʤ 750ɻɹ 

(ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ ï 15000 

ʦʙ/ʤʠʥ), ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ RAID 1+0; 

ʛ) ʩʢʦʨʦʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʯʪʝʥʠʷ: 400 

ʄɹ/ʩ, ʟʘʧʠʩʠ: 400 ʄɹ/ʩ 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʩʙʦʨʢʠ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭ NCBI: Experiment: SRR001665 

ʆʙʲʝʤ ʜʘʥʥʳʭ 4 ɻɹ 
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʳʭ ʇʘʨʥʳʝ ʯʪʝʥʠʷ ʙʘʢʪʝʨʠʠ Escherichia coli str. K-12 

substr. MG1655 ʩ ʜʣʠʥʦʡ ʯʪʝʥʠʷ 36 ʥʫʢʣʝʦʪʠʜʦʚ 

ʠ ʨʘʟʤʝʨʦʤ ʚʩʪʘʚʢʠ 200 ʥʫʢʣʝʦʪʠʜʦʚ 

ʇʨʦʠʟʚʝʜʝʥʳ ʩʝʢʚʝʥʘʪʦʨʦʤ Illumina Genome 

Analyzer. 

ʋʥʠʢʘʣʴʥʳʡ ʠʜʝʪʠʬʠʢʘʪʦʨ: 071112_SLXA-

EAS1_s_4  

L ï ʨʘʟʤʝʨ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʛʝʥʦʤʘ 

4.5 ʤʠʣʣʠʦʥʘ ʥʫʢʣʝʦʪʠʜʦʚ 

ʉ ï ʧʦʢʨʳʪʠʝ ʛʝʥʦʤʘ ʯʪʝʥʠʷʤʠ 166 

 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʚʳʯʠʩʣʝʥʠʷʭ 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ ʚʳʯʠʩʣʝʥʠʡ  26 ʩʝʥʪʷʙʨʷ 2012 ʛ. 15:17 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ 

ʚʳʯʠʩʣʝʥʠʡ 

27 ʩʝʥʪʷʙʨʷ 2012 ʛ. 18:17 

ʆʙʱʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʠʣʦʞʝʥʠʷ 

27 ʯʘʩʦʚ 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʣ: 

ʇʨʦʛʨʘʤʤʠʩʪ ʢʘʬʝʜʨʳ ʇʀʠɺʇ, ʅʀʋ ʀʊʄʆ, ɸ. ɸ. ʉʝʨʛʫʰʠʯʝʚ 

____________ 26 ʩʝʥʪʷʙʨʷ 2012 ʛʦʜʘ. 
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ʇʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ ˉ 5 

ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʎʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʀʩʩʣʝʜʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʚʤʝʩʪʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ, 

ʨʝʘʣʠʟʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤ ʩʙʦʨʢʠ ʢʚʘʟʠʢʦʥʪʠʛʦʚ,  ʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ ABySS 

ʆʙʲʝʢʪ ʵʢʩʧʝʨʠʤʝʥʪʘ ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ, ʨʝʘʣʠʟʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤ 

ʩʙʦʨʢʠ ʢʚʘʟʠʢʦʥʪʠʛʦʚ. ʇʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ 

ABySS 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

12 ʦʢʪʷʙʨʷ 2012 ʛ. 16:32 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

12 ʦʢʪʷʙʨʷ 2012 ʛ. 16:39 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʅʘʟʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ 

ʉʝʨʚʝʨ ʢʘʬʝʜʨʳ ʂʊ ʅʀʋ ʀʊʄʆ 

ʊʠʧ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʐʝʩʪʠʷʜʝʨʥʳʡ ʩʝʨʚʝʨ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ 

ʆʜʠʥ ʩʝʨʚʝʨ: 

ʘ) ʦʜʠʥ ʰʝʩʪʠʷʜʝʨʥʳʡ ʧʨʦʮʝʩʩʦʨ AMDÈ 

PhenomÈ II  X6 1090T ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 

3200 ʄɻʮ; 

ʙ) ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ï 16 ɻɹ (ʯʝʪʳʨʝ 

ʤʦʜʫʣʷ ʧʦ 4 ɻɹ ʩ ʯʘʩʪʦʪʦʡ 1333 ʄɻʮ); 

ʚ) 6 ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ ʦʙʲʝʤʦʤ 2 ʊɹ, ʩʢʦʨʦʩʪʴ 

ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ 7200 ʦʙ./ʤʠʥ. (ʜʠʩʢʠ 

ʦʙʲʝʜʠʥʝʥʳ ʚ RAID5). 

ʛ) ʩʢʦʨʦʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʯʪʝʥʠʷ/ʟʘʧʠʩʠ 

ʥʘ ʞʝʩʪʢʠʡ ʜʠʩʢ: ʩʢʦʨʦʩʪʴ ʯʪʝʥʠʷ ï ʜʦ 600 
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ʄɹ/c, ʩʢʦʨʦʩʪʴ ʟʘʧʠʩʠ ï ʦʪ ʜʦ 600 ʄɹ/ʩ. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʩʙʦʨʢʠ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭ NCBI: Experiment: SRR001665 

ʆʙʲʝʤ ʜʘʥʥʳʭ 4 ɻɹ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʳʭ ʇʘʨʥʳʝ ʯʪʝʥʠʷ ʙʘʢʪʝʨʠʠ Escherichia coli str. K-12 

substr. MG1655 ʩ ʜʣʠʥʦʡ ʯʪʝʥʠʷ 36 ʥʫʢʣʝʦʪʠʜʦʚ 

ʠ ʨʘʟʤʝʨʦʤ ʚʩʪʘʚʢʠ 200 ʥʫʢʣʝʦʪʠʜʦʚ 

ʇʨʦʠʟʚʝʜʝʥʳ ʩʝʢʚʝʥʘʪʦʨʦʤ Illumina Genome 

Analyzer. 

ʋʥʠʢʘʣʴʥʳʡ ʠʜʝʪʠʬʠʢʘʪʦʨ: 071112_SLXA-

EAS1_s_4  

L ï ʨʘʟʤʝʨ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʛʝʥʦʤʘ 

4.5 ʤʠʣʣʠʦʥʘ ʥʫʢʣʝʦʪʠʜʦʚ 

ʉ ï ʧʦʢʨʳʪʠʝ ʛʝʥʦʤʘ ʯʪʝʥʠʷʤʠ 166 

 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʚʳʯʠʩʣʝʥʠʷʭ 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ ʚʳʯʠʩʣʝʥʠʡ  12 ʦʢʪʷʙʨʷ 2012 ʛ. 16:32 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ 

ʚʳʯʠʩʣʝʥʠʡ 

12 ʦʢʪʷʙʨʷ 2012 ʛ. 16:39 

ʆʙʱʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʠʣʦʞʝʥʠʷ 

7 ʤʠʥʫʪ 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʣ: 

ʇʨʦʛʨʘʤʤʠʩʪ ʢʘʬʝʜʨʳ ʂʊ, ʅʀʋ ʀʊʄʆ, ʉ. ɺ. ʄʝʣʴʥʠʢʦʚ 

____________ 12 ʦʢʪʷʙʨʷ 2012 ʛʦʜʘ. 
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ʇʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ ˉ 6 

ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʎʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʀʩʩʣʝʜʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʚʤʝʩʪʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ, 

ʨʝʘʣʠʟʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤ ʩʙʦʨʢʠ ʢʚʘʟʠʢʦʥʪʠʛʦʚ,  ʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ ABySS ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʘʨʥʳʭ ʯʪʝʥʠʡ 

ʆʙʲʝʢʪ ʵʢʩʧʝʨʠʤʝʥʪʘ ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ, ʨʝʘʣʠʟʫʶʱʠʡ ʘʣʛʦʨʠʪʤ 

ʩʙʦʨʢʠ ʢʚʘʟʠʢʦʥʪʠʛʦʚ. ʇʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ 

ABySS 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

12 ʦʢʪʷʙʨʷ 2012 ʛ. 18:43 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

12 ʦʢʪʷʙʨʷ 2012 ʛ. 18:47 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʅʘʟʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ 

ʉʝʨʚʝʨ ʢʘʬʝʜʨʳ ʂʊ ʅʀʋ ʀʊʄʆ 

ʊʠʧ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʐʝʩʪʠʷʜʝʨʥʳʡ ʩʝʨʚʝʨ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ 

ʆʜʠʥ ʩʝʨʚʝʨ: 

ʘ) ʦʜʠʥ ʰʝʩʪʠʷʜʝʨʥʳʡ ʧʨʦʮʝʩʩʦʨ AMDÈ 

PhenomÈ II  X6 1090T ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 

3200 ʄɻʮ; 

ʙ) ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ï 16 ɻɹ (ʯʝʪʳʨʝ 

ʤʦʜʫʣʷ ʧʦ 4 ɻɹ ʩ ʯʘʩʪʦʪʦʡ 1333 ʄɻʮ); 

ʚ) 6 ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ ʦʙʲʝʤʦʤ 2 ʊɹ, ʩʢʦʨʦʩʪʴ 

ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ 7200 ʦʙ./ʤʠʥ. (ʜʠʩʢʠ 

ʦʙʲʝʜʠʥʝʥʳ ʚ RAID5). 

ʛ) ʩʢʦʨʦʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʯʪʝʥʠʷ/ʟʘʧʠʩʠ 
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ʥʘ ʞʝʩʪʢʠʡ ʜʠʩʢ: ʩʢʦʨʦʩʪʴ ʯʪʝʥʠʷ ï ʜʦ 600 

ʄɹ/c, ʩʢʦʨʦʩʪʴ ʟʘʧʠʩʠ ï ʦʪ ʜʦ 600 ʄɹ/ʩ. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʩʙʦʨʢʠ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭ NCBI: Experiment: SRR001665 

ʆʙʲʝʤ ʜʘʥʥʳʭ 4 ɻɹ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʳʭ ʇʘʨʥʳʝ ʯʪʝʥʠʷ ʙʘʢʪʝʨʠʠ Escherichia coli str. K-12 

substr. MG1655 ʩ ʜʣʠʥʦʡ ʯʪʝʥʠʷ 36 ʥʫʢʣʝʦʪʠʜʦʚ 

ʠ ʨʘʟʤʝʨʦʤ ʚʩʪʘʚʢʠ 200 ʥʫʢʣʝʦʪʠʜʦʚ 

ʇʨʦʠʟʚʝʜʝʥʳ ʩʝʢʚʝʥʘʪʦʨʦʤ Illumina Genome 

Analyzer. 

ʋʥʠʢʘʣʴʥʳʡ ʠʜʝʪʠʬʠʢʘʪʦʨ: 071112_SLXA-

EAS1_s_4  

L ï ʨʘʟʤʝʨ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʛʝʥʦʤʘ 

4.5 ʤʠʣʣʠʦʥʘ ʥʫʢʣʝʦʪʠʜʦʚ 

ʉ ï ʧʦʢʨʳʪʠʝ ʛʝʥʦʤʘ ʯʪʝʥʠʷʤʠ 166 

 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʚʳʯʠʩʣʝʥʠʷʭ 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ ʚʳʯʠʩʣʝʥʠʡ  12 ʦʢʪʷʙʨʷ 2012 ʛ. 18:43 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ 

ʚʳʯʠʩʣʝʥʠʡ 

12 ʦʢʪʷʙʨʷ 2012 ʛ. 18:47 

ʆʙʱʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʠʣʦʞʝʥʠʷ 

4 ʤʠʥʫʪʳ 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʣ: 

ʇʨʦʛʨʘʤʤʠʩʪ ʢʘʬʝʜʨʳ ʂʊ, ʅʀʋ ʀʊʄʆ, ʉ. ɺ. ʄʝʣʴʥʠʢʦʚ 

____________ 12 ʦʢʪʷʙʨʷ 2012 ʛʦʜʘ. 
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ʇʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ ˉ 7 

ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʎʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʀʩʩʣʝʜʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ABySS 

ʆʙʲʝʢʪ ʵʢʩʧʝʨʠʤʝʥʪʘ ʇʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ ABySS 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

13 ʦʢʪʷʙʨʷ  2012 ʛ. 16:55 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

13 ʦʢʪʷʙʨʷ  2012 ʛ. 16:59 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʅʘʟʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ 

ʉʝʨʚʝʨ ʢʘʬʝʜʨʳ ʂʊ ʅʀʋ ʀʊʄʆ 

ʊʠʧ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʐʝʩʪʠʷʜʝʨʥʳʡ ʩʝʨʚʝʨ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ 

ʆʜʠʥ ʩʝʨʚʝʨ: 

ʘ) ʦʜʠʥ ʰʝʩʪʠʷʜʝʨʥʳʡ ʧʨʦʮʝʩʩʦʨ AMDÈ 

PhenomÈ II  X6 1090T ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 

3200 ʄɻʮ; 

ʙ) ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ï 16 ɻɹ (ʯʝʪʳʨʝ 

ʤʦʜʫʣʷ ʧʦ 4 ɻɹ ʩ ʯʘʩʪʦʪʦʡ 1333 ʄɻʮ); 

ʚ) 6 ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ ʦʙʲʝʤʦʤ 2 ʊɹ, ʩʢʦʨʦʩʪʴ 

ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ 7200 ʦʙ./ʤʠʥ. (ʜʠʩʢʠ 

ʦʙʲʝʜʠʥʝʥʳ ʚ RAID5). 

ʛ) ʩʢʦʨʦʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʯʪʝʥʠʷ/ʟʘʧʠʩʠ 

ʥʘ ʞʝʩʪʢʠʡ ʜʠʩʢ: ʩʢʦʨʦʩʪʴ ʯʪʝʥʠʷ ï ʜʦ 600 

ʄɹ/c, ʩʢʦʨʦʩʪʴ ʟʘʧʠʩʠ ï ʦʪ ʜʦ 600 ʄɹ/ʩ. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʩʙʦʨʢʠ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭ NCBI: Experiment: SRR001665 
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ʆʙʲʝʤ ʜʘʥʥʳʭ 4 ɻɹ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʳʭ ʇʘʨʥʳʝ ʯʪʝʥʠʷ ʙʘʢʪʝʨʠʠ Escherichia coli str. K-12 

substr. MG1655 ʩ ʜʣʠʥʦʡ ʯʪʝʥʠʷ 36 ʥʫʢʣʝʦʪʠʜʦʚ 

ʠ ʨʘʟʤʝʨʦʤ ʚʩʪʘʚʢʠ 200 ʥʫʢʣʝʦʪʠʜʦʚ 

ʇʨʦʠʟʚʝʜʝʥʳ ʩʝʢʚʝʥʘʪʦʨʦʤ Illumina Genome 

Analyzer. 

ʋʥʠʢʘʣʴʥʳʡ ʠʜʝʪʠʬʠʢʘʪʦʨ: 071112_SLXA-

EAS1_s_4  

L ï ʨʘʟʤʝʨ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʛʝʥʦʤʘ 

4.5 ʤʠʣʣʠʦʥʘ ʥʫʢʣʝʦʪʠʜʦʚ 

ʉ ï ʧʦʢʨʳʪʠʝ ʛʝʥʦʤʘ ʯʪʝʥʠʷʤʠ 166 

 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʚʳʯʠʩʣʝʥʠʷʭ 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ ʚʳʯʠʩʣʝʥʠʡ  13 ʦʢʪʷʙʨʷ  2012 ʛ. 16:55 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ 

ʚʳʯʠʩʣʝʥʠʡ 

13 ʦʢʪʷʙʨʷ  2012 ʛ. 16:59 

ʆʙʱʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʠʣʦʞʝʥʠʷ 

4 ʤʠʥʫʪʳ 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʣ: 

ʇʨʦʛʨʘʤʤʠʩʪ ʢʘʬʝʜʨʳ ʂʊ, ʅʀʋ ʀʊʄʆ, ʉ. ɺ. ʄʝʣʴʥʠʢʦʚ 

____________ 13 ʦʢʪʷʙʨʷ 2012 ʛʦʜʘ. 
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ʇʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ ˉ 8 

ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʎʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʀʩʩʣʝʜʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʚʤʝʩʪʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ, 

ʨʝʘʣʠʟʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤ ʩʙʦʨʢʠ ʢʚʘʟʠʢʦʥʪʠʛʦʚ, ʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ ABySS 

ʆʙʲʝʢʪ ʵʢʩʧʝʨʠʤʝʥʪʘ ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ, ʨʝʘʣʠʟʫʶʱʠʡ ʘʣʛʦʨʠʪʤ 

ʩʙʦʨʢʠ ʢʚʘʟʠʢʦʥʪʠʛʦʚ. ʇʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ 

ABySS 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

12 ʦʢʪʷʙʨʷ  2012 ʛ. 22:04 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

12 ʦʢʪʷʙʨʷ  2012 ʛ. 23:55 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʅʘʟʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ 

ʉʝʨʚʝʨ ʢʘʬʝʜʨʳ ʂʊ ʅʀʋ ʀʊʄʆ 

ʊʠʧ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʐʝʩʪʠʷʜʝʨʥʳʡ ʩʝʨʚʝʨ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ 

ʆʜʠʥ ʩʝʨʚʝʨ: 

ʘ) ʦʜʠʥ ʰʝʩʪʠʷʜʝʨʥʳʡ ʧʨʦʮʝʩʩʦʨ AMDÈ 

PhenomÈ II  X6 1090T ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 

3200 ʄɻʮ; 

ʙ) ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ï 16 ɻɹ (ʯʝʪʳʨʝ 

ʤʦʜʫʣʷ ʧʦ 4 ɻɹ ʩ ʯʘʩʪʦʪʦʡ 1333 ʄɻʮ); 

ʚ) 6 ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ ʦʙʲʝʤʦʤ 2 ʊɹ, ʩʢʦʨʦʩʪʴ 

ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ 7200 ʦʙ./ʤʠʥ. (ʜʠʩʢʠ 

ʦʙʲʝʜʠʥʝʥʳ ʚ RAID5). 

ʛ) ʩʢʦʨʦʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʯʪʝʥʠʷ/ʟʘʧʠʩʠ 

ʥʘ ʞʝʩʪʢʠʡ ʜʠʩʢ: ʩʢʦʨʦʩʪʴ ʯʪʝʥʠʷ ï ʜʦ 600 
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ʄɹ/c, ʩʢʦʨʦʩʪʴ ʟʘʧʠʩʠ ï ʦʪ ʜʦ 600 ʄɹ/ʩ. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʩʙʦʨʢʠ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭ NCBI: Experiment: SRR094875 

ʆʙʲʝʤ ʜʘʥʥʳʭ 15 ɻɹ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʳʭ ʇʘʨʥʳʝ ʯʪʝʥʠʷ ʤʫʰʢʠ Drosophila melanogaster ʩ 

ʜʣʠʥʦʡ ʯʪʝʥʠʷ 146 ʥʫʢʣʝʦʪʠʜʦʚ ʠ ʨʘʟʤʝʨʦʤ 

ʚʩʪʘʚʢʠ 200 ʥʫʢʣʝʦʪʠʜʦʚ.  

ʇʨʦʠʟʚʝʜʝʥʳ ʩʝʢʚʝʥʘʪʦʨʦʤ Illumina Genome 

Analyzer. 

ʋʥʠʢʘʣʴʥʳʡ ʠʜʝʪʠʬʠʢʘʪʦʨ: HWI-

EAS66_0016_FC62L6H 

L ï ʨʘʟʤʝʨ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʛʝʥʦʤʘ 

137 ʤʠʣʣʠʦʥʦʚ ʥʫʢʣʝʦʪʠʜʦʚ 

ʉ ï ʧʦʢʨʳʪʠʝ ʛʝʥʦʤʘ ʯʪʝʥʠʷʤʠ 39  

 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʚʳʯʠʩʣʝʥʠʷʭ 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ ʚʳʯʠʩʣʝʥʠʡ  12 ʦʢʪʷʙʨʷ  2012 ʛ. 22:04 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ 

ʚʳʯʠʩʣʝʥʠʡ 

12 ʦʢʪʷʙʨʷ  2012 ʛ. 23:55 

ʆʙʱʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʠʣʦʞʝʥʠʷ 

1 ʯʘʩ 50 ʤʠʥʫʪ 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʣ: 

ʇʨʦʛʨʘʤʤʠʩʪ ʢʘʬʝʜʨʳ ʂʊ, ʅʀʋ ʀʊʄʆ, ʉ. ɺ. ʄʝʣʴʥʠʢʦʚ 

____________ 12 ʦʢʪʷʙʨʷ 2012 ʛʦʜʘ. 
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ʇʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ ˉ 9 

ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʎʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʀʩʩʣʝʜʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʚʤʝʩʪʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ, 

ʨʝʘʣʠʟʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤ ʩʙʦʨʢʠ ʢʚʘʟʠʢʦʥʪʠʛʦʚ, ʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ ABySS ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʘʨʥʳʭ ʯʪʝʥʠʡ 

ʆʙʲʝʢʪ ʵʢʩʧʝʨʠʤʝʥʪʘ ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ, ʨʝʘʣʠʟʫʶʱʠʡ ʘʣʛʦʨʠʪʤ 

ʩʙʦʨʢʠ ʢʚʘʟʠʢʦʥʪʠʛʦʚ. ʇʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ 

ABySS 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

12 ʦʢʪʷʙʨʷ 2012 ʛ. 18:43 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

12 ʦʢʪʷʙʨʷ 2012 ʛ. 18:47 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʅʘʟʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ 

ʉʝʨʚʝʨ ʢʘʬʝʜʨʳ ʂʊ ʅʀʋ ʀʊʄʆ 

ʊʠʧ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʐʝʩʪʠʷʜʝʨʥʳʡ ʩʝʨʚʝʨ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ 

ʆʜʠʥ ʩʝʨʚʝʨ: 

ʘ) ʦʜʠʥ ʰʝʩʪʠʷʜʝʨʥʳʡ ʧʨʦʮʝʩʩʦʨ AMDÈ 

PhenomÈ II  X6 1090T ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 

3200 ʄɻʮ; 

ʙ) ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ï 16 ɻɹ (ʯʝʪʳʨʝ 

ʤʦʜʫʣʷ ʧʦ 4 ɻɹ ʩ ʯʘʩʪʦʪʦʡ 1333 ʄɻʮ); 

ʚ) 6 ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ ʦʙʲʝʤʦʤ 2 ʊɹ, ʩʢʦʨʦʩʪʴ 

ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ 7200 ʦʙ./ʤʠʥ. (ʜʠʩʢʠ 

ʦʙʲʝʜʠʥʝʥʳ ʚ RAID5). 

ʛ) ʩʢʦʨʦʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʯʪʝʥʠʷ/ʟʘʧʠʩʠ 
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ʥʘ ʞʝʩʪʢʠʡ ʜʠʩʢ: ʩʢʦʨʦʩʪʴ ʯʪʝʥʠʷ ï ʜʦ 600 

ʄɹ/c, ʩʢʦʨʦʩʪʴ ʟʘʧʠʩʠ ï ʦʪ ʜʦ 600 ʄɹ/ʩ. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʩʙʦʨʢʠ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭ NCBI: Experiment: SRR094875 

ʆʙʲʝʤ ʜʘʥʥʳʭ 15 ɻɹ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʳʭ ʇʘʨʥʳʝ ʯʪʝʥʠʷ ʤʫʰʢʠ Drosophila melanogaster ʩ 

ʜʣʠʥʦʡ ʯʪʝʥʠʷ 146 ʥʫʢʣʝʦʪʠʜʦʚ ʠ ʨʘʟʤʝʨʦʤ 

ʚʩʪʘʚʢʠ 200 ʥʫʢʣʝʦʪʠʜʦʚ.  

ʇʨʦʠʟʚʝʜʝʥʳ ʩʝʢʚʝʥʘʪʦʨʦʤ Illumina Genome 

Analyzer. 

ʋʥʠʢʘʣʴʥʳʡ ʠʜʝʪʠʬʠʢʘʪʦʨ: HWI-

EAS66_0016_FC62L6H 

L ï ʨʘʟʤʝʨ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʛʝʥʦʤʘ 

137 ʤʠʣʣʠʦʥʦʚ ʥʫʢʣʝʦʪʠʜʦʚ 

ʉ ï ʧʦʢʨʳʪʠʝ ʛʝʥʦʤʘ ʯʪʝʥʠʷʤʠ 39  

 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʚʳʯʠʩʣʝʥʠʷʭ 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ ʚʳʯʠʩʣʝʥʠʡ  12 ʦʢʪʷʙʨʷ 2012 ʛ. 18:43 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ 

ʚʳʯʠʩʣʝʥʠʡ 

12 ʦʢʪʷʙʨʷ 2012 ʛ. 18:47 

ʆʙʱʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʠʣʦʞʝʥʠʷ 

4 ʤʠʥʫʪʳ 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʣ: 

ʇʨʦʛʨʘʤʤʠʩʪ ʢʘʬʝʜʨʳ ʂʊ, ʅʀʋ ʀʊʄʆ, ʉ. ɺ. ʄʝʣʴʥʠʢʦʚ 

____________ 12 ʦʢʪʷʙʨʷ 2012 ʛʦʜʘ. 
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ʇʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ ˉ 10 

ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʎʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʀʩʩʣʝʜʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ABySS 

ʆʙʲʝʢʪ ʵʢʩʧʝʨʠʤʝʥʪʘ ʇʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ ABySS 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

15 ʦʢʪʷʙʨʷ  2012 ʛ. 14:24 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

15 ʦʢʪʷʙʨʷ  2012 ʛ. 16:05 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʅʘʟʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ 

ʉʝʨʚʝʨ ʢʘʬʝʜʨʳ ʂʊ ʅʀʋ ʀʊʄʆ 

ʊʠʧ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʐʝʩʪʠʷʜʝʨʥʳʡ ʩʝʨʚʝʨ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ 

ʆʜʠʥ ʩʝʨʚʝʨ: 

ʘ) ʦʜʠʥ ʰʝʩʪʠʷʜʝʨʥʳʡ ʧʨʦʮʝʩʩʦʨ AMDÈ 

PhenomÈ II  X6 1090T ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 

3200 ʄɻʮ; 

ʙ) ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ï 16 ɻɹ (ʯʝʪʳʨʝ 

ʤʦʜʫʣʷ ʧʦ 4 ɻɹ ʩ ʯʘʩʪʦʪʦʡ 1333 ʄɻʮ); 

ʚ) 6 ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ ʦʙʲʝʤʦʤ 2 ʊɹ, ʩʢʦʨʦʩʪʴ 

ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ 7200 ʦʙ./ʤʠʥ. (ʜʠʩʢʠ 

ʦʙʲʝʜʠʥʝʥʳ ʚ RAID5). 

ʛ) ʩʢʦʨʦʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʯʪʝʥʠʷ/ʟʘʧʠʩʠ 

ʥʘ ʞʝʩʪʢʠʡ ʜʠʩʢ: ʩʢʦʨʦʩʪʴ ʯʪʝʥʠʷ ï ʜʦ 600 

ʄɹ/c, ʩʢʦʨʦʩʪʴ ʟʘʧʠʩʠ ï ʦʪ ʜʦ 600 ʄɹ/ʩ. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʩʙʦʨʢʠ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭ NCBI: Experiment: SRR094875 
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ʆʙʲʝʤ ʜʘʥʥʳʭ 15 ɻɹ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʳʭ ʇʘʨʥʳʝ ʯʪʝʥʠʷ ʤʫʰʢʠ Drosophila melanogaster ʩ 

ʜʣʠʥʦʡ ʯʪʝʥʠʷ 146 ʥʫʢʣʝʦʪʠʜʦʚ ʠ ʨʘʟʤʝʨʦʤ 

ʚʩʪʘʚʢʠ 200 ʥʫʢʣʝʦʪʠʜʦʚ.  

ʇʨʦʠʟʚʝʜʝʥʳ ʩʝʢʚʝʥʘʪʦʨʦʤ Illumina Genome 

Analyzer. 

ʋʥʠʢʘʣʴʥʳʡ ʠʜʝʪʠʬʠʢʘʪʦʨ: HWI-

EAS66_0016_FC62L6H 

L ï ʨʘʟʤʝʨ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʛʝʥʦʤʘ 

137 ʤʠʣʣʠʦʥʦʚ ʥʫʢʣʝʦʪʠʜʦʚ 

ʉ ï ʧʦʢʨʳʪʠʝ ʛʝʥʦʤʘ ʯʪʝʥʠʷʤʠ 39  

 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʚʳʯʠʩʣʝʥʠʷʭ 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ ʚʳʯʠʩʣʝʥʠʡ  15 ʦʢʪʷʙʨʷ  2012 ʛ. 14:24 

ɼʘʪʘ ʠ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ 

ʚʳʯʠʩʣʝʥʠʡ 

15 ʦʢʪʷʙʨʷ  2012 ʛ. 16:05 

ʆʙʱʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʠʣʦʞʝʥʠʷ 

1 ʯʘʩ 40 ʤʠʥʫʪ 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʣ: 

ʇʨʦʛʨʘʤʤʠʩʪ ʢʘʬʝʜʨʳ ʂʊ, ʅʀʋ ʀʊʄʆ, ʉ. ɺ. ʄʝʣʴʥʠʢʦʚ 

____________ 15 ʦʢʪʷʙʨʷ 2012 ʛʦʜʘ. 
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ʇʈʀʃʆɾɽʅʀɽ ɹ 

ʉɺʀɼɽʊɽʃʔʉʊɺʆ ʆ ʈɽɻʀʉʊʈɸʎʀʀ ʇʈʆɻʈɸʄʄʓ ɼʃʗ ʕɺʄ 
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ʇʈʀʃʆɾɽʅʀɽ ɺ 

ʇʆɼɻʆʊʆɺʂɸ ʉʊɸʊʔʀ ʂ ʇʋɹʃʀʂɸʎʀʀ ɺ ɾʋʈʅɸʃɽ ʀɿ ʇɽʈɽʏʅʗ ɺɸʂ 
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ʋɼʂ 004.021  

ʄɽʊʆɼ ʉɹʆʈʂʀ ʂʆʅʊʀɻʆɺ ɻɽʅʆʄʅʓʍ ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊɽʁ 

 ʅɸ ʆʉʅʆɺɽ ʉʆɺʄɽʉʊʅʆɻʆ ʇʈʀʄɽʅɽʅʀʗ ɻʈɸʌʆɺ ɼɽ ɹʈʖʀʅɸ  

ʀ ɻʈɸʌʆɺ ʇɽʈɽʂʈʓʊʀʁ 

ɸ.ɺ. ɸʣʝʢʩʘʥʜʨʦʚ, ʉ.ɺ. ʂʘʟʘʢʦʚ, ʉ.ɺ. ʄʝʣʴʥʠʢʦʚ, ɸ.ɸ. ʉʝʨʛʫʰʠʯʝʚ, ʌ.ʅ. ʎʘʨʝʚ 

 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜ ʩʙʦʨʢʠ ʢʦʥʪʠʛʦʚ ʛʝʥʦʤʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʨʘʟʙʠʝʥʠʝ 

ʧʨʦʮʝʩʩʘ ʩʙʦʨʢʠ ʢʦʥʪʠʛʦʚ ʥʘ ʜʚʘ ʵʪʘʧʘ ï ʩʙʦʨʢʘ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʠʟ ʯʪʝʥʠʡ ʠ ʩʙʦʨʢʘ ʢʦʥʪʠʛʦʚ ʠʟ ʢʚʘʟʠʢʦʥʪʠʛʦʚ. ʅʘ 

ʧʝʨʚʦʤ ʠʟ ʵʪʘʧʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʨʘʬ ʜʝ ɹʨʶʠʥʘ, ʥʘ ʚʪʦʨʦʤ ï ʛʨʘʬ ʧʝʨʝʢʨʳʪʠʡ. ʆʧʠʩʳʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʥʘ ʯʪʝʥʠʷʭ ʛʝʥʦʤʘ ʨʳʙʳ Maylandia zebra, ʨʘʟʤʝʨ ʛʝʥʦʤʘ 

ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ ʤʠʣʣʠʘʨʜ ʥʫʢʣʝʦʪʠʜʦʚ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ 

ʝʛʦ ʨʘʙʦʪʳ ʪʨʝʙʫʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʤʝʥʴʰʝ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ ʩʙʦʨʢʠ ʛʝʥʦʤʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʙʦʨʢʘ ʛʝʥʦʤʘ, ʢʦʥʪʠʛʠ, ʛʨʘʬ ʜʝ ɹʨʶʠʥʘ, ʛʨʘʬ ʧʝʨʝʢʨʳʪʠʡ. 

 

ɺʚʝʜʝʥʠʝ 

 

ʄʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʟʘʜʘʯʠ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʳ ʪʨʝʙʫʶʪ ʟʥʘʥʠʷ ʛʝʥʦʤʦʚ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ 

ʩʦʩʪʦʷʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʤʦʣʝʢʫʣ ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (ɼʅʂ). ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʝʰʝʚʦʤ ʠ ʙʳʩʪʨʦʤ ʤʝʪʦʜʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʢʣʝʦʪʠʜʦʚ ʚ 

ʦʙʨʘʟʮʝ ɼʅʂ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʯʪʝʥʠʷ ɼʅʂ ʥʝ ʧʦʟʚʦʣʷʶʪ ʩʯʠʪʘʪʴ ʟʘ ʦʜʠʥ ʨʘʟ ʚʩʶ ʤʦʣʝʢʫʣʫ ɼʅʂ. 

ɺʤʝʩʪʦ ʵʪʦʛʦ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʯʠʪʘʪʴ ʬʨʘʛʤʝʥʪʳ ʛʝʥʦʤʘ ʥʝʙʦʣʴʰʦʡ ʜʣʠʥʳ. ɼʣʠʥʘ ʬʨʘʛʤʝʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʦʡ, ʦʥʘ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ï ʦʪ ʥʝʝ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʩʪʦʠʤʦʩʪʴ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʠ ʚʨʝʤʷ, 

ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʯʪʝʥʠʝ ʦʜʥʦʛʦ ʬʨʘʛʤʝʥʪʘ: ʯʝʤ ʙʦʣʴʰʝ ʜʣʠʥʘ ʩʯʠʪʳʚʘʝʤʦʛʦ ʬʨʘʛʤʝʥʪʘ, ʪʝʤ ʚʳʰʝ ʩʪʦʠʤʦʩʪʴ ʯʪʝʥʠʷ ʠ 

ʪʝʤ ʜʦʣʴʰʝ ʵʪʦ ʯʪʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʩʣʝʜʫʶʱʠʡ ʜʝʰʝʚʳʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʧʦʜʭʦʜ: 

ʩʥʘʯʘʣʘ ʚʳʜʝʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʛʝʥʦʤʝ ʬʨʘʛʤʝʥʪ ʜʣʠʥʦʡ ʦʢʦʣʦ 500 ʥʫʢʣʝʦʪʠʜʦʚ, ʘ ʟʘʪʝʤ ʩʯʠʪʳʚʘʶʪʩʷ 

ʝʛʦ ʧʨʝʬʠʢʩ ʠ ʩʫʬʬʠʢʩ (ʜʣʠʥʦʡ ʧʦʨʷʜʢʘ 80ï120 ʥʫʢʣʝʦʪʠʜʦʚ ʢʘʞʜʳʡ). ʕʪʠ ʧʨʝʬʠʢʩ ʠ ʩʫʬʬʠʢʩ ʥʘʟʳʚʘʶʪʩʷ ʧʘʨʥʳʤʠ 

ʯʪʝʥʠʷʤʠ. ʆʧʠʩʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ ʪʘʢʦʝ ʯʠʩʣʦ ʨʘʟ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʧʦʢʨʳʪʠʝ ʛʝʥʦʤʘ 

ʯʪʝʥʠʷʤʠ. ʋʢʘʟʘʥʥʳʤ ʦʙʨʘʟʦʤ ʨʘʙʦʪʘʶʪ, ʥʘʧʨʠʤʝʨ, ʩʝʢʚʝʥʘʪʦʨʳ ʢʦʤʧʘʥʠʠ Illumina [1]. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʧʨʝʬʠʢʩ ʠ ʩʫʬʬʠʢʩ ʯʠʪʘʶʪʩʷ ʩ ʨʘʟʥʳʭ ʥʠʪʝʡ ɼʅʂ: ʦʜʠʥ ï ʩ ʧʨʷʤʦʡ, ʜʨʫʛʦʡ ï ʩ 

ʦʙʨʘʪʥʦ-ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʡ, ʧʨʠʯʝʤ ʥʝʠʟʚʝʩʪʥʦ, ʢʘʢʦʡ ʦʪʢʫʜʘ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʫʜʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʛʝʥʦʤ ʠ ʯʪʝʥʠʷ, 

ʜʦʧʦʣʥʝʥʥʳʝ ʩʚʦʠʤʠ ʦʙʨʘʪʥʦ-ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʤʠ ʢʦʧʠʷʤʠ. 

ɿʘʜʘʯʝʡ ʩʙʦʨʢʠ ʛʝʥʦʤʘ ʷʚʣʷʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ɼʅʂ (ʝʝ ʜʣʠʥʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ ʤʠʣʣʠʦʥʦʚ 

ʜʦ ʤʠʣʣʠʘʨʜʦʚ ʥʫʢʣʝʦʪʠʜʦʚ ʫ ʨʘʟʥʳʭ ʞʠʚʳʭ ʩʫʱʝʩʪʚ) ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʜʝʣʠʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1. ʀʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ ʚ ʜʘʥʥʳʭ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ. 

2. ʉʙʦʨʢʘ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ï ʬʨʘʛʤʝʥʪʦʚ, ʧʨʝʬʠʢʩʳ ʠ ʩʫʬʬʠʢʩʳ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ ʵʪʘʧʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ. 

3. ʉʙʦʨʢʘ ʢʦʥʪʠʛʦʚ ð ʤʘʢʩʠʤʘʣʴʥʳʭ ʥʝʧʨʝʨʳʚʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʥʫʢʣʝʦʪʠʜʦʚ, ʢʦʪʦʨʳʝ ʫʜʘʣʦʩʴ 

ʚʦʩʩʪʘʥʦʚʠʪʴ. 

4. ʇʦʩʪʨʦʝʥʠʝ ʩʢʵʬʬʦʣʜʦʚ ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʢʦʥʪʠʛʦʚ, ʨʘʟʜʝʣʝʥʥʳʭ ʧʨʦʤʝʞʫʪʢʘʤʠ, ʜʣʷ ʜʣʠʥ ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʳ 

ʚʝʨʭʥʠʝ ʠ ʥʠʞʥʠʝ ʦʮʝʥʢʠ. 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʩʙʦʨʢʝ ʛʝʥʦʤʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ ʛʨʘʬ ʜʝ ɹʨʶʠʥʘ 

[2]. ʅʘ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʩʥʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʩʙʦʨʢʠ ʛʝʥʦʤʘ: Velvet [3], ALLPATHS [4], 

ABySS [5], SOAPdenovo [6], EULER [7]. 

ʆʜʥʠʤ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ, ʢʦʪʦʨʳʤ ʦʙʣʘʜʘʶʪ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʡ ʦʙʲʝʤ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʥʝʦʙʭʦʜʠʤʳʡ ʠʤ ʜʣʷ ʩʙʦʨʢʠ ʛʝʥʦʤʘ ʨʘʟʤʝʨʦʤ ʚ ʤʠʣʣʠʘʨʜ ʥʫʢʣʝʦʪʠʜʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

SOAPdenovo ʥʝʦʙʭʦʜʠʤʦ ʧʦʨʷʜʢʘ 140 ɻɹ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʘ ABySS ï 21 ʢʦʤʧʴʶʪʝʨ ʩ 16 ɻɹ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ 

ʢʘʞʜʳʡ (ʚʩʝʛʦ ï 336 ɻɹ). ʊʘʢʠʝ ʟʘʪʨʘʪʳ ʧʘʤʷʪʠ ʦʙʫʩʣʦʚʣʝʥʳ ʥʘʣʠʯʠʝʤ ʦʰʠʙʦʢ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʘʟʤʝʨʘ ʛʨʘʬʘ ʜʝ ɹʨʶʠʥʘ, ʘ ʪʘʢʞʝ ʥʝʦʧʪʠʤʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʭʨʘʥʝʥʠʷ ʵʪʦʛʦ ʛʨʘʬʘ.  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʩʙʦʨʢʠ ʢʦʥʪʠʛʦʚ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, 

ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʤʝʥʴʰʠʡ ʦʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ. ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ 

ʘʣʛʦʨʠʪʤʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʙʦʨ ʧʘʨʥʳʭ ʯʪʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʩʝʢʚʝʥʘʪʦʨʝ, ʘ ʚʳʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ï ʥʘʙʦʨ 

ʢʦʥʪʠʛʦʚ. 

ɼʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ ʚ ʜʘʥʥʳʭ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʣʛʦʨʠʪʤ, ʦʧʠʩʘʥʥʳʡ ʚ 

ʨʘʙʦʪʝ [8]. ʄʝʪʦʜ ʩʙʦʨʢʠ ʢʦʥʪʠʛʦʚ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʝʪʦʜʝ, ʧʨʝʜʣʦʞʝʥʥʦʤ ʚ ʨʘʙʦʪʝ [9], ʜʣʷ ʩʙʦʨʢʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʛʝʥʦʤʦʚ ʨʘʟʤʝʨʦʤ ʚ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʦʥʦʚ ʥʫʢʣʝʦʪʠʜʦʚ. ʆʪʣʠʯʠʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʝʪʦʜʘ ʦʪ ʠʟʚʝʩʪʥʦʛʦ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦ ʧʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʨʘʩʩʯʠʪʘʥ ʥʘ ʩʙʦʨʢʫ ʛʝʥʦʤʦʚ ʚ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʘʨʜʦʚ ʥʫʢʣʝʦʪʠʜʦʚ. ʇʦʩʪʨʦʝʥʠʝ ʩʢʵʬʬʦʣʜʦʚ 

ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ. 
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ɸʨʭʠʪʝʢʪʫʨʘ ʤʝʪʦʜʘ ʩʙʦʨʢʠ ʢʦʥʪʠʛʦʚ 

 

ʉʙʦʨʢʘ ʢʦʥʪʠʛʦʚ ʚ ʧʨʝʜʣʘʛʘʝʤʦʤ ʤʝʪʦʜʝ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ: 

1. ʉʙʦʨʢʘ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʠʟ ʯʪʝʥʠʡ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

2. ʉʙʦʨʢʘ ʢʦʥʪʠʛʦʚ ʠʟ ʢʚʘʟʠʢʦʥʪʠʛʦʚ. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʘʬʘ ʧʝʨʝʢʨʳʪʠʡ ʠ ʤʝʪʦʜʘ Overlap-Layout-

Consensus [10]. 

ʉʙʦʨʢʘ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʠʟ ʯʪʝʥʠʡ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʩʙʦʨʢʠ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʘ ʜʝ ɹʨʶʠʥʘ, ʚ ʢʦʪʦʨʦʤ ʤʥʦʞʝʩʪʚʦ ʨʝʙʝʨ ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ çʥʘʜʝʞʥʳʭè (k+1)-ʤʝʨʦʚ ï ʪʝʭ, ʢʦʪʦʨʳʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʯʪʝʥʠʷʭ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʨʘʟ, ʥʝ ʤʝʥʴʰʝʝ ʥʝʢʦʪʦʨʦʛʦ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʭ 

ʤʦʞʥʦ ʙʳʣʦ ʩ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʩʯʠʪʘʪʴ ʚʭʦʜʷʱʠʤʠ ʚ ʛʝʥʦʤ. ʈʘʩʩʤʦʪʨʠʤ ʨʘʙʦʪʫ ʘʣʛʦʨʠʪʤʘ ʥʘ ʧʨʠʤʝʨʝ 

10 ʧʘʨ ʯʪʝʥʠʡ ʛʝʥʦʤʘ ʠʟ 25 ʩʠʤʚʦʣʦʚ (ʨʠʩ. 1).  

 

 
 

ʈʠʩ. 1. ɻʝʥʦʤ ʠ ʝʛʦ ʧʘʨʥʳʝ ʯʪʝʥʠʷ 

 

ɽʩʣʠ ʚʟʷʪʴ ʧʦʨʦʛ ʯʘʩʪʦʪʳ ʜʣʷ ʚʭʦʞʜʝʥʠʷ ʚ ʛʨʘʬ ʨʘʚʥʳʤ ʝʜʠʥʠʮʝ, ʘ k=3, ʪʦ ʧʦʣʫʯʠʪʩʷ ʛʨʘʬ ʜʝ ɹʨʶʠʥʘ, 

ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ ʨʠʩ. 2 (ʜʣʷ ʧʨʦʩʪʦʪʳ ʦʙʨʘʪʥʦ-ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʝ ʨʝʙʨʘ ʥʘ ʨʠʩʫʥʢʘʭ ʥʝ ʧʦʢʘʟʘʥʳ). 

 

 
 

ʈʠʩ. 2. ɻʨʘʬ ʜʝ ɹʨʶʠʥʘ ʧʨʠ k=3 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʩʚʦʡʩʪʚ ʛʨʘʬʘ ʜʝ ɹʨʶʠʥʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʥʝʤ ʧʫʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʛʝʥʦʤʫ, ʧʨʠ 

ʫʩʣʦʚʠʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʧʦʢʨʳʪʠʷ ʯʪʝʥʠʷʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʦʟʥʘʯʘʝʪ ʥʘʣʠʯʠʝ ʧʫʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʬʨʘʛʤʝʥʪʦʚ, ʠʟ 

ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʘʨʥʳʝ ʯʪʝʥʠʷ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʩʙʦʨʢʠ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʦʩʥʦʚʘʥ ʥʘ ʧʦʠʩʢʝ ʪʘʢʠʭ ʧʫʪʝʡ.  

ʀʟ ʚʩʝʭ ʧʫʪʝʡ, ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʢʦʪʦʨʳʭ ʩʦʚʧʘʜʘʶʪ ʩ ʧʘʨʦʡ ʯʪʝʥʠʡ, ʚʳʟʳʚʘʶʪ ʠʥʪʝʨʝʩ ʪʦʣʴʢʦ ʪʝ, ʢʦʪʦʨʳʝ 

ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʘʧʨʠʦʨʥʳʝ ʛʨʘʥʠʮʳ ʜʣʠʥ ʬʨʘʛʤʝʥʪʦʚ, ʧʦʵʪʦʤʫ ʩʣʠʰʢʦʤ ʢʦʨʦʪʢʠʝ ʠ ʩʣʠʰʢʦʤ ʜʣʠʥʥʳʝ ʧʫʪʠ ʤʦʞʥʦ 

ʦʪʙʨʦʩʠʪʴ. ʆʩʪʘʚʰʠʝʩʷ ʧʫʪʠ ï çʭʦʨʦʰʠʝè ʢʘʥʜʠʜʘʪʳ ʥʘ ʨʦʣʴ ʧʫʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʬʨʘʛʤʝʥʪʫ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

ɽʩʣʠ ʪʘʢʦʡ ʧʫʪʴ (ʨʠʩ. 3) ï ʝʜʠʥʩʪʚʝʥʥʳʡ, ʪʦ ʤʦʞʥʦ ʩ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʨʝʘʣʴʥʦʡ ʧʦʜʩʪʨʦʢʝ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʵʪʦʪ ʬʨʘʛʤʝʥʪ ʩʯʠʪʘʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʤ, ʘ ʥʘʡʜʝʥʥʳʡ 

ʧʫʪʴ ʚʳʚʦʜʠʪʩʷ ʢʘʢ ʢʚʘʟʠʢʦʥʪʠʛ.  

 
 

ʈʠʩ. 3. ʇʫʪʴ ʚ ʛʨʘʬʝ ʜʝ ɹʨʶʠʥʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʘʨʝ ʯʪʝʥʠʡ ʥʦʤʝʨ 3 
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ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʧʘʨʝ ʯʪʝʥʠʡ ʚ ʛʨʘʬʝ ʜʝ ɹʨʶʠʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʧʫʪʝʡ (ʨʠʩ. 4), ʪʦ ʠʟ ʪʘʢʦʡ ʧʘʨʳ ʯʪʝʥʠʡ 

ʢʚʘʟʠʢʦʥʪʠʛ ʥʝ ʛʝʥʝʨʠʨʫʝʪʩʷ. 

 

 
 

ʈʠʩ. 4. ʇʫʪʠ ʚ ʛʨʘʬʝ ʜʝ ɹʨʶʠʥʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʘʨʝ ʯʪʝʥʠʡ ʥʦʤʝʨ 8 

 

ʇʨʠʚʝʜʝʤ ʬʦʨʤʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ. ʇʫʩʪʴ ʧʫʪʴ p1 ʜʣʠʥʳ l1 ʚʝʜʝʪ ʠʟ ʚʝʨʰʠʥʳ v1 ʚ ʚʝʨʰʠʥʫ v2, ʘ ʧʫʪʴ p2 

ʜʣʠʥʳ l2 ʚʝʜʝʪ ʠʟ ʚʝʨʰʠʥʳ v2 ʚ ʚʝʨʰʠʥʫ v3. ɹʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʢʦʥʢʘʪʝʥʘʮʠʶ ʵʪʠʭ ʧʫʪʝʡ, ʪ.ʝ.  ʧʫʪʴ ʜʣʠʥʳ  l1 + l 2, 

ʩʦʝʜʠʥʷʶʱʠʡ ʚʝʨʰʠʥʳ v1 ʠ v3, ʧʨʦʭʦʜʷʱʠʡ ʩʥʘʯʘʣʘ ʧʦ ʧʫʪʠ p1, ʘ ʟʘʪʝʤ ð ʧʦ p2, ʢʘʢ p1Āp2. ʈʘʩʩʤʦʪʨʠʤ ʤʥʦʞʝʩʪʚʘ 

ʧʫʪʝʡ P1 ʠ P2. 

ʉ ʧʦʤʦʱʴʶ P1ĀP2 ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʚʩʝ ʧʫʪʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʢʦʥʢʘʪʝʥʘʮʠʝʡ ʧʫʪʝʡ p1 ʠ p2 ʠʟ P1 ʠ P2 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪ.ʝ. . ɿʘʤʝʪʠʤ, ʯʪʦ ʢʦʥʢʘʪʝʥʠʨʦʚʘʪʴ ʤʦʞʥʦ ʪʦʣʴʢʦ ʪʝ ʧʘʨʳ ʧʫʪʝʡ p1 ʠ p2, ʫ 

ʢʦʪʦʨʳʭ ʧʦʩʣʝʜʥʷʷ ʚʝʨʰʠʥʘ p1 ʩʦʚʧʘʜʘʝʪ ʩ ʧʝʨʚʦʡ ʚʝʨʰʠʥʦʡ p2. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ P1 ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʧʫʪʠ v1Ÿv2, ʘ 

ʤʥʦʞʝʩʪʚʦ P2 ʩʦʩʪʦʠʪ ʠʟ ʧʫʪʝʡ v2Ÿv3 ʠ v4Ÿv5, ʪʦ ʤʥʦʞʝʩʪʚʦ P1ĀP2 ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʦʜʥʦʛʦ ʧʫʪʠ v1Ÿv3. 

ɿʘʜʘʯʘ, ʨʝʰʘʝʤʘʷ ʘʣʛʦʨʠʪʤʦʤ, ʩʦʩʪʦʠʪ ʚ ʧʦʠʩʢʝ ʚʩʝʭ ʧʫʪʝʡ, ʩʦʝʜʠʥʷʶʱʠʭ ʜʚʝ ʟʘʜʘʥʥʳʝ ʚʝʨʰʠʥʳ v1 ʠ v2, ʜʣʠʥʳ 

ʢʦʪʦʨʳʭ ʣʝʞʘʪ ʚ ʧʨʦʤʝʞʫʪʢʝ [lmin;lmax]. ɹʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʧʫʪʝʡ ʠʟ v1 ʚ v2 ʜʣʠʥʳ l ʢʘʢ P
l
, ʪʦʛʜʘ ʠʩʢʦʤʦʝ 

ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʧʫʪʝʡ ʠʟ v1 ʚ v2 ʙʫʜʝʪ ʧʦʣʫʯʘʪʴʩʷ ʦʙʲʝʜʠʥʝʥʠʝʤ ʤʥʦʞʝʩʪʚ P
l
: . 

ɼʣʷ ʧʦʠʩʢʘ ʪʘʢʠʭ ʧʫʪʝʡ ʙʫʜʝʤ ʧʨʠʤʝʥʷʪʴ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʡ ʧʦʠʩʢ [11], ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʦʜʥʦʚʨʝʤʝʥʥʳʡ 

ʧʦʠʩʢ ʧʫʪʝʡ, ʚʝʜʫʱʠʭ ʠʟ ʧʝʨʚʦʡ ʚʝʨʰʠʥʳ, ʠ ʧʫʪʝʡ, ʚʝʜʫʱʠʭ ʚʦ ʚʪʦʨʫʶ ʚʝʨʰʠʥʫ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ 

ʨʘʙʦʪʳ ʩ  ʜʦ , ʛʜʝ d ï ʩʨʝʜʥʷʷ ʠʩʭʦʜʷʱʘʷ ʩʪʝʧʝʥʴ ʚʝʨʰʠʥʳ ʛʨʘʬʘ (ʜʣʷ ʛʨʘʬʦʚ ʜʝ 

ɹʨʶʠʥʘ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʵʪʘ ʚʝʣʠʯʠʥʘ ʥʝʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʝʜʠʥʠʮʫ).  

ʇʨʠʤʝʥʠʤʦʩʪʴ ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʛʦ ʧʦʠʩʢʘ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʣʶʙʦʡ ʧʫʪʴ p ʜʣʠʥʳ l ʠʟ v1 ʚ v2 ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ 

ʜʚʘ ʙʦʣʝʝ ʢʦʨʦʪʢʠʭ ʧʫʪʠ p1 ʠ p2 ʜʣʠʥʦʡ l1 ʠ l2 ʪʘʢ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʠʩʴ ʨʘʚʝʥʩʪʚʘ p = p1Āp2,  l = l 1 + l 2.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʛʦ ʧʦʠʩʢʘ ʧʘʨʘʣʣʝʣʴʥʦ ʟʘʧʫʩʪʠʤ ʜʚʘ ʦʙʭʦʜʘ ʚ ʰʠʨʠʥʫ: ʠʟ ʚʝʨʰʠʥʳ v1 ʧʦ 

ʧʨʷʤʳʤ ʨʝʙʨʘʤ ʠ ʠʟ v2 ï ʧʦ ʦʙʨʘʪʥʳʤ. ʊʦʛʜʘ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ l ʤʦʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʣʝʜʫʶʱʠʡ ʠʥʚʘʨʠʘʥʪ: ʜʣʷ 

ʧʝʨʚʦʡ ʚʝʨʰʠʥʳ ʙʫʜʝʤ ʭʨʘʥʠʪʴ ʤʥʦʞʝʩʪʚʦ 

 

ʚʩʝʭ ʠʩʭʦʜʷʱʠʭ ʠʟ ʥʝʝ ʧʫʪʝʡ ʜʣʠʥʳ l1, ʘ ʜʣʷ  ʚʪʦʨʦʡ ï ʤʥʦʞʝʩʪʚʦ 

 ʚʩʝʭ ʚʭʦʜʷʱʠʭ ʧʫʪʝʡ ʜʣʠʥʳ l2, ʧʨʠʯʝʤ l1 + l2 = l. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ l-ʦʤ ʰʘʛʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʩʝ ʧʫʪʠ ʜʣʠʥʳ 

l ʠʟ v1 ʚ v2 ʧʫʪʝʤ ʢʦʥʢʘʪʝʥʘʮʠʝʡ ʧʫʪʝʡ ʠʟ ʤʥʦʞʝʩʪʚ    ʠ : . 

ʅʘ ʥʘʯʘʣʴʥʦʤ ʰʘʛʝ ʵʪʦʛʦ ʘʣʛʦʨʠʪʤʘ l, l1 ʠ l2 ʨʘʚʥʳ ʥʫʣʶ, ʘ  ʠ  ʩʦʜʝʨʞʘʪ ʧʦ ʦʜʥʦʤʫ ʧʫʪʠ ʥʫʣʝʚʦʡ 

ʜʣʠʥʳ (ʵʪʫ ʧʫʪʠ ʩʦʩʪʦʷʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟ ʚʝʨʰʠʥ v1 ʠ v2). 

ɽʩʣʠ E ï ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʨʝʙʝʨ ʛʨʘʬʘ, ʪʦ ʰʘʛ ʚ ʧʝʨʚʦʤ ʦʙʭʦʜʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ , ʘ 

ʰʘʛ ʚʦ ʚʪʦʨʦʤ ʦʙʭʦʜʝ ʧʦ ʬʦʨʤʫʣʝ . 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʢʨʘʪʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʧʘʤʷʪʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʝʪʦʜʘ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ 

ʢʦʤʧʘʢʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʦʜʛʨʘʬʘ ʛʨʘʬʘ ʜʝ ɹʨʶʠʥʘ. ɼʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʭʨʘʥʠʪʴ ʪʦʣʴʢʦ 

ʤʥʦʞʝʩʪʚʦ ʝʛʦ ʨʝʙʝʨ, ʯʪʦ ʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦ ʜʝʣʘʪʴ, ʠʩʧʦʣʴʟʫʷ, ʥʘʧʨʠʤʝʨ, ʭʝʰ-ʪʘʙʣʠʮʫ ʩ ʦʪʢʨʳʪʦʡ ʘʜʨʝʩʘʮʠʝʡ [12]. 

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʭʨʘʥʝʥʠʷ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʷʚʣʷʶʪʩʷ ʝʛʦ ʧʨʦʩʪʦʪʘ ʚ ʨʝʘʣʠʟʘʮʠʠ ʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ.  

ʊʘʢʞʝ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʦʙʲʝʤʘ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦ, ʯʪʦ ʢʘʞʜʳʡ (k+1)-ʤʝʨ ʚʭʦʜʠʪ 

ʚ ʛʨʘʬ ʚʤʝʩʪʝ ʩ ʦʙʨʘʪʥʦ-ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʤ. ʊʦʛʜʘ ʚʤʝʩʪʦ ʧʘʨʳ (k+1)-ʤʝʨʦʚ s ʠ s
rc
 ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʪʦʣʴʢʦ ʦʜʠʥ, 

ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʥʝʢʦʪʦʨʦʤʫ ʧʨʘʚʠʣʫ ï ʥʘʧʨʠʤʝʨ, ʪʘʢʠʤ ʧʨʘʚʠʣʦʤ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʦʨ ʣʝʢʩʠʢʦʛʨʘʬʠʯʝʩʢʠ 

ʤʠʥʠʤʘʣʴʥʦʛʦ (k+1)-ʤʝʨʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʳʡ ʦʙʲʝʤ ʧʘʤʷʪʠ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ ʜʣʷ ʯʝʪʥʳʭ k ʠ 

ʨʦʚʥʦ ʚ ʜʚʘ ʨʘʟʘ ï ʜʣʷ ʥʝʯʝʪʥʳʭ (ʪʦʣʴʢʦ ʜʣʷ ʯʝʪʥʳʭ k ʩʫʱʝʩʪʚʫʶʪ ʦʙʨʘʪʥʦ-ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʝ ʩʝʙʝ (k+1)-ʤʝʨʳ). 

ʉʙʦʨʢʘ ʢʦʥʪʠʛʦʚ ʠʟ ʢʚʘʟʠʢʦʥʪʠʛʦʚ. ʉʙʦʨʢʘ ʢʦʥʪʠʛʦʚ ʠʟ ʢʚʘʟʠʢʦʥʪʠʛʦʚ ʦʩʥʦʚʘʥʘ ʥʘ ʧʦʜʭʦʜʝ Overlap-Layout-

Consensus ʠ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʦʚ: 

1. ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʘ ʧʝʨʝʢʨʳʪʠʡ ʤʝʞʜʫ ʢʚʘʟʠʢʦʥʪʠʛʘʤʠ; 

2. ʫʪʦʯʥʝʥʠʝ ʛʨʘʬʘ ʧʝʨʝʢʨʳʪʠʡ; 

3. ʧʦʠʩʢ ʢʦʥʪʠʛʦʚ ʚ ʛʨʘʬʝ ʧʝʨʝʢʨʳʪʠʡ. 


