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ʄʀʅʀʉʊɽʈʉʊɺʆ ʅɸ ɿɽʄɽɼɽʃʀɽʊʆ, ʍʈɸʅʀʊɽ ʀ ɻʆʈʀʊɽ 

ʎɽʅʊʒʈ ɿɸ ʆʎɽʅʂɸ ʅɸ ʈʀʉʂɸ  

ʇʆ ʍʈɸʅʀʊɽʃʅɸʊɸ ɺɽʈʀɻɸ 

 

 

 

ʅɸʋʏɽʅ ʆɹɿʆʈ 

 

ʇʲʣʝʥ ʛʝʥʦʤʝʥ ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ ʥʘ ʧʘʪʦʛʝʥʥʠ 

ʧʨʠʯʠʥʠʪʝʣʠ  

ʇʦʨʘʜʠ ʧʦʩʪʦʷʥʥʦ ʚʲʟʥʠʢʚʘʱʠʪʝ ʟʘʙʦʣʷʚʘʥʠʷ, ʧʘʪʦʛʝʥʥʦʩʪʪʘ ʥʘ ʧʨʠʯʠʥʠʪʝʣʠʪʝ ʠ 

ʪʷʭʥʘʪʘ ʫʚʝʣʠʯʘʚʘʱʘ ʩʝ ʘʥʪʠʤʠʢʨʦʙʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ, ʢʘʢʪʦ ʠ ʚ ʜʫʭʘ ʥʘ ʩʪʨʘʪʝʛʠʷʪʘ Ăɽʜʥʦ 

ʟʜʨʘʚʝñ (ñOne Healthò) ʫʩʠʣʠʷʪʘ ʥʘ ʚʩʠʯʢʠ ʫʯʝʥʠ ʩʝ ʧʨʝʥʘʩʦʯʠʭʘ ʚ ʨʘʟʚʠʚʘʥʝ ʥʘ 

ʤʦʣʝʢʫʣʷʨʥʠʪʝ ʠ ʙʠʦʠʥʬʦʨʤʘʪʠʯʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʘʥʘʣʠʟ ʥʘ ʧʘʪʦʛʝʥʥʠʪʝ 

ʧʨʠʯʠʥʠʪʝʣʠ ʠ ʧʦ-ʩʧʝʮʠʘʣʥʦ ʧʲʣʥʠʷʪ ʛʝʥʦʤʝʥ ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ (WGS). ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 

ʜʝʩʝʪʠʣʝʪʠʷ ʩʚʝʪʲʪ ʝ ʨʘʟʢʣʘʪʝʥ ʦʪ ʛʝʥʦʤʥʘ ʨʝʚʦʣʶʮʠʷ, ʢʦʷʪʦ ʟʘʤʝʥʷ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ 

ʤʝʪʦʜʠ ʥʘ ʠʟʧʠʪʚʘʥʝ ʩ ʧʲʣʥʦ ʛʝʥʦʤʥʦ ʢʘʨʪʠʨʘʥʝ ʠ ʦʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ ʧʘʪʦʛʝʥʥʠʪʝ 

ʧʨʠʯʠʥʠʪʝʣʠ ʚ ʭʨʘʥʠ, ʚ ʦʢʦʣʥʘ ʩʨʝʜʘ, ʠʟʦʣʘʪʠ ʦʪ ʭʦʨʘ ʠ ʞʠʚʦʪʥʠ.  

ʋʣʝʩʥʷʚʘʥʝʪʦ ʥʘ ʜʦʩʪʲʧʘ ʥʘ ʫʯʝʥʠʪʝ ʜʦ ʧʲʣʥʠ ʜʘʥʥʠ ʟʘ ʛʝʥʦʤʘ ʥʘ ʧʘʪʦʛʝʥʥʠʪʝ 

ʧʨʠʯʠʥʠʪʝʣʠ, ʢʘʢʪʦ ʠ ʩʧʦʜʝʣʷʥʝʪʦ ʥʘ ʜʘʥʥʠ ʦʪ ʚʩʷʢʘ ʝʜʥʘ ʩʪʨʘʥʘ ʚ ʝʜʠʥʥʘ ʭʘʨʤʦʥʠʟʠʨʘʥʘ 

ʧʣʘʪʬʦʨʤʘ ʦʪ ʜʘʥʥʠ, ʧʨʝʜʣʘʛʘ ʦʛʨʦʤʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ ʧʘʪʦʛʝʥʥʠʪʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ: ʪʠʧʠʟʠʨʘʥʝ, ʦʪʢʨʠʚʘʥʝ ʥʘ ʦʛʥʠʱʘ ʠ ʭʨʘʥʠʪʝʣʥʠ ʚʟʨʠʚʦʚʝ, ʦʮʝʥʢʘ ʥʘ 

ʨʠʩʢʘ, ʘʥʪʠʤʠʢʨʦʙʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ, ʧʘʪʦʛʝʥʝʟʘ ʠ ʝʧʠʜʝʤʠʦʣʦʛʠʷ ʥʘ ʙʘʟʘ WGS. ʆʩʚʝʥ 

ʫʩʪʘʥʦʚʷʚʘʥʝ ʠ ʪʠʧʠʟʠʨʘʥʝ ʥʘ ʧʘʪʦʛʝʥʥʠʷ ʧʨʠʯʠʥʠʪʝʣ, ʧʲʣʥʠʷʪ ʛʝʥʦʤʝʥ ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ 

ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʝʜʚʠʞʜʘʥʝ ʥʘ ʙʘʟʘ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʥ ʘʥʘʣʠʟ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘ 

ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ, ʤʦʜʝʣʠʪʝ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʜʘʜʝʥ ʧʘʪʦʛʝʥ, ʢʘʢʪʦ ʧʨʝʮʠʟʠʨʘʥʝ 

ʥʘ ʤʦʥʠʪʦʨʠʥʛʦʚʠʪʝ ʧʣʘʥʦʚʝ, ʧʨʝʜʚʠʞʜʘʥʝ ʥʘ ʥʦʚʦʚʲʟʥʠʢʚʘʱʠ ʦʛʥʠʱʘ ʠ ʚʟʨʠʚʦʚʝ ʥʘ 

ʟʘʙʦʣʷʚʘʥʠʷ ʠ ʥʝ ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ ʘʥʪʠʤʠʢʨʦʙʥʘʪʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʥʘ ʧʘʪʦʛʝʥʥʠʪʝ 

ʙʘʢʪʝʨʠʠ ʠ ʩʪʨʘʪʝʛʠʷʪʘ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʟʘʙʦʣʷʚʘʥʠʷʪʘ.  

ɻʝʥʦʤʠʢʘʪʘ ʢʘʪʦ ʥʝʧʨʝʩʪʘʥʥʦ ʨʘʟʚʠʚʘʱʘ ʩʝ ʥʘʫʢʘ ʥʝ ʧʨʦʩʪʦ ʧʨʦʤʝʥʷ ʜʠʘʛʥʦʩʪʠʯʥʘʪʘ 

ʩʭʝʤʘ/ʨʘʤʢʘ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʨʝʬʝʨʝʥʪʥʠ ʣʘʙʦʨʘʪʦʨʠʠ, ʫʯʘʩʪʚʘʱʠ ʚ ʠʟʩʣʝʜʚʘʥʝ ʠ 

ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʠʥʬʝʢʮʠʦʟʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʥʦ ʩʲʱʦ ʪʘʢʘ ʧʦʩʪʘʚʷ ʧʦʜ ʚʲʧʨʦʩ ʠ ʧʲʣʥʦʪʘʪʘ ʠ 

ʪʦʯʥʦʩʪʪʘ ʥʘ ʦʮʝʥʢʘʪʘ ʥʘ ʨʠʩʢʘ ʜʦ ʤʦʤʝʥʪʘ.  

ʀʟʚʲʥ ʥʘʫʯʥʠʪʝ ʘʩʧʝʢʪʠ, ʨʝʜʠʮʘ ʠʥʠʮʠʘʪʠʚʠ ʠ ʧʫʙʣʠʢʘʮʠʠ, ʩʚʲʨʟʘʥʠ ʩ WGS ʷʩʥʦ 

ʦʪʙʝʣʷʟʚʘʪ ʪʝʥʜʝʥʮʠʷʪʘ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʥʘ ʪʨʘʥʩʬʦʨʤʠʨʘʥʝ ʦʪ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ʤʝʪʦʜʠ 

ʟʘ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʧʘʪʦʛʝʥʥʠ ʧʨʠʯʠʥʠʪʝʣʠ ʢʲʤ WGS, ʢʦʡʪʦ ʧʨʝʜʦʩʪʘʚʷ ʧʦ-ʜʦʙʨʘ 

ʜʠʘʛʥʦʩʪʠʯʥʘ ʛʦʪʦʚʥʦʩʪ, ʝ ʧʦ-ʝʚʪʠʥ ʠ ʧʦ-ʙʲʨʟ, ʢʘʪʦ ʢʦʥʩʫʤʘʪʠʚʠ ʠ ʨʝʘʛʝʥʪʠ, ʥʷʤʘ ʥʫʞʜʘ ʦʪ 

ʤʥʦʛʦʯʠʩʣʝʥ ʧʝʨʩʦʥʘʣ, ʙʠ ʤʦʛʲʣ ʜʘ Ăʦʙʨʘʙʦʪʚʘñ ʦʢʦʣʦ 3000 ʠʟʦʣʘʪʘ ʥʘ ʩʝʜʤʠʮʘ, ʘ 

ʠʥʬʦʨʤʘʮʠʷʪʘ, ʢʦʷʪʦ ʧʨʝʜʦʩʪʘʚʷ ʝ ʦʛʨʦʤʥʘ, ʚʩʝʦʙʭʚʘʪʥʘ ʠ ʟʘʩʷʛʘʱʘ ʥʝ ʩʘʤʦ ʠʟʦʣʠʨʘʥʝ ʠ 

ʪʠʧʠʟʠʨʘʥʝ ʥʘ ʧʨʠʯʠʥʠʪʝʣʷ.  

http://corhv.government.bg/
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ʌʫʥʜʘʤʝʥʪʘʣʥʘʪʘ ʤʠʢʨʦʙʠʦʣʦʛʠʷ ʙʠʚʘ ʠʟʤʝʩʪʝʥʘ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʛʝʥʦʤʠʢʘʪʘ, ʙʠʦʠʥʬʦʨʤʘʪʠʢʘʪʘ ʠ ʩʪʘʪʠʩʪʠʢʘʪʘ.  

ʇʦ-ʝʚʪʠʥʠ, ʧʦ-ʤʘʣʢʠ ʠ ʜʦʨʠ ʩ ʜʞʦʙʝʥ ʬʦʨʤʘʪ ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ ɼʅʂ ʠ 

ʈʅʂ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʧʦʜʩʠʣʚʘʪ ʙʲʨʟʦʪʦ ʚʥʝʜʨʷʚʘʥʝ ʥʘ WGS ʚ ʨʫʪʠʥʥʘʪʘ ʧʨʘʢʪʠʢʘ ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʠʥʬʝʢʮʠʦʟʥʠʪʝ ʟʘʙʦʣʷʚʘʥʠʷ ʧʨʠ ʭʦʨʘ ʠ ʞʠʚʦʪʥʠ (ʪʘʢʘʚʘ ʪʝʭʥʦʣʦʛʠʷ, 

ʨʘʟʨʘʙʦʪʝʥʘ ʠ ʧʘʪʝʥʪʦʚʘʥʘ ʦʪ Oxford Nanopore Technologies, ʝ MinION). 

ɿʘ ʮʝʣʠʪʝ ʥʘ ʚʥʝʜʨʷʚʘʥʝ ʥʘ WGS ʢʘʪʦ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥ ʤʝʪʦʜ ʚ ʜʠʘʛʥʦʩʪʠʢʘʪʘ, ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʠʤʘ ʧʲʨʚʦ ʢʦʣʘʙʦʨʘʮʠʷ ʥʘ ʥʘʮʠʦʥʘʣʥʦ ʥʠʚʦ ʠ ʩʣʝʜ ʪʦʚʘ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ, 

ʜʘ ʙʲʜʝ ʩʧʦʜʝʣʷʥ ʦʧʠʪ ʤʝʞʜʫ ʥʘʫʯʥʠ ʠʥʩʪʠʪʫʮʠʠ ʠ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʫʯʥʠ ʬʦʨʫʤʠ, ʜʘ ʙʲʜʘʪ 

ʚʣʦʞʝʥʠ ʩʝʨʠʦʟʥʠ ʬʠʥʘʥʩʦʚʠ ʨʝʩʫʨʩʠ ʟʘ ʜʦʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʤʝʪʦʜʠʢʘʪʘ ʠ ʚʘʣʠʜʠʨʘʥʝʪʦ ʥʘ 

ʤʝʪʦʜʘ, ʠ ʥʝ ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ ʜʘ ʩʝ ʠʟʛʨʘʜʠ ʝʜʠʥʥʘ ʭʘʨʤʦʥʠʟʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ ʜʦʢʣʘʜʚʘʥʝ 

ʠ ʩʧʦʜʝʣʷʥʝ ʥʘ ʩʝʢʚʝʥʠʨʘʥʠ ʚʝʯʝ ʠʟʦʣʘʪʠ ʥʘ ʩʚʝʪʦʚʥʦ ʥʠʚʦ. 

 

ñ... [A] knowledge of sequences could contribute much to our 

understanding of living matter.ò 

Frederick Sanger 

 

ʊʦʟʠ ʟʥʘʯʠʪʝʣʝʥ ʥʘʫʯʝʥ 

ʧʨʦʛʨʝʩ ʚ ʤʦʣʝʢʫʣʷʨʥʘʪʘ 

ʜʠʘʛʥʦʩʪʠʢʘ ʥʷʤʘ ʜʘ ʦʟʥʘʯʘʚʘ 

ʤʥʦʛʦ, ʘʢʦ ʥʝ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥ ʧʦ 

ʥʘʯʠʥ, ʢʦʡʪʦ ʜʘ ʝ ʦʪ ʧʦʣʟʘ ʟʘ 

ʢʨʘʡʥʘʪʘ ʮʝʣ: Ăɽʜʥʦ ʟʜʨʘʚʝñ, 

ʧʨʝʮʠʟʥʘ ʠ ʙʝʟʧʨʠʩʪʨʘʩʪʥʘ ʦʮʝʥʢʘ 

ʥʘ ʨʠʩʢʘ, ʟʘʧʘʟʚʘʥʝ ʦʙʱʝʩʪʚʝʥʦʪʦ 

ʟʜʨʘʚʝ ʠ ʟʜʨʘʚʝʪʦ ʥʘ ʞʠʚʦʪʥʠʪʝ, 

ʥʘʤʘʣʷʚʘʥʝ ʪʝʞʝʩʪʪʘ ʥʘ 

ʠʥʬʝʢʮʠʦʟʥʠʪʝ ʟʘʙʦʣʷʚʘʥʠʷ, 

ʧʨʠʯʠʥʝʥʠ ʦʪ ʨʘʟʣʠʯʥʠ ʧʘʪʦʛʝʥʠ. 
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ʂʘʢʚʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ɼʅʂ ʩʝʢʚʝʥʠʨʘʥʝʪʦ? 

 

ʉʝʢʚʝʥʠʨʘʥʝʪʦ ʥʘ ɼʅʂ ʧʦ ʩʚʦʷʪʘ ʩʲʱʥʦʩʪ ʝ 

ʦʧʨʝʜʝʣʷʥʝ ʧʦʜʨʝʜʙʘʪʘ ʥʘ ʯʝʪʠʨʠʪʝ ʭʠʤʠʯʝʩʢʠ 

ʛʨʘʜʠʚʥʠ ʝʣʝʤʝʥʪʘ, ʥʘʨʝʯʝʥʠ Ăʥʫʢʣʝʦʙʘʟʠñ ʧʦ ʮʷʣʘʪʘ 

ʚʝʨʠʛʘ ʥʘ ʤʦʣʝʢʫʣʘʪʘ ʥʘ ɼʅʂ. ʊʦʚʘ ʜʝʢʦʜʠʨʘʥʝ ʥʘ 

ʛʝʥʝʪʠʯʥʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ ʧʦʢʘʟʚʘ ʥʘ ʫʯʝʥʠʪʝ 

ʛʝʥʝʪʠʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʜʠʨʘʥʘ ʚ ʜʘʜʝʥ ɼʅʂ 

ʩʝʛʤʝʥʪ. 

ɺ ʜʚʦʡʥʘʪʘ ʩʧʠʨʘʣʘ ʥʘ ɼʅʂ ʚʩʷʢʘ ʦʪ ʯʝʪʠʨʠʪʝ 

ʭʠʤʠʯʝʩʢʠ ʙʘʟʠ ʚʠʥʘʛʠ ʩʝ ʩʚʲʨʟʚʘ ʧʦ ʝʜʠʥ ʠ ʩʲʱ ʥʘʯʠʥ, ʦʙʨʘʟʫʚʘʱ ñʙʘʟʦʚʠ ʜʚʦʡʢʠñ. 

ɸʜʝʥʠʥ (ɸ) ʚʠʥʘʛʠ ʩʝ ʩʚʲʨʟʚʘ ʩ ʪʠʤʠʥ (ʊ), ʘ ʮʠʪʦʟʠʥ (ʉ) ʚʠʥʘʛʠ ʩʝ ʩʜʚʦʷʚʘ ʩ ʛʫʘʥʠʥ (G). 

ʊʦʚʘ ʩʜʚʦʷʚʘʥʝ ʩʪʦʠ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʤʝʭʘʥʠʟʤʘ, ʯʨʝʟ ʢʦʡʪʦ ɼʅʂ ʤʦʣʝʢʫʣʠʪʝ ʩʝ ʢʦʧʠʨʘʪ ʧʨʠ 

ʜʝʣʝʥʝʪʦ ʥʘ ʢʣʝʪʢʠʪʝ. ʉʜʚʦʷʚʘʥʝʪʦ ʩʲʱʦ ʪʘʢʘ ʝ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʤʝʪʦʜʠʪʝ, ʯʨʝʟ ʢʦʠʪʦ ʩʝ ʧʨʘʚʷʪ 

ʧʦʚʝʯʝʪʦ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟʘ ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ ɼʅʂ. 

ʎʷʣʦʩʪʥʦʪʦ ʛʝʥʦʤʥʦ ʩʝʢʚʝʥʠʨʘʥʝ (WGS) ʝ 

ʧʨʦʮʝʩʲʪ, ʧʨʠ ʢʦʡʪʦ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩʝ ʦʧʨʝʜʝʣʷ 

ʧʲʣʥʘʪʘ ɼʅʂ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʥʘ ʯʦʚʝʰʢʠʷ, 

ʞʠʚʦʪʠʥʩʢʠʷ, ʨʘʩʪʠʪʝʣʥʠʷ, ʙʘʢʪʝʨʠʘʣʥʠʷ, 

ʚʠʨʫʩʥʠʷ ʛʝʥʦʤ. ʉ ʜʨʫʛʠ ʜʫʤʠ, ʯʨʝʟ ʮʷʣʦʩʪʥʦʪʦ 

ʛʝʥʦʤʥʦ ʩʝʢʚʝʥʠʨʘʥʝ ʩʝ ʨʘʟʯʠʪʘ ʮʷʣʘʪʘ 

ʥʘʩʣʝʜʩʪʚʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʞʠʚʠʪʝ ʦʨʛʘʥʠʟʤʠ.  

ʇʨʝʟ 2003 ʛʦʜʠʥʘ ʟʘ ʧʲʨʚʠ ʧʲʪ ʝ ʜʝʰʠʬʨʠʨʘʥ 

ʥʘʧʲʣʥʦ ʯʦʚʝʰʢʠʷʪ ʛʝʥʦʤ ʚ ʤʝʞʜʫʥʘʨʦʜʥʘʪʘ 

ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʧʨʦʛʨʘʤʘ, ʩʪʘʨʪʠʨʘʣʘ ʧʨʝʟ 1990 ʛ., 

ʥʘʨʝʯʝʥʘ ʇʨʦʝʢʪ ñʏʦʚʝʰʢʠ ʛʝʥʦʤò (HGP). ʏʦʚʝʰʢʠʷʪ ʛʝʥʦʤ ʩʲʜʲʨʞʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 3 

ʤʠʣʠʘʨʜʘ ʙʘʟʦʚʠ ʜʚʦʡʢʠ ʠ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʲʣʥʠʷ ʥʘʙʦʨ ʦʪ ʢʦʜʠʨʘʱʠ Ăʠʥʩʪʨʫʢʮʠʠñ ʟʘ 

ʩʲʟʜʘʚʘʥʝʪʦ ʠ ʚʲʟʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʜʘʜʝʥ ʦʨʛʘʥʠʟʲʤ. 

 

ʀʤʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʩʝʢʚʝʥʠʨʘʥʝ ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʮʝʣʠ ʥʘ ʘʥʘʣʠʟʠʪʝ. ʅʷʢʦʠ ʦʪ ʪʷʭ 

ʩʘ: 

¶ Massively Parallel Signature Sequencing (MPSS) 

¶ Polony sequencing (eʤʫʣʩʠʦʥʝʥ PCR) 

¶ Pyrosequencing 

¶ Solexa sequencing (bridge PCR, reversible dye terminator) 

¶ Sequencing by ligation (SOLiD) 

¶ Ion-semiconductor sequencing 

¶ Nanoball sequencing 

¶ Single-molecular sequencing (Helioscope) 

¶ Single-molecule Real-Time sequencing 

¶ Nanopore 

¶ VisiGen (FRET, ʧʦʣʠʤʝʨʘʟʘ ʩ ʬʣʫʦʨʝʩʮʝʥʪʝʥ ʜʦʥʦʨ ʚ ɸʎ) 

¶ ʉʝʢʚʝʥʠʨʘʥʝ ʯʨʝʟ ʭʠʙʨʠʜʠʟʘʮʠʷ (Microarray) 
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ʀʩʪʦʨʠʷ ʥʘ ɼʅʂ ʩʝʢʚʝʥʠʨʘʥʝʪʦ: 

Tʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ ɼʅʂ ʠʤʘʪ ʙʦʛʘʪʘ ʠʩʪʦʨʠʷ, ʩ ʥʷʢʦʣʢʦ ʩʤʝʥʠ ʥʘ 

ʧʘʨʘʜʠʛʤʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʥʷʢʦʣʢʦ ʜʝʩʝʪʠʣʝʪʠʷ. ʊʦʟʠ ʧʝʨʠʦʜ ʦʪ ʦʢʦʣʦ 70 ʛʦʜʠʥʠ ʦʙʭʚʘʱʘ 

ʨʘʥʥʠʪʝ ʫʩʠʣʠʷ ʟʘ ʧʦʜʨʝʞʜʘʥʝ ʥʘ ʙʠʦʧʦʣʠʤʝʨʠʪʝ, ʠʟʦʙʨʝʪʷʚʘʥʝʪʦ ʥʘ ʝʣʝʢʪʨʦʬʦʨʝʟʘʪʘ ʟʘ 

ʩʝʢʚʝʥʠʨʘʥʝ ʠ ʨʘʟʜʝʣʷʥʝ ʥʘ ɼʅʂ, ʠ ʪʷʭʥʦʪʦ Ăʚʥʝʜʨʷʚʘʥʝñ ʚ ʧʨʦʝʢʪʘ ʟʘ ʯʦʚʝʰʢʠʷ ʛʝʥʦʤ, 

ʧʦʩʣʝʜʚʘʥʠ ʦʪ ʧʦʷʚʘʪʘ ʥʘ ʚʪʦʨʦʪʦ ʧʦʢʦʣʝʥʠʝ ʩʝʢʚʝʥʮʠʦʥʝʥ ʘʥʘʣʠʟ (ʤʘʩʦʚʦ ʧʘʨʘʣʝʣʥʦ 

ʩʝʢʚʝʥʠʨʘʥʝ) ʠ ʩʣʝʜ ʪʦʚʘ ï ʪʨʝʪʦʪʦ ʧʦʢʦʣʝʥʠʝ ɼʅʂ ʩʝʢʚʝʥʠʨʘʥʝ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, 

ʝʜʥʦʤʦʣʝʢʫʣʥʦ.  

ʇʲʨʚʦ ʧʦʢʦʣʝʥʠʝ ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ ɼʅʂ: 

ʆʪ 1953 ʛ. ʜʘʪʠʨʘ ʧʲʨʚʦʪʦ ʬʫʥʜʘʤʝʥʪʘʣʥʦ ʦʪʢʨʠʪʠʝ, ʩʚʲʨʟʘʥʦ ʩ Ăʨʘʟʧʣʠʪʘʥʝ ʥʘ 

ʤʠʩʪʝʨʠʷʪʘ ɼʅʂñ ʥʘ ʋʦʪʩʲʥ ʠ ʂʨʠʢ, ʢʦʠʪʦ ʨʘʟʛʘʜʘʚʘʪ ʪʨʠʠʟʤʝʨʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ɼʅʂ, 

ʢʘʪʦ ʠʟʧʦʣʟʚʘʪ ʢʨʠʩʪʘʣʦʛʨʘʬʩʢʠ ʜʘʥʥʠ, ʨʘʙʦʪʝʥʠ ʦʪ Rosalind Franklin ʠ Maurice Wilkins.  

ʇʲʨʚʦʥʘʯʘʣʥʠʪʝ ʫʩʠʣʠʷ ʩʘ ʩʲʩʨʝʜʦʪʦʯʝʥʠ ʚʲʨʭʫ ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ ʝʜʥʦʚʝʨʠʞʥʠ ʈʅʂ 

ʬʨʘʛʤʝʥʪʠ ʠʣʠ ʥʘ ʝʜʥʦʚʝʨʠʞʥʠ ʈʅʂ ʛʝʥʦʤʠ ʥʘ ʙʘʢʪʝʨʠʦʬʘʛʠ. ɽʜʥʦʚʝʨʠʞʥʠʪʝ ʈʅʂ ʩʘ 

ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʢʲʩʠ ʦʪ ʝʫʢʘʨʠʦʪʥʠʪʝ ɼʅʂ ʤʦʣʝʢʫʣʠ ʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʪʨʷʟʘʥʠ ʥʘ 

ʩʧʝʮʠʬʠʯʥʠ, ʠʟʚʝʩʪʥʠ ʪʦʛʘʚʘ ʫʯʘʩʪʲʮʠ, ʨʘʟʧʦʟʥʘʚʘʝʤʠ ʦʪ ʈʅɸʟʘ ʝʥʟʠʤʠʪʝ (ʨʠʙʦʥʫʢʣʝʘʟʠ). 

ɺʲʧʨʝʢʠ ʪʝʟʠ ʥʝʤʘʣʢʠ ʦʪʢʨʠʪʠʷ ʟʘ ʚʨʝʤʝʪʦ, ʥʘʧʨʝʜʲʢʲʪ ʝ ʙʘʚʝʥ, ʪʲʡ ʢʘʪʦ ʣʘʙʦʨʘʪʦʨʥʠʪʝ 

ʤʝʪʦʜʠʢʠ ʩʘ ʟʘʠʤʩʪʚʘʥʠ ʦʪ ʘʥʘʣʠʪʠʯʥʘʪʘ ʭʠʤʠʷ ʠ ʩʘ ʩʧʦʩʦʙʥʠ ʩʘʤʦ ʜʘ ʠʟʤʝʨʚʘʪ 

ʥʫʢʣʝʦʪʠʜʥʠʷ ʩʲʩʪʘʚ, ʘ ʥʝ ʜʘ ʜʝʰʠʬʨʠʨʘʪ ʥʫʢʣʝʦʪʠʜʥʘʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ. 

ʉʝʣʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʈʅɸʟʠʪʝ ʢʲʤ ʈʅʂ ʩ ʮʝʣ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʧʦ-ʢʲʩʠ ʬʨʘʛʤʝʥʪʠ ʠ ʦʪʢʨʠʪʠʝʪʦ, 

ʯʝ ʈʅʂ ʩʲʜʲʨʞʘ ʥʫʢʣʝʦʪʠʜʥʘ ʙʘʟʘ, ʢʦʷʪʦ ʝ ʨʘʟʣʠʯʥʘ ʦʪ ʪʝʟʠ 4 ʧʨʠ ɼʅʂ, ʧʨʝʟ 1965 ʛ. ʚʦʜʠ 

Robert Holley ʠ ʢʦʣʝʢʪʠʚ ʜʦ ʫʩʧʝʭʘ ʜʘ ʩʠʥʪʝʟʠʨʘʪ ʧʲʨʚʘʪʘ ʧʲʣʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʥʘ 

ʘʣʘʥʠʥ ʪʈʅʂ ʦʪ Saccharomyces cerevisiae. ʇʲʨʚʘʪʘ ʩʝʢʚʝʥʠʨʘʥʘ ʈʅʂ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ 

ʘʣʘʥʠʥ ʪʈʅʂ, ʝ ʠʟʠʩʢʚʘʣʘ ʧʝʪ ʫʯʝʥʠ, ʨʘʙʦʪʝʱʠ ʪʨʠ ʛʦʜʠʥʠ ʩ ʝʜʠʥ ʛʨʘʤ ʯʠʩʪ ʤʘʪʝʨʠʘʣ 

(ʠʟʦʣʠʨʘʥ ʦʪ 140 kg ʜʨʦʞʜʠ) ʟʘ ʜʘ ʙʲʜʘʪ ʩʝʢʚʝʥʠʨʘʥʠ ʝʜʚʘ 76 ʥʫʢʣʝʦʪʠʜʘ. 

ɺ ʪʦʟʠ ʧʝʨʠʦʜ ʥʘ ʩʠʣʝʥ ʥʘʧʨʝʜʲʢ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʝʢʚʝʥʠʨʘʥʝʪʦ ʥʘ ɼʅʂ Fred Sanger ʠ 

ʢʦʣʝʢʪʠʚ ʨʘʟʨʘʙʦʪʚʘʪ ʪʝʭʥʠʢʘ, ʙʘʟʠʨʘʥʘ ʥʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʨʘʜʠʦʘʢʪʠʚʥʦ ʙʝʣʷʟʘʥʠ ʬʨʘʛʤʝʥʪʠ 

ʦʪ ɼʅʂ ʩʣʝʜ ʜʚʫʠʟʤʝʨʥʦ ʬʨʘʢʮʠʦʥʠʨʘʥʝ. ʏʨʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʦʟʠ 2-D ʤʝʪʦʜ ʥʘ 

ʬʨʘʢʮʠʦʥʠʨʘʥʝ Walter Fiers ʫʩʧʷʚʘ ʜʘ Ăʨʘʟʛʘʜʘʝñ ʧʲʨʚʘʪʘ ʧʲʣʥʘ ʩʝʢʚʝʥʮʠʷ, ʦʪʛʦʚʘʨʷʱʘ ʟʘ 

ʢʦʜʠʨʘʥʝʪʦ ʥʘ ʧʨʦʪʝʠʥʘ, ʠʟʛʨʘʞʜʘʱ ʦʙʚʠʚʢʘʪʘ ʥʘ ʙʘʢʪʝʨʠʦʬʘʛʘ MS2, ʧʨʝʟ 1972 ʛ.  

ɺ ʪʦʟʠ ʧʝʨʠʦʜ Ray Wu ʠ Dale Kaiser ʠʟʧʦʣʟʚʘʪ ʪʝʭʥʠʢʘ ʩ ʨʘʜʠʦʘʢʪʠʚʥʦ ʙʝʣʷʟʘʥʝ ʥʘ 5' 

ʢʨʘʠʱʘʪʘ ʥʘ ɼʅʂ ʬʨʘʛʤʝʥʪʠʪʝ ʦʪ ʛʝʥʦʤʘ ʥʘ Enterobacteria phage ɚ ʠ ʫʩʧʷʚʘʪ ʜʘ ʨʘʟʯʝʪʘʪ 

ʢʲʩʠ ʩʝʢʚʝʥʮʠʠ ʦʪ ʛʝʥʦʤʘ.  

ʉʣʝʜʚʘʱʘʪʘ ʬʫʥʜʘʤʝʥʪʘʣʥʘ ʢʨʘʯʢʘ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʝʢʚʝʥʪʥʠʷʪ ʘʥʘʣʠʟ ʝ ʚʢʣʶʯʚʘʥʝ 

ʚ ʤʝʪʦʜʠʢʘʪʘ ʥʘ ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʘ ʛʝʣ ʝʣʝʢʪʨʦʬʦʨʝʟʘ, ʢʦʷʪʦ ʦʩʠʛʫʨʷʚʘ 

ʤʥʦʛʦ ʧʦ-ʜʦʙʨʦ ʨʘʟʜʝʣʷʥʝ ʥʘ ʬʨʘʛʤʝʥʪʠʪʝ ɼʅʂ ʠ ʝ ʤʥʦʛʦ ʧʦ-ʙʲʨʟʘ ʠ ʝʬʝʢʪʠʚʥʘ, ʩʨʘʚʥʝʥʘ 

ʩ ʝʣʝʢʪʨʦʬʦʨʝʟʘ ʠ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʚ ʢʦʤʙʠʥʘʮʠʷ ʟʘ ʨʘʟʜʝʣʷʥʝ ʥʘ ʬʨʘʛʤʝʥʪʠʪʝ. 

ʇʦʣʠʘʢʨʠʣʘʤʠʜʥʘʪʘ ʛʝʣ ʝʣʝʢʪʨʦʬʦʨʝʟʘ ʦʪ ʩʨʝʜʘʪʘ ʥʘ 1970 ʛ. ʝ ʚʢʣʶʯʝʥʘ ʚ ʜʚʘ ʨʘʟʨʘʙʦʪʝʥʠ 

ʧʨʦʪʦʢʦʣʘ ʟʘ ʩʝʢʚʝʥʠʨʘʥʝ: Alan Coulson ʠ Sanger's Ăplus and minusñ (ʩʠʩʪʝʤʘʪʘ ʥʘ ʧʣʶʩ ʠ 

ʤʠʥʫʩ) ʠ ʤʝʪʦʜʠʢʘʪʘ ʟʘ ʭʠʤʠʯʥʦ ʨʘʟʮʝʧʚʘʥʝ ʥʘ Allan Maxam ʠ Walter Gilbert. ʄʝʪʦʜʠʢʘʪʘ 

ʥʘ Alan Coulson ʠ Sanger's Ăplus and minusñ ʠʟʧʦʣʟʚʘ ɼʅʂ ʧʦʣʠʤʝʨʘʟʘ ʟʘ ʩʠʥʪʝʟ ʥʘ ɼʅʂ ʦʪ 

ʨʘʜʠʦʙʝʣʷʟʘʥ ʧʨʘʡʤʝʨ ʠ ʪʘʢʘ ʟʘ ʧʲʨʚʠ ʧʲʪ ʝ ʩʝʢʚʝʥʠʨʘʥ ʮʝʣʠʷʪ ʛʝʥʦʤ ʥʘ ʙʘʢʪʝʨʠʦʬʘʛʘ X174 

(PhiX).  

ʇʨʠ ʤʝʪʦʜʠʢʘʪʘ Maxam ʠ Gilbert ʨʘʜʠʦʘʢʪʠʚʥʦ ʙʝʣʷʟʘʥʘʪʘ ɼʅʂ ʩʝ ʪʨʝʪʠʨʘ ʩ 

ʭʠʤʠʢʘʣʠ, ʢʦʠʪʦ ʨʘʟʨʫʰʘʚʘʪ ʚʝʨʠʛʘʪʘ ʥʘ ʦʪʜʝʣʥʠ ʬʨʘʛʤʝʥʪʠ ʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʘ ʛʝʣ ʝʢʪʨʦʬʦʨʝʟʘ ʩʝ ʦʧʨʝʜʝʣʷ ʜʲʣʞʠʥʘʪʘ ʥʘ ʪʝʟʠ ʬʨʘʛʤʝʥʪʠ ʠ ʧʦʟʠʮʠʷʪʘ 

ʥʘ ʨʘʜʠʦʙʝʣʷʟʘʥʠʪʝ ʥʫʢʣʝʦʪʠʜʠ (ddNTP). ʅʫʢʣʝʦʪʠʜʠʪʝ ʙʠʚʘʪ ʙʝʣʷʟʘʥʠ ʦʙʠʢʥʦʚʝʥʦ ʩ 

ʨʘʜʠʦʘʢʪʠʚʝʥ P32. 
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ʌʠʛ. 1: ʇʨʠʥʮʠʧ ʥʘ ʤʝʪʦʜʦʣʦʛʠʷʪʘ, ʩʲʟʜʘʜʝʥʘ ʦʪ Maxam ʠ Gilbert, ʚʢʣʶʯʚʘʱʘ 

ʨʘʜʠʦʙʝʣʷʟʘʥʠ ddNTP ʠ ʝʣʝʢʪʨʦʬʦʨʝʟʘ. 

 

ʉʝʢʚʝʥʠʨʘʥʝʪʦ ʥʘ Sanger ʜʘʚʘ ʚʠʩʦʢʦʢʘʯʝʩʪʚʝʥʘ ʩʝʢʚʝʥʮʠʷ ʥʘ ʩʨʘʚʥʠʪʝʣʥʦ ʜʲʣʛʠ 

ʬʨʘʛʤʝʥʪʠ ɼʅʂ. ʆʙʠʢʥʦʚʝʥʦ ʪʘʟʠ ʤʝʪʦʜʠʢʘ ʩʝ ʝ ʠʟʧʦʣʟʚʘʣʘ ʟʘ ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ ʙʘʢʪʝʨʠʘʣʥʠ 

ʧʣʘʟʤʠʜʠ. ʇʲʨʚʦʥʘʯʘʣʥʦ ʩʝʢʚʝʥʠʨʘʥʝʪʦ ʥʘ Sanger ʝ ʩʢʲʧʦ ʠ ʥʝʝʬʝʢʪʠʚʥʦ ʟʘ 

ʰʠʨʦʢʦʤʘʱʘʙʥʠ ʧʨʦʝʢʪʠ, ʢʘʪʦ ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ ʮʝʣʠʷ ʛʝʥʦʤ ʠʣʠ ʤʝʪʘʛʝʥʦʤ ("ʢʦʣʝʢʪʠʚʝʥ 

ʛʝʥʦʤ" ʥʘ ʝʜʥʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʥʘ ʛʨʫʧʘ). ɿʘ ʧʦʜʦʙʥʠ ʟʘʜʘʯʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʥʦʚʠ 

ʰʠʨʦʢʦʤʘʱʘʙʥʠ ʪʝʭʥʠʢʠ ʥʘ ʩʝʢʚʝʥʠʨʘʥʝ, ʢʦʠʪʦ ʩʘ ʧʦ-ʙʲʨʟʠ ʠ ʧʦ-ʝʚʪʠʥʠ. 

ʅʘʧʨʘʚʝʥʠ ʩʘ ʨʝʜʠʮʘ ʧʦʜʦʙʨʝʥʠʷ ʚ ʩʝʢʚʝʥʪʥʠʷʪ ʘʥʘʣʠʟ ʥʘ Sanger, ʢʦʠʪʦ ʦʩʥʦʚʥʦ 

ʚʢʣʶʯʚʘʪ ʟʘʤʝʥʷʥʝ ʥʘ ʬʦʩʬʦ- ʠʣʠ ʪʨʠʪʨʠʫʤ-ʨʘʜʠʦʙʝʣʷʟʘʥʠ ʥʫʢʣʝʦʪʠʜʠ ʩ ʬʣʫʦʨʦʤʝʪʨʠʯʥʦ 

ʙʘʟʠʨʘʥʦ ʦʪʯʠʪʘʥʝ (ʧʦʟʚʦʣʷʚʘʱʦ ʨʝʘʢʮʠʷʪʘ ʜʘ ʩʝ ʩʣʫʯʠ ʚ ʝʜʥʘ ʝʧʨʫʚʝʪʢʘ ʚʤʝʩʪʦ ʚ ʯʝʪʠʨʠ); 

ʚʲʚʝʞʜʘʥʝ ʥʘ ʢʘʧʠʣʷʨʥʘ ʝʣʝʢʪʨʦʬʦʨʝʟʘ ʚʤʝʩʪʦ ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʘ ʬʦʨʝʟʘ; ʚʲʚʝʞʜʘʥʝ ʥʘ 

ʧʦʣʠʤʝʨʘʟʥʦ ʚʝʨʠʞʥʘ ʨʝʘʢʮʠʷ ʟʘ ʥʘʤʥʦʞʘʚʘʥʝ ʥʘ ʬʨʘʛʤʝʥʪʠʪʝ ɼʅʂ ʠ ʧʦʩʣʝʜʚʘʱʦ 

ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʢʚʝʥʘʪʦʨʥʠ ʤʘʰʠʥʠ, ʢʦʠʪʦ ʜʘ ʦʩʲʱʝʩʪʚʷʚʘʪ 

ʜʝʢʦʜʠʨʘʥʝʪʦ ʥʘ ɼʅʂ ʘʚʪʦʤʘʪʠʯʥʦ ʠ ʟʘ ʧʦ-ʢʨʘʪʢʦ ʚʨʝʤʝ. ʊʝʟʠ ʤʘʰʠʥʠ ʟʘ ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ 

ɼʅʂ ʦʪ ʧʲʨʚʦ ʧʦʢʦʣʝʥʠʝ ʧʨʦʠʟʚʝʞʜʘʪ ʧʦ-ʤʘʣʢʦ ʦʪ ʝʜʥʘ ʢʠʣʦʙʘʟʘ (kb) ʧʦ ʜʲʣʞʠʥʘ: ʟʘ ʜʘ ʩʝ 

ʘʥʘʣʠʟʠʨʘʪ ʧʦ-ʜʲʣʛʠ ʬʨʘʛʤʝʥʪʠ ʩʘ ʩʲʟʜʘʜʝʥʠ ʪʝʭʥʠʢʠ, ʢʘʪʦ "shotgun sequencing", ʢʲʜʝʪʦ 

ʧʨʠʧʦʢʨʠʚʘʱʠ ʩʝ ʬʨʘʛʤʝʥʪʠ ʦʪ ɼʅʂ ʩʘ ʢʣʦʥʠʨʘʥʠ ʠ ʩʝʢʚʝʥʠʨʘʥʠ ʧʦʦʪʜʝʣʥʦ, ʠ ʩʣʝʜ ʪʦʚʘ 

ʩʛʣʦʙʝʥʠ ʚ ʝʜʥʘ ʜʲʣʛʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ in silico. ɺ ʧʨʦʝʢʪʘ Ăʏʦʚʝʰʢʠ ʛʝʥʦʤñ ʩʘ ʩʝ 

ʠʟʧʦʣʟʚʘʣʠ ʧʦ-ʥʦʚʠ ʩʝʢʚʝʥʘʪʦʨʥʠ ʤʘʰʠʥʠ ï ʢʘʪʦ ʥʘʧʨʠʤʝʨ ABI PRISM, ʨʘʟʨʘʙʦʪʝʥʠ ʦʪ 

Leroy Hood ʠ ʧʨʦʠʟʚʝʜʝʥʠ ʦʪ Applied Biosystems, ʢʦʠʪʦ ʧʦʟʚʦʣʷʚʘʪ ʝʜʥʦʚʨʝʤʝʥʥʦʪʦ 

ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ ʩʪʦʪʠʮʠ ʧʨʦʙʠ.  
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ɺʪʦʨʦ ʧʦʢʦʣʝʥʠʝ ɼʅʂ ʩʝʢʚʝʥʠʨʘʥʝ: 

ʉʝʢʚʝʥʠʨʘʥʝʪʦ ʦʪ ʚʪʦʨʦ ʧʦʢʦʣʝʥʠʝ ʜʨʘʩʪʠʯʥʦ ʩʝ ʨʘʟʣʠʯʘʚʘ ʢʘʪʦ ʤʝʪʦʜʦʣʦʛʠʷ ʠ 

ʧʨʠʥʮʠʧ ʦʪ ʧʨʝʜʰʝʩʪʚʘʱʠʪʝ ʤʝʪʦʜʠ. ɺʝʯʝ ʥʝ ʩʝ Ăʯʝʪʝñ ʥʫʢʣʝʦʪʠʜʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ 

ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʜʠʦ- ʠʣʠ ʬʣʫʦʨʝʩʮʝʥʪʥʦ-ʙʝʣʷʟʘʥʠ dNTP (ʥʫʢʣʝʦʪʠʜʥʠ 

ʜʚʦʡʢʠ) ʠʣʠ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʠ ʧʨʝʜʠ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʩ ʝʣʝʢʪʨʦʬʦʨʝʟʘ. ɺʤʝʩʪʦ ʪʦʚʘ 

ʠʟʩʣʝʜʦʚʘʪʝʣʠʪʝ ʩʘ ʠʟʧʦʣʟʚʘʣʠ ʥʘʩʢʦʨʦ ʦʪʢʨʠʪ Ăʣʫʤʠʥʠʩʮʝʥʪʝʥñ ʤʝʪʦʜ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ 

ʩʠʥʪʝʟʘ ʥʘ ʧʠʨʦʬʦʩʬʘʪ: ʪʦʡ ʩʝ ʩʲʩʪʦʠ ʦʪ ʜʚʫʝʥʟʠʤʝʥ ʧʨʦʮʝʩ, ʧʨʠ ʢʦʡʪʦ ɸʊʌ 

(ʘʜʝʥʦʟʠʥʪʨʠʬʦʩʬʘʪ) ʩʫʣʬʫʨʠʣʘʟʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʧʨʝʚʨʲʱʘʥʝ ʥʘ ʧʠʨʦʬʦʩʬʘʪʘ ʚ ɸʊʌ 

(ʘʜʝʥʦʟʠʥʪʨʠʬʦʩʬʘʪ), ʢʦʡʪʦ ʩʣʝʜ ʪʦʚʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʩʫʙʩʪʨʘʪ ʟʘ ʣʫʮʠʬʝʨʘʟʘ, ʢʘʪʦ 

ʠʟʣʲʯʚʘʥʘʪʘ ʩʚʝʪʣʠʥʘ ʝ ʧʨʦʧʦʨʮʠʦʥʘʣʥʘ ʥʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʧʠʨʦʬʦʩʬʘʪ. ɺʩʝʢʠ dNTP 

ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʩʠʩʪʝʤʘʪʘ ʠ ʧʦʧʘʜʘ ʚʲʨʭʫ ʰʘʙʣʦʥʥʘ ɼʅʂ, ʧʨʠʢʨʝʧʝʥʘ ʢʲʤ ʪʚʲʨʜʘ ʬʘʟʘ. 

ʊʘʟʠ ʤʝʪʦʜʠʢʘ, ʨʘʟʨʘʙʦʪʝʥʘ ʦʪ P¬l Nyr®n ʠ ʢʦʣʝʢʪʠʚ, ʧʨʠʪʝʞʘʚʘ ʨʝʜʠʮʘ ʧʣʶʩʦʚʝ: ʤʦʞʝ ʜʘ 

ʩʝ ʠʟʚʲʨʰʠ ʩ ʥʝʙʝʣʷʟʘʥʠ ʥʫʢʣʝʦʪʠʜʠ (ʚʤʝʩʪʦ ʩʠʣʥʦ ʤʦʜʠʬʠʮʠʨʘʥʠʪʝ dNTP) ʠ ʧʨʦʮʝʩʲʪ 

ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. ʇʦ-ʢʲʩʥʦ ʧʦʜʦʙʨʝʥʠʷʪʘ ʥʘ ʪʘʟʠ ʤʝʪʦʜʦʣʦʛʠʷ 

ʚʢʣʶʯʚʘʪ: ʟʘʢʘʯʘʥʝ ʥʘ ɼʅʂ ʢʲʤ ʧʘʨʘʤʘʛʥʠʪʥʠ ʧʝʨʣʠ ʠ ʝʥʟʠʤʥʦ ʨʘʟʛʨʘʞʜʘʥʝ ʥʘ ʥʝʩʚʲʨʟʘʥʠ 

(ʥʫʢʣʝʦʪʠʜʠ) dNTPs. ʆʩʥʦʚʥʘʪʘ ʪʨʫʜʥʦʩʪ ʥʘ ʪʘʟʠ ʪʝʭʥʠʢʘ ʝ ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ ʢʦʣʢʦ ʦʪ ʝʜʠʥ ʠ 

ʩʲʱ ʥʫʢʣʝʦʪʠʜ ʠʤʘ ʚ ʝʜʠʥ ʨʝʜ ʚ ʜʘʜʝʥʘ ʧʦʟʠʮʠʷ: ʠʥʪʝʥʟʠʪʝʪʲʪ ʥʘ ʦʩʚʦʙʦʜʝʥʘʪʘ ʩʚʝʪʣʠʥʘ 

ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʜʲʣʞʠʥʘʪʘ ʥʘ ʭʦʤʦʧʦʣʠʤʝʨʘ, ʥʦ ʬʦʥʦʚʠʷʪ ʰʫʤ ʧʨʝʜʠʟʚʠʢʚʘ ʥʝʣʠʥʝʡʥʦ 

ʦʪʯʠʪʘʥʝ ʥʘʜ ʯʝʪʠʨʠ ʠʣʠ ʧʝʪ ʠʜʝʥʪʠʯʥʠ ʥʫʢʣʝʦʪʠʜʘ. ʇʦ-ʢʲʩʥʦ ʧʠʨʦʩʝʢʚʝʥʠʨʘʥʝʪʦ ʝ 

ʣʠʮʝʥʟʠʨʘʥʦ ʦʪ 454 Life Sciences, ʢʦʷʪʦ ʢʦʤʧʘʥʠʷ ʧʨʝʚʨʲʱʘ ʪʘʟʠ ʤʝʪʦʜʠʢʘ ʚ ʧʲʨʚʘʪʘ ʛʦʣʷʤʘ 

ʫʩʧʝʰʥʘ ʪʲʨʛʦʚʩʢʘ ʪʝʭʥʦʣʦʛʠʷ ʦʪ ʩʣʝʜʚʘʱʦ ʧʦʢʦʣʝʥʠʝ (Ănext-generation sequencingñ - NGS). 

ʇʨʠʥʮʠʧʘ ʥʘ ʤʝʪʦʜʠʢʘʪʘ ʩʝ ʩʲʩʪʦʠ ʚ:  

1) ɼʅʂ ʤʦʣʝʢʫʣʠʪʝ ʧʲʨʚʦ ʩʝ ʧʨʠʢʨʝʧʷʪ ʢʲʤ ʤʘʛʥʠʪʥʠʪʝ ʧʝʨʣʠ ʯʨʝʟ ʘʜʘʧʪʦʨʥʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ, ʢʦʠʪʦ ʩʣʝʜ ʪʦʚʘ  

2) ʧʨʝʤʠʥʘʚʘʪ ʧʨʝʟ ʝʤʫʣʩʠʦʥʝʥ ʚʦʜʘ-ʚ-ʤʘʩʣʦ PCR (ʇʦʣʠʤʝʨʘʟʥʦ ʚʝʨʠʞʥʘ ʨʝʘʢʮʠʷ - 

emPCR), ʟʘ ʜʘ ʧʦʢʨʠʷʪ ʚʩʷʢʘ ʤʘʛʥʠʪʥʘ ʧʝʨʣʘ ʩ ʢʣʦʥʘʣʥʘ ɼʅʂ, ʩʣʝʜʚʘ  

3) ʝʪʘʧ ʥʘ ʧʨʦʤʠʚʘʥʝ ʥʘ ʪʝʟʠ ʧʦʢʨʠʪʠ ʩ ɼʅʂ ʧʝʨʣʠ ʚʲʨʭʫ ʧʠʢʦʣʠʪʲʨʥʘ ʨʝʘʢʮʠʦʥʥʘ 

ʧʣʘʢʘ, ʥʘ ʢʦʷʪʦ ʝʜʥʘ ʧʝʨʣʘ ʧʘʩʚʘ ʥʘ ʝʜʥʘ ʷʤʢʘ;  

4) ʩʣʝʜʚʘʱʘ ʩʪʲʧʢʘ ʚ ʤʝʪʦʜʠʢʘʪʘ ʝ ʧʠʨʦʩʝʢʚʝʥʠʨʘʥʝ, ʢʦʛʘʪʦ ʧʦ ʧʣʘʢʘʪʘ ʩʝ ʟʘʢʘʯʘʪ 

ʤʘʣʢʠ ʝʥʟʠʤʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʝʨʣʠ, ʠ dNTPs, ʠ  

5) ʠʟʤʝʨʚʘʥʝ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʧʠʨʦʬʦʩʬʘʪ, ʠʟʧʦʣʟʚʘʡʢʠ ʩʝʥʟʦʨ (CCD). ʊʘʟʠ ʪʝʭʥʠʢʘ 

ʝ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ ʧʨʦʠʟʚʝʜʝ ʜʲʣʞʠʥʘ ʦʪ ʦʢʦʣʦ 400ï500 ʙʘʟʦʚʠ ʜʚʦʡʢʠ (bp) ʠ ʧʦʟʚʦʣʷʚʘ 

ʧʲʣʥʦʪʦ ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ ʝʜʠʥ ʯʦʚʝʰʢʠ ʛʝʥʦʤ. ʇʲʨʚʘʪʘ ʚʠʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʥʘ ʤʘʰʠʥʘ 

(HTS), ʢʦʷʪʦ ʝ ʰʠʨʦʢʦ ʜʦʩʪʲʧʥʘ ʟʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʝ ʦʨʠʛʠʥʘʣʥʘʪʘ GS 20, ʢʦʷʪʦ ʧʦ-ʢʲʩʥʦ ʝ 

ʟʘʤʝʩʪʝʥʘ ʦʪ 454 GS FLX, ʢʦʷʪʦ ʧʨʝʜʣʘʛʘ ʧʦ-ʛʦʣʷʤ ʙʨʦʡ ʯʝʪʝʥʠʷ/ʢʦʧʠʷ, ʢʘʢʪʦ ʠ ʧʦ-ʜʦʙʨʠ 

ʜʘʥʥʠ ʟʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʩʝʢʚʝʥʮʠʠʪʝ.  
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ʌʠʛ. 2: ʇʨʠʥʮʠʧ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʤʘʛʥʠʪʥʠ ʧʝʨʣʠ ʩ ʢʣʦʥʘʣʥʘ ɼʅʂ, ʟʘʣʝʛʥʘʣ ʚ 

ʧʘʪʝʥʪʦʚʘʥʘʪʘ ʪʝʭʥʦʣʦʛʠʷ ʥʘ 454 Life Sciences 

 

ʊʦʯʥʦʩʪʪʘ ʧʨʠ ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ ʛʝʥʦʤʥʘ ɼʅʂ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʠʣʠ ʧʨʠ ʧʲʣʥʦ 

ʛʝʥʦʤʥʦ ʩʝʢʚʝʥʠʨʘʥʝ ʙʠʚʘ ʩʧʦʤʦʛʥʘʪʘ ʦʪ ʘʚʪʦʤʘʪʠʯʥʦ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʩʝʢʚʝʥʠʨʘʥʠʷ ʛʝʥʦʤ ʩ 

ʨʝʬʝʨʝʥʪʝʥ ʪʘʢʲʚ ʦʪ ʙʘʟʘ ʜʘʥʥʠ. ʊʦʚʘ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʩʝʢʚʝʥʮʠʠ ʩʧʦʤʘʛʘ ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ 

ʝʢʟʦʥʠ ʠ ʤʠʛʨʠʨʘʣʠ ɼʅʂ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ ʠʣʠ ʩʣʝʪʠ ʛʝʥʠ.  

ʇʦ-ʢʲʩʥʦ ʚ ʠʩʪʦʨʠʷʪʘ, ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʘʪʘ ʚʝʯʝ ʧʨʦʮʝʜʫʨʘ ʥʘ ʛʝʥʦʤʥʦ ʩʝʢʚʝʥʠʨʘʥʝ 

(GAIIx) ʙʠʚʘ ʧʦʩʣʝʜʚʘʥʘ ʦʪ HiSeq ʤʘʰʠʥʘ, ʩʧʦʩʦʙʥʘ ʜʘ ʩʝʢʚʝʥʠʨʘ ʦʱʝ ʧʦ-ʜʲʣʛʠ ʬʨʘʛʤʝʥʪʠ 

ɼʅʂ, ʘ ʩʣʝʜ ʪʦʚʘ ʠʜʚʘ ʝʨʘʪʘ ʠ ʥʘ MiSeq ʪʝʭʥʦʣʦʛʠʷʪʘ, ʢʦʷʪʦ ʠʟʚʲʨʰʚʘ ʘʥʘʣʠʟʘ ʥʘ ʧʦ-ʥʠʩʢʘ 

ʮʝʥʘ, ʧʦ-ʙʲʨʟʦ ʠ ʫʩʧʷʚʘ ʜʘ Ăʧʨʦʯʝʪʝñ ʧʦ-ʜʲʣʛʠ ʫʯʘʩʪʲʮʠ.  

ʈʝʜʠʮʘ ʜʨʫʛʠ ʢʦʤʧʘʥʠʠ ʟʘ ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ, ʚʩʷʢʘ ʦʪ ʢʦʠʪʦ ʝ 

ʨʘʟʨʘʙʦʪʠʣʘ ʩʚʦʠ ʩʦʙʩʪʚʝʥʠ ʤʝʪʦʜʠʢʠ, ʩʲʱʦ ʩʘ ʩʝ ʧʦʷʚʷʚʘʣʠ ʠ ʠʟʯʝʟʥʘʣʠ ʦʪ ʧʘʟʘʨʘ ʠ ʩʘ 

ʜʘʚʘʣʠ ʩʚʦʷ ʧʨʠʥʦʩ ʢʲʤ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʦʧʪʠʤʠʟʠʨʘʥʘʪʘ ʤʝʪʦʜʠʢʘ ʟʘ ʧʲʣʥʦ ʛʝʥʦʤʥʦ 

ʩʝʢʚʝʥʠʨʘʥʝ.  

ʄʝʪʦʜʠʢʘʪʘ ʥʘ ʩʝʢʚʝʥʠʨʘʥʝ ʯʨʝʟ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʦ ʣʠʛʠʨʘʥʝ ʠ ʜʝʪʝʢʮʠʷ (SOLiD) ʦʪ 

Applied Biosystems (ʢʦʷʪʦ ʢʦʤʧʘʥʠʷ ʩʪʘʥʘ Life Technologies ʩʣʝʜ ʩʣʠʚʘʥʝ ʩ Invitrogen) ʝ 

ʧʨʠʤʝʨ ʟʘ ʪʘʢʲʚ ʮʷʣʦʩʪʝʥ ʧʨʦʜʫʢʪ, ʚʢʣʶʯʚʘʱ ʠ ʩʧʝʮʠʬʠʯʝʥ ʩʦʬʪʫʝʨ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʫʨʦʚʠ 

ʜʘʥʥʠ, ʢʦʡʪʦ ʩʝ ʝ ʥʘʣʦʞʠʣ ʥʘ ʧʘʟʘʨʘ ʧʦʨʘʜʠ ʧʦ-ʥʠʩʢʘʪʘ ʮʝʥʘ ʥʘ ʨʝʘʢʮʠʷʪʘ, ʤʘʢʘʨ ʯʝ ʥʝ ʤʦʞʝ 

ʜʘ ʜʦʩʪʠʛʥʝ ʧʦʪʝʥʮʠʘʣʘ ʥʘ Solexa Illumina. 

ɼʨʫʛʘ ʟʘʙʝʣʝʞʠʪʝʣʥʘ ʪʝʭʥʦʣʦʛʠʷ, ʙʘʟʠʨʘʥʘ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʩʚʲʨʟʚʘʥʝ, ʝ ʪʝʭʥʠʢʘʪʘ 

"DNA nanoballs" ʥʘ Complete Genomic's, ʧʨʠ ʢʦʷʪʦ ʨʝʟʫʣʪʘʪʲʪ ʩʘ ʜʲʣʛʠ ɼʅʂ ʚʝʨʠʛʠ, 
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ʧʦʣʫʯʝʥʠ ʧʦʩʨʝʜʩʪʚʦʤ Ăbridgeñ ʘʤʧʣʠʬʠʢʘʮʠʷ ʥʘ ʧʦʚʪʘʨʷʱʠ ʩʝ ʫʯʘʩʪʲʮʠ ʦʪ ʚʝʨʠʛʘʪʘ ʥʘ 

ʰʘʙʣʦʥʥʘʪʘ ɼʅʂ, ʟʘʚʲʨʰʚʘʱʠ ʩ ʘʜʘʧʪʦʨʠ, ʢʦʠʪʦ ʩʝ ʟʘʢʘʯʘʪ ʟʘ ʥʘʥʦʧʝʨʣʠʪʝ. 

ʇʦʩʣʝʜʥʘʪʘ ʟʘʙʝʣʝʞʠʪʝʣʥʘ ʩʝʢʚʝʥʮʠʦʥʥʘ ʪʝʭʥʠʢʘ ʦʪ ʚʪʦʨʦ ʧʦʢʦʣʝʥʠʝ ʝ ʨʘʟʨʘʙʦʪʝʥʘ 

ʦʪ Jonathan Rothburg - Ion Torrent (ʜʨʫʛ ʧʨʦʜʫʢʪ ʥʘ Life Technologies). ʊʷ ʝ ʧʲʨʚʘʪʘ ʪʘʢʘ 

ʥʘʨʝʯʝʥʘ "ʧʦʩʪ-ʩʚʝʪʣʠʥʥʘ" ʪʝʭʥʦʣʦʛʠʷ, ʪʲʡ ʢʘʪʦ ʥʝ ʠʟʧʦʣʟʚʘ ʥʠʪʦ ʬʣʫʦʨʝʩʮʝʥʮʠʷ, ʥʠʪʦ 

ʣʫʤʠʥʝʩʮʝʥʮʠʷ. ʂʣʦʥʘʣʥʠʪʝ ɼʅʂ ʬʨʘʛʤʝʥʪʠ (ʧʦʣʫʯʝʥʠ ʯʨʝʟ emPCR) ʩʘ ʥʘʪʦʚʘʨʝʥʠ ʚʲʨʭʫ 

ʧʠʢʦʷʤʢʦʚʠ ʧʣʘʢʠ. ʀʥʢʦʨʧʦʨʠʨʘʥʝʪʦ ʥʘ ʥʫʢʣʝʦʪʠʜʠ ʩʝ ʠʟʤʝʨʚʘ ʥʝ ʯʨʝʟ ʦʩʚʦʙʦʞʜʘʚʘʥʝ ʥʘ 

ʧʠʨʦʬʦʩʬʘʪ, ʘ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʣʠʢʘʪʘ ʚ ʨʅ ʧʨʠ ʦʩʚʦʙʦʞʜʘʚʘʥʝʪʦ ʥʘ ʧʨʦʪʦʥʠ (ʅ + ʡʦʥʠ) ʧʦ 

ʚʨʝʤʝ ʥʘ ʧʦʣʠʤʝʨʘʟʥʦʚʝʨʠʞʥʘʪʘ ʨʝʘʢʮʠʷ. ʀʟʤʝʨʚʘʥʝʪʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʯʨʝʟ CMOS 

ʪʝʭʥʦʣʦʛʠʷ, ʠʟʧʦʣʟʚʘʥʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʤʠʢʨʦʧʨʦʮʝʩʦʨʥʠ ʯʠʧʦʚʝ. ʊʘʟʠ ʪʝʭʥʦʣʦʛʠʷ 

ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʤʥʦʛʦ ʙʲʨʟʦ ʩʝʢʚʝʥʠʨʘʥʝ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʚʲʧʨʝʢʠ ʯʝ ʪʘʟʠ ʪʝʭʥʦʣʦʛʠʷ 

ʥʝ ʝ ʧʦʜʭʦʜʷʱʘ ʜʘ ʠʥʪʝʨʧʨʝʪʠʨʘ ʭʦʤʦʧʦʣʠʤʝʨʥʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ ʧʦʨʘʜʠ ʟʘʛʫʙʘʪʘ ʥʘ 

ʩʠʛʥʘʣ, ʪʲʡ ʢʘʪʦ ʤʥʦʞʝʩʪʚʦ dNTP ʩʲʚʧʘʜʘʪ. 

Ăʈʝʚʦʣʶʮʠʷʪʘ ʥʘ ʛʝʥʦʤʠʢʘʪʘñ ʟʘʜʤʠʥʘʚʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʨʝʚʦʣʶʮʠʷ, ʦʧʠʩʘʥʘ ʦʪ 

ʟʘʢʦʥʘ ʥʘ ʄʫʨ: ʩʣʦʞʥʦʩʪʪʘ ʥʘ ʤʠʢʨʦʯʠʧʦʚʝʪʝ (ʠʟʤʝʨʝʥʘ ʯʨʝʟ ʙʨʦʷ ʥʘ ʪʨʘʥʟʠʩʪʦʨʠʪʝ ʥʘ 

ʝʜʠʥʠʮʘ ʮʝʥʘ) ʩʝ ʫʜʚʦʷʚʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʥʘ ʚʩʝʢʠ ʜʚʝ ʛʦʜʠʥʠ, ʜʦʢʘʪʦ ʩʝʢʚʝʥʠʨʘʥʝʪʦ ʥʘ 

ɼʅʂ ʠ ʜʲʣʞʠʥʘʪʘ ʥʘ ʩʝʢʚʝʥʠʨʘʥʠʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ ʤʝʞʜʫ 2004 ʛ. ʠ 2010 ʛ. ʩʝ ʫʜʚʦʷʚʘ 

ʥʘ ʚʩʝʢʠ ʧʝʪ ʤʝʩʝʮʘ. ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʧʣʘʪʬʦʨʤʘʪʘ ʟʘ ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ Illumina ʩʝ ʝ 

ʜʦʢʘʟʘʣʘ ʢʘʪʦ ʥʘʡ-ʫʩʧʝʰʥʘ ʠ ʩʝ ʩʤʷʪʘ ʟʘ ʤʦʥʦʧʦʣʠʩʪ ʚ ɼʅʂ ʩʝʢʚʝʥʠʨʘʥʝʪʦ ʦʪ ʚʪʦʨʦ 

ʧʦʢʦʣʝʥʠʝ.  

 

ʊʨʝʪʦ ʧʦʢʦʣʝʥʠʝ ɼʅʂ ʩʝʢʚʝʥʠʨʘʥʝ: 

ʉʝʢʚʝʥʠʨʘʥʝʪʦ ʥʘ ʝʜʠʥʠʯʥʘ ʤʦʣʝʢʫʣʘ ɼʅʂ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ (SMS) ʝ ʝʜʥʘ ʦʪ 

ʦʧʨʝʜʝʣʷʱʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʪʨʝʪʦʪʦ ʧʦʢʦʣʝʥʠʝ ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ. ʉʲʱʦ ʪʘʢʘ ʣʠʧʩʘʪʘ 

ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʘʤʧʣʠʬʠʢʘʮʠʷ ʥʘ ɼʅʂ, ʩʪʲʧʢʘ ʢʦʷʪʦ ʧʨʠʩʲʩʪʚʘ ʟʘʜʲʣʞʠʪʝʣʥʦ ʧʨʠ 

ʧʨʝʜʭʦʜʥʠʪʝ ʝʪʘʧʠ ʦʪ ʠʩʪʦʨʠʷʪʘ ʥʘ ʩʝʢʚʝʥʪʥʠʷʪ ʘʥʘʣʠʟ ʝ ʦʱʝ ʝʜʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʪʨʝʪʦ 

ʧʦʢʦʣʝʥʠʝ ʩʝʢʚʝʥʠʨʘʥʝ. ʇʲʨʚʘʪʘ SMS ʪʝʭʥʦʣʦʛʠʷ ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʚ ʣʘʙʦʨʘʪʦʨʠʷʪʘ ʥʘ Stephen 

Quake, ʘ ʧʦ-ʢʲʩʥʦ ʢʦʤʝʨʩʠʘʣʠʟʠʨʘʥʘ ʠ ʧʘʪʝʥʪʦʚʘʥʘ ʦʪ Helicos BioSciences, ʠ ʨʘʙʦʪʠ ʥʘ 

ʩʲʱʠʷ ʧʨʠʥʮʠʧ ʢʘʢʪʦ Illumina, ʥʦ ʙʝʟ Ăbridgeñ ʘʤʧʣʠʬʠʢʘʮʠʷ; ʰʘʙʣʦʥʥʦʪʦ ɼʅʂ ʝ 

ʧʨʠʢʨʝʧʝʥʦ ʢʲʤ ʧʣʦʩʢʘ ʧʦʚʲʨʭʥʦʩʪ ʠ ʩʣʝʜ ʪʦʚʘ ʪʘʢʘ ʥʘʨʝʯʝʥʠʪʝ Ăʚʠʨʪʫʘʣʥʠ ʪʝʨʤʠʥʘʪʦʨʥʠñ 

ʥʫʢʣʝʦʪʠʜʠ (ʬʣʫʦʨʝʩʮʝʥʪʥʠ ʦʙʨʘʪʥʠ ʪʝʨʤʠʥʘʪʦʨʥʠ dNTPs) ʩʝ ʥʘʪʦʚʘʨʚʘʪ ʚʲʨʭʫ ʝʜʥʘ ʙʘʟʘ 

ʠ ʩʝ ʠʟʦʙʨʘʟʷʚʘʪ, ʧʨʝʜʠ ʨʘʟʮʝʧʚʘʥʝʪʦ ʠ ʮʠʢʣʠʨʘʥʝʪʦ ʥʘ ʩʣʝʜʚʘʱʘʪʘ ʙʘʟʘ. ɺʲʧʨʝʢʠ ʯʝ ʝ 

ʩʨʘʚʥʠʪʝʣʥʦ ʙʘʚʝʥ ʠ ʩʢʲʧ ʤʝʪʦʜ, ʪʦʡ ʝ ʧʲʨʚʠʷʪ ʧʦ ʨʦʜʘ ʩʠ, ʢʦʡʪʦ ʧʦʟʚʦʣʷʚʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʥʘ ʥʝʘʤʧʣʠʬʠʮʠʨʘʥʘʪʘ ɼʅʂ ʜʘ ʙʲʜʝ ʚʠʟʫʘʣʠʟʠʨʘʥʘ. 

Pacific Biosciences ʠ ʛʘʤʘʪʘ ʠʤ ʤʘʰʠʥʠ PacBio ʩʲʟʜʘʚʘʪ ʪʝʭʥʦʣʦʛʠʷʪʘ SMRT 

(ʧʣʘʪʬʦʨʤʘ ʟʘ ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ ʝʜʠʥʠʯʥʘ ʤʦʣʝʢʫʣʘ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ) ʦʪ ʪʨʝʪʦ ʧʦʢʦʣʝʥʠʝ. ʇʨʠ 

ʪʝʭʥʦʣʦʛʠʷʪʘ SMRT ʩʝ ʠʟʚʲʨʰʚʘ ɼʅʂ ʧʦʣʠʤʝʨʠʟʘʮʠʷ ʚʲʨʭʫ ʥʘʥʦʩʪʨʫʢʪʫʨʠ, ʥʘʨʝʯʝʥʠ zero-

mode waveguides (ZMWs), ʢʦʠʪʦ ʩʘ ʧʦ ʩʲʱʝʩʪʚʦ ʤʘʣʢʠ ʜʫʧʢʠ ʚ ʤʝʪʘʣʝʥ ʬʠʣʤ/ʤʦʥʦʩʣʦʡ, 

ʧʦʢʨʠʚʘʱ ʤʠʢʨʦʯʠʧ. ʊʝʟʠ ZMW ʠʟʧʦʣʟʚʘʪ ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʩʚʝʪʣʠʥʘʪʘ, ʤʠʥʘʚʘʱʘ ʧʨʝʟ ʦʪʚʦʨʠ 

ʩ ʜʠʘʤʝʪʲʨ, ʧʦ-ʤʘʣʲʢ ʦʪ ʪʦʟʠ ʥʘ ʣʲʯʘ ʩʚʝʪʣʠʥʘ, ʢʦʝʪʦ ʧʨʠʯʠʥʷʚʘ ʝʢʩʧʦʥʝʥʮʠʘʣʥʠʷ ʤʫ 

ʨʘʟʧʘʜ, ʢʘʪʦ ʩʝ ʦʩʚʝʪʷʚʘ ʩʘʤʦ ʜʲʥʦʪʦ ʥʘ ʷʤʢʠʪʝ/ʜʫʧʢʠʪʝ. ʊʦʚʘ ʧʦʟʚʦʣʷʚʘ ʚʠʟʫʘʣʠʟʠʨʘʥʝʪʦ 

ʥʘ ʝʜʠʥʠʯʥʠ ʬʣʫʦʨʦʬʦʨʥʠ ʤʦʣʝʢʫʣʠ ʚ ʙʣʠʟʦʩʪ ʜʦ ʜʲʥʦʪʦ ʥʘ ZMW, ʪʲʡ ʢʘʪʦ ʟʦʥʘʪʘ ʥʘ 

ʣʘʟʝʨʥʦ ʚʲʟʙʫʞʜʘʥʝ ʝ ʪʦʣʢʦʚʘ ʤʘʣʢʘ ʥʘ ʬʦʥʘ ʥʘ ʩʲʩʝʜʥʠʪʝ ʤʦʣʝʢʫʣʠ ʚ ʨʘʟʪʚʦʨʘ. ʆʪʣʘʛʘʥʝʪʦ 

ʥʘ ʝʜʠʥʠʯʥʠ ʤʦʣʝʢʫʣʠ ʥʘ ɼʅʂ ʧʦʣʠʤʝʨʘʟʘ ʚ ZMW ʛʠ ʧʦʩʪʘʚʷ ʚ ʦʩʚʝʪʝʥʘʪʘ ʦʙʣʘʩʪ: ʯʨʝʟ 

ʧʨʦʤʠʚʘʥʝ ʥʘ ʪʘʨʛʝʪʥʘʪʘ ɼʅʂ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʠ ʬʣʫʦʨʝʩʮʝʥʪʥʠ dNTPs, ʫʜʲʣʞʘʚʘʥʝʪʦ ʥʘ 

ɼʅʂ ʚʝʨʠʛʠʪʝ ʩ ʝʜʠʥʠʯʥʠ ʥʫʢʣʝʦʪʠʜʠ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʢʘʪʦ ʩʘʤʦ 

ʬʣʫʦʨʝʩʮʝʥʪʥʦ ʙʝʣʷʟʘʥʠʷʪ ʥʫʢʣʝʦʪʠʜ ʱʝ ʛʝʥʝʨʠʨʘ ʬʣʫʦʨʝʩʮʝʥʮʠʷ, ʩʣʝʜ ʢʦʝʪʦ ʙʘʛʨʠʣʦʪʦ ʩʝ 

ʦʪʜʝʣʷ, ʟʘʚʲʨʰʚʘʡʢʠ ʩʠʛʥʘʣʘ ʟʘ ʪʘʟʠ ʧʦʟʠʮʠʷ. ʊʘʟʠ ʪʝʭʥʦʣʦʛʠʷ ʤʦʞʝ ʜʘ ʧʨʦʩʣʝʜʠ ʝʜʠʥʠʯʥʠ 

http://corhv.government.bg/
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ʤʦʣʝʢʫʣʠ ɼʅʂ ʚ ʤʥʦʛʦ ʢʨʘʪʲʢ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ. ʄʘʰʠʥʘʪʘ PacBio ʧʦʟʚʦʣʷʚʘ ʦʪʢʨʠʚʘʥʝʪʦ 

ʥʘ ʤʦʜʠʬʠʮʠʨʘʥʠ ʙʘʟʠ ʠ ʩʲʱʦ ʤʦʞʝ ʜʘ ʛʝʥʝʨʠʨʘ ʩʝʢʚʝʥʮʠʠ ʩ ʜʲʣʞʠʥʘ ʥʘʜ 10 kb.  

ʌʠʛ. 3: ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʨʠʥʮʠʧʘ ʥʘ ʪʝʭʥʦʣʦʛʠʷʪʘ SMRT 

 

ʄʦʞʝ ʙʠ ʥʘʡ-ʦʯʘʢʚʘʥʘʪʘ ʦʙʣʘʩʪ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʩʝʢʚʝʥʪʥʠʷʪ ʘʥʘʣʠʟ ʦʪ ʪʨʝʪʦ 

ʧʦʢʦʣʝʥʠʝ ʝ ʩʝʢʚʝʥʠʨʘʥʝ ʩ ʥʘʥʦʧʦʨʠ ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʛʝʥʦʤʥʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʚʩʷʢʘʢʚʠ ʙʠʦʣʦʛʠʯʥʠ ʠ ʭʠʤʠʯʥʠ ʤʦʣʝʢʫʣʠ. ʇʦʪʝʥʮʠʘʣʲʪ ʧʨʠ 

ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ ʛʝʥʦʤʥʘ ɼʅʂ ʥʘ ʥʘʥʦʧʦʨʠʪʝ ʝ ʫʩʪʘʥʦʚʝʥ ʦʱʝ ʧʨʝʜʠ ʧʦʷʚʘʪʘ ʥʘ ʩʝʢʚʝʥʠʨʘʥʝ 

ʦʪ ʚʪʦʨʦ ʧʦʢʦʣʝʥʠʝ, ʢʦʛʘʪʦ ʠʟʩʣʝʜʦʚʘʪʝʣʠʪʝ ʩʘ ʜʦʢʘʟʘʣʠ, ʯʝ ʝʜʥʦʚʝʨʠʞʥʘʪʘ ʈʅʂ ʠʣʠ ɼʅʂ 

ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʦʢʘʨʘʥʠ ʧʨʝʟ ʣʠʧʠʜʝʥ ʜʚʫʩʣʦʡ ʧʨʝʟ ʛʦʣʝʤʠ Ŭ-ʭʝʤʦʣʠʟʠʥʦʚʠ ʡʦʥʥʠ ʢʘʥʘʣʠ 

ʯʨʝʟ ʝʣʝʢʪʨʦʬʦʨʝʟʘ. Oxford Nanopore Technologies (ONT) ʝ ʧʲʨʚʘʪʘ ʢʦʤʧʘʥʠʷ, ʧʨʝʜʣʘʛʘʱʘ 

ʩʝʢʚʝʥʘʪʦʨʠ ʩ ʥʘʥʦʧʦʨʠ, ʝʜʥʠ ʦʪ ʢʦʠʪʦ ʩʘ: GridION ʠ MinION. ʏʘʩʪ ʦʪ ʪʝʟʠ ʫʩʪʨʦʡʩʪʚʘ ʩʘ 

ʪʦʣʢʦʚʘ ʤʘʣʢʠ ʢʘʪʦ ʨʘʟʤʝʨʠ, ʢʦʣʢʦʪʦ ʝ ʝʜʥʦ ʤʦʙʠʣʥʦ USB ʫʩʪʨʦʡʩʪʚʦ ʩ ʨʘʟʤʝʨ ʥʘ ʩʤʘʨʪʬʦʥ 

ʠ ʟʘ ʧʨʲʚ ʧʲʪ ʧʦʜʦʙʥʦ ʝ ʧʫʩʥʘʪʦ ʥʘ ʧʘʟʘʨʘ ʟʘ ʢʨʘʡʥʠ ʧʦʪʨʝʙʠʪʝʣʠ ʧʨʝʟ 2014 ʛ. ɺʝʯʝ 

ʩʝʢʚʝʥʘʪʦʨʠ ʢʘʪʦ MinIONs ʩʘ ʙʠʣʠ ʠʟʧʦʣʟʚʘʥʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʨʝʬʝʨʝʥʪʥʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ ʦʪ ʙʘʢʪʝʨʠʘʣʝʥ ʛʝʥʦʤ ʠ ʮʝʣʝʚʠ ʘʤʧʣʠʢʦʥʠ, ʢʘʢʪʦ ʠ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ 

ʰʘʙʣʦʥʥʘ ɼʅʂ, ʢʦʷʪʦ ʤʘʰʠʥʠʪʝ ʥʘ Illumina ʜʘ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ ʙʠʙʣʠʦʪʝʢʘ. ʂʨʘʪʢʦʪʦ ʚʨʝʤʝ 

ʟʘ ʩʝʢʚʝʥʠʨʘʥʝ ʠ ʢʦʤʧʘʢʪʥʦʩʪʪʘ ʥʘ ʤʘʰʠʥʘʪʘ ʦʩʠʛʫʨʷʚʘʪ ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʨʘʙʦʪʘ ʚ ʧʦʣʝʚʠ 

ʫʩʣʦʚʠʷ ʥʘ ʪʝʨʝʥ. Joshua Quick ʠ Nicholas Loman ʠʟʧʦʣʟʚʘʪ MinION ʩʝʢʚʝʥʘʪʦʨʘ ʥʘ ʪʝʨʝʥ ʚ 

ɻʚʠʥʝʷ, ʜʦʢʘʟʚʘʡʢʠ ʚʠʨʫʩʘ ʥʘ ɽʙʦʣʘ ʠ ʩʝʢʚʝʥʠʨʘʡʢʠ ʚʠʨʫʩʥʠʷ ʛʝʥʦʤ ʝʜʚʘ ʜʚʘ ʜʥʠ ʩʣʝʜ 

ʧʨʦʙʦʚʟʝʤʘʥʝ. 

 

ʌʠʛ. 4: ʉʥʠʤʢʠ ʥʘ ʘʧʘʨʘʪʠʪʝ ʥʘ Oxford Nanopore Technologies (ONT) 
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ʌʠʛ. 5: ʉʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʥʘ ʙʘʟʘ ʮʝʥʘ/ʢʘʯʝʩʪʚʦ/ʚʨʝʤʝ ʤʝʞʜʫ ʩʝʢʚʝʥʪʥʠʪʝ ʤʝʪʦʜʠ 

 

ʇʨʠʥʮʠʧ ʥʘ ʩʝʢʚʝʥʮʠʦʥʥʠʷ ʧʨʦʮʝʩ: 

ʌʠʛ. 6: ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠʪʝ ʧʨʦʮʝʩʠ ʚ ʩʝʢʚʝʥʪʥʠʷʪ ʘʥʘʣʠʟ 

 

ʂʘʪʦ ʧʲʨʚʘ ʩʪʲʧʢʘ ʦʪ ʧʨʦʮʝʩʘ ʥʘ ɼʅʂ ʩʝʢʚʝʥʠʨʘʥʝ ʝ ʩʲʙʠʨʘʥʝ ʥʘ ʧʨʦʙʠʪʝ ʠ 

ʧʦʜʛʦʪʦʚʢʘʪʘ ʠʤ ʟʘ ʠʟʦʣʠʨʘʥʝ ʥʘ ɼʅʂ. ʉʣʝʜ ʢʘʪʦ ɼʅʂ ʝ ʠʟʦʣʠʨʘʥʦ ʧʦ ʩʪʘʥʜʘʨʪʥʠʪʝ ʤʝʪʦʜʠ 

ʠ ʦʮʝʥʝʥʦ ʧʦ ʢʘʯʝʩʪʚʦ ʯʨʝʟ ʥʘʥʦʬʦʪʦʤʝʪʲʨ (NanoDrop), ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʬʨʘʛʤʝʥʪʠ ʩʪʘʚʘ 

ʧʦ ʤʝʭʘʥʠʯʝʥ (ʧʨʠ Illumina ʯʨʝʟ ʬʦʢʫʩʠʨʘʥ ʫʣʪʨʘʟʚʫʢ) ʠʣʠ ʝʥʟʠʤʦʣʦʛʠʯʝʥ ʧʲʪ (ʧʨʠ Nextera 

ʪʝʭʥʦʣʦʛʠʷʪʘ) ʥʘ ʠʟʦʣʠʨʘʥʦʪʦ ɼʅʂ. ʇʦʣʫʯʝʥʠʪʝ ʬʨʘʛʤʝʥʪʠ ʩʝ ʙʣʘʥʪʠʨʘʪ ʯʨʝʟ ʧʨʠʙʘʚʷʥʝ 

ʥʘ ʝʢʟʦʥʫʢʣʝʘʟʠ ʠ ʩʝ ʜʦʙʘʚʷ ʧʦ ʝʜʥʘ ʙʘʟʘ ɸ (ʘʜʝʥʠʥ), ʢʦʷʪʦ ʧʦ ʢʲʩʥʦ ʱʝ ʩʝ ʩʚʲʨʞʝ ʩ 

ʧʨʠʙʘʚʝʥʠʷʪ ʘʜʘʧʪʝʨ. ɸʜʘʧʪʝʨʠʪʝ ʩʲʜʲʨʞʘʪ ʧʦʟʥʘʪʠ ɼʅʂ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ ʠ ʠʟʚʝʩʪʝʥ 

ʙʘʨʢʦʜ, ʢʦʡʪʦ ʩʝ ʩʲʩʪʦʠ ʦʪ 5 ɼʅʂ ʙʘʟʠ, ʩ ʢʦʠʪʦ ʩʝ ʙʝʣʝʞʘʪ ʬʨʘʛʤʝʥʪʠʪʝ ʠ ʢʦʠʪʦ ʧʦ-ʢʲʩʥʦ 

ʩʣʫʞʘʪ ʟʘ ʩʚʲʨʟʚʘʥʝ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠʪʝ, ʧʦʣʫʯʝʥʠ ʧʨʠ ʩʝʢʚʝʥʠʨʘʥʝʪʦ. ʂʲʤ ʪʝʟʠ 

ʘʜʘʧʪʦʨʠ, ʢʦʠʪʦ ʩʲʜʲʨʞʘʪ ʦʧʨʝʜʝʣʝʥʘ ʠʟʚʝʩʪʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʧʦ-ʢʲʩʥʦ ʩʝ ʟʘʢʘʯʘʪ 

ʩʝʢʚʝʥʮʠʦʥʥʠʪʝ ʧʨʘʡʤʝʨʠ, ʩ ʢʦʝʪʦ ʥʘ ʧʨʘʢʪʠʢʘ ʟʘʧʦʯʚʘ ʩʝʢʚʝʥʠʨʘʥʝʪʦ. 
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ʌʠʛ. 7: ʇʨʝʜʚʘʨʠʪʝʣʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ɼʅʂ ʧʨʦʙʘʪʘ, ʧʦʜʛʦʪʦʚʢʘ ʟʘ ʙʨʠʜʞ ʘʤʧʣʠʬʠʢʘʮʠʷ ʠ 

ʥʘʤʥʦʞʘʚʘʥʝ ʥʘ ʬʨʘʛʤʝʥʪʠʪʝ 

 

ʏʨʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʜʝʪʝʨʤʠʥʠʨʘʥʠ ʙʘʨʢʦʜ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ ʝ ʚʲʟʤʦʞʥʦ ʜʘ 

ʙʲʜʘʪ ʤʠʢʩʠʨʘʥʠ ʨʘʟʣʠʯʥʠ ʧʦ ʚʠʜ ɼʅʂ ʬʨʘʛʤʝʥʪʠ ʦʪ ʨʘʟʣʠʯʥʠ ʠʥʪʝʨʝʩʫʚʘʱʠ ʥʠ ʛʝʥʠ ʚ 

ʝʜʥʘ ʝʜʠʥʩʪʚʝʥʘ ʨʝʘʢʮʠʷ. ʏʨʝʟ ʤʫʣʪʠʧʣʝʢʩʥʘʪʘ ʨʝʘʢʮʠʷ ʥʘ ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ Illumina ʤʦʞʝ ʜʘ 

ʙʲʜʝ ʠʟʧʦʣʟʚʘʥ ʧʲʣʥʠʷʪ ʢʘʧʘʮʠʪʝʪ ʥʘ ʩʝʢʚʝʥʘʪʦʨʘ (ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʦʜʝʣʠʪʝ ʠʤʘ ʨʘʟʣʠʯʥʠ 

ʚʲʟʤʦʞʥʦʩʪʠ ʦʪ 1,5 (1-1.5 Gbp) ʤʠʣʠʘʨʜʘ ʙʘʟʦʚʠ ʜʚʦʡʢʠ ʜʦ 600 (600 Gbp) ʤʠʣʠʘʨʜʘ ʙʘʟʦʚʠ 

ʜʚʦʡʢʠ ʥʘ ʝʜʠʥ ʨʲʥ/ʮʠʢʲʣ) ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʝʢʚʝʥʠʨʘʥʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʨʘʟʣʠʯʥʠ ʧʦ 

ʧʨʦʠʟʭʦʜ ɼʅʂ-ʠ ʦʪ ʯʦʚʝʢ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ, ʨʘʩʪʝʥʠʷ ʠʣʠ ʧʲʢ ʜʦ 96 ʨʘʟʣʠʯʥʠ ʛʝʥʥʠ 

ʫʯʘʩʪʲʮʠ ʦʪ ʨʘʟʣʠʯʥʠ ʠʟʦʣʘʪʠ.  

ʉʣʝʜ ʢʘʪʦ ʙʲʜʝ ʧʦʜʛʦʪʚʝʥʘ ʙʠʙʣʠʦʪʝʢʘʪʘ ʩ ʰʘʙʣʦʥʥʠʪʝ ʬʨʘʛʤʝʥʪʠ ɼʅʂ, ʪʝ ʙʠʚʘʪ 

ʚʲʚʝʜʝʥʠ ʚʲʚ ʬʣʦʫ ʢʣʝʪʢʘ. ʅʘ ʬʠʛ. 8 ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʩʭʝʤʘʪʠʯʥʦ ʢʘʢʚʦ ʚʩʲʱʥʦʩʪ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʝʜʥʘ ʬʣʦʫ ʢʣʝʪʢʘ ʥʘ Illumina. 

http://corhv.government.bg/
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ʌʣʦʫ ʢʣʝʪʢʘʪʘ ʠʤʘ 8 ʢʘʥʘʣʘ 

(ʧʠʩʪʠ), ʧʦ ʢʦʠʪʦ ʩʝ ʚʲʚʝʞʜʘʪ 

ʧʦʜʛʦʪʚʝʥʠʪʝ ɼʅʂ ʬʨʘʛʤʝʥʪʠ. 

ʆʢʦʣʦ ʪʝʟʠ ʢʘʥʘʣʠ ʠʤʘ ʘʛʘʨʦʟʝʥ ʛʝʣ, 

ʚʲʨʭʫ ʢʦʡʪʦ ʩʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 

ʥʘʪʦʚʘʨʝʥʠ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʠ ʩ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʠ ʙʘʟʦʚʠ ʜʚʦʡʢʠ ʥʘ 

ʘʜʘʧʪʦʨʠʪʝ, ʢʦʠʪʦ ʚʝʯʝ ʩʘ ʟʘʢʘʯʝʥʠ ʚ 

ʧʨʝʜʠʰʥʘʪʘ ʩʪʲʧʢʘ. ʄʠʣʠʦʥʠ 

ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʠ ʚʲʚ ʬʣʦʫ ʢʣʝʪʢʘʪʘ 

ʩʧʦʤʘʛʘʪ ʧʘʨʘʣʝʣʥʘʪʘ ʤʦʩʪʦʚʘ 

ʘʤʧʣʠʬʠʢʘʮʠʷ/ñbridgeò 

ʘʤʧʣʠʬʠʢʘʮʠʷ. 

ʊʘʢʘ ʥʘʪʦʚʘʨʝʥʠʪʝ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʠ 

ʦʙʨʘʟʫʚʘʪ ʢʣʲʩʪʝʨʠ, ʢʘʪʦ ʝʜʥʠʪʝ ʩʘ ʢʦʤʧʣʝʤʝʥʪʘʨʥʠ ʥʘ 3ǋ-ʢʨʘʷ ʥʘ ʘʜʘʧʪʦʨʠʪʝ, ʘ ʜʨʫʛʠʪʝ ʩʘ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʠ ʥʘ 5ǋ-ʢʨʘʷ ʥʘ ʧʦʜʛʦʪʚʝʥʠʪʝ ʚ ʧʨʝʜʥʘʪʘ ʩʪʲʧʢʘ ʬʨʘʛʤʝʥʪʠ.  

ʉʭʝʤʠʪʝ ʧʦ-ʜʦʣʫ ʚʠʟʫʘʣʠʟʠʨʘʪ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʤʠʣʠʦʥʠ ʢʦʧʠʷ ɼʅʂ ʬʨʘʛʤʝʥʪʠ, 

ʦʬʦʨʤʝʥʠ ʚ ʢʣʲʩʪʝʨʠ ʯʨʝʟ ñbridgeò ʘʤʧʣʠʬʠʢʘʮʠʷ ʚ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ ʩʪʘʥʜʘʨʪʥʠʪʝ 

ʢʦʤʧʦʥʝʥʪʠ ʟʘ ʨʝʘʢʮʠʷ ʥʘ ʘʤʧʣʠʬʠʢʘʮʠʷ, ʘ ʠʤʝʥʥʦ: ʧʦʣʠʤʝʨʘʟʘ, dNTPs, MgCl2, ʧʨʘʡʤʝʨʠ 

ʠ H2O. 

 

 

 

 

 ʌʠʛ. 8: Bridge ʘʤʧʣʠʬʠʢʘʮʠʷ ï ʨʘʟʣʠʯʥʠ ʝʪʘʧʠ 
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ɺʩʷʢʘ ʠʥʜʠʚʠʜʫʘʣʥʘ ʚʝʨʠʛʘ ʚʲʨʭʫ ʬʣʦʫ ʢʣʝʪʢʘʪʘ ʩʝ ʘʤʧʣʠʬʠʮʠʨʘ ʯʨʝʟ ñbridgeò 

ʘʤʧʣʠʬʠʢʘʮʠʷ, ʢʘʪʦ ʨʝʟʫʣʪʘʪʲʪ ʝ ʦʢʦʣʦ 1000 ʢʦʧʠʷ ʥʘ ʚʩʷʢʘ ʦʪ ʚʝʨʠʛʠʪʝ. ʇʨʠ 

ʦʢʦʥʯʘʪʝʣʥʦʪʦ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʧʨʦʮʝʩʘ ʠʤʘ ʦʢʦʣʦ 150 000 000 ʠʥʜʠʚʠʜʫʘʣʥʦ ʯʝʪʠʤʠ 

ʢʣʲʩʪʝʨʠ. ɸʤʧʣʠʬʠʮʠʨʘʥʠʪʝ ʢʦʧʠʷ ʦʪ ʝʜʥʘ ʚʝʨʠʛʘ, ʚ ʦʧʨʝʜʝʣʝʥʘ ʧʦʟʠʮʠʷ ʩʝ ʥʘʨʠʯʘʪ 

ʢʣʲʩʪʝʨ. 

ʉʝʢʚʝʥʠʨʘʥʝʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʯʨʝʟ ʩʪʘʥʜʘʨʪʥʘ ʙʠʦʭʠʤʠʯʥʘ ʨʝʘʢʮʠʷ ʥʘ ʦʙʨʘʪʠʤʠ 

ʮʚʝʪʦʚʠ ʪʝʨʤʠʥʘʪʦʨʠ (reversible dye terminators). ɺʩʷʢʘ ʝʜʥʘ ʧʨʠʩʲʝʜʠʥʷʚʘʱʘ ʩʝ ʙʘʟʘ ʦʪʜʝʣʷ 

ʬʣʫʦʨʦʬʦʨ, ʢʦʡʪʦ ʩʝ ʟʘʩʠʯʘ ʦʪ ʚʠʩʦʢʦ ʯʫʚʩʪʚʠʪʝʣʥʘ ʢʘʤʝʨʘ. ɺʩʷʢʘ ʝʜʥʘ ʦʪ ʯʝʪʠʨʠʪʝ ʙʘʟʠ ʝ 

ʤʘʨʢʠʨʘʥʘ ʩ 4 ʨʘʟʣʠʯʥʠ ʮʚʝʪʦʚʠ ʬʣʫʦʨʦʬʦʨʘ ï ʯʝʨʚʝʥ, ʟʝʣʝʥ, ʞʲʣʪ ʠ ʩʠʥ. ʂʘʤʝʨʘʪʘ ʧʨʘʚʠ 

5 ʩʥʠʤʢʠ ï ʝʜʥʘ ʟʘ ʬʦʢʫʩʠʨʘʥʝ ʥʘ ʢʣʲʩʪʝʨʘ ʠ ʯʝʪʠʨʠ ʟʘ ʚʩʷʢʘ ʝʜʥʘ ʦʪ ʙʘʟʠʪʝ. ʊʘʢʘ ʩʦʬʪʫʝʨʘ 

ʠʟʯʠʩʣʷʚʘ ʢʘʢʪʦ ʪʦʯʥʘʪʘ ʧʦʟʠʮʠʷ ʥʘ ʢʣʲʩʪʝʨʠʪʝ ʧʦ ʮʷʣʘʪʘ ʚʝʨʠʛʘ, ʪʘʢʘ ʠ ʦʧʨʝʜʝʣʷ ʢʦʷ ʙʘʟʘ 

ʝ ʥʦʚʦʧʨʠʩʲʝʜʠʥʠʣʘ ʩʝ ʧʦʨʘʜʠ ʨʘʟʣʠʢʘ ʚ ʮʚʝʪʦʚʠʷʪ ʠʥʪʝʥʟʠʪʝʪ.  

 

 

ʌʠʛ. 9: ɼʝʪʝʢʪʠʨʘʥʝ ʥʘ ʙʘʟʠʪʝ, ʤʘʨʢʠʨʘʥʠ ʩ ʬʣʫʦʨʦʬʦʨʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʠʩʦʢʦ 

ʯʫʚʩʪʚʠʪʝʣʥʘ ʢʘʤʝʨʘ 

http://corhv.government.bg/
mailto:corhv.mail@mzh.government.bg


 
 

ʛʨ. ʉʦʬʠʷ, 1618, ʙʫʣ. òʎʘʨ ɹʦʨʠʩ IIIò ˉ 136 

http://corhv.government.bg, corhv@mzh.government.bg       

ʪʝʣ. 02/4273056 

ʌ-ʅʂ-7.6-5/0 

14 

ʌʠʛ. 10: ʇʨʠʥʮʠʧ ʥʘ ɼʅʂ ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ ʙʘʢʪʝʨʠʘʣʝʥ ʛʝʥʦʤ ʧʦ ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʘ Illumina 

 

ʇʦʚʝʯʝ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʝʪʘʧʠʪʝ ʥʘ ʧʨʦʮʝʩʘ ʧʦ ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ ɼʅʂ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʥʘʤʝʨʝʥʘ ʥʘ ʩʣʝʜʥʠʪʝ ʢʣʠʧʦʚʝ, ʧʨʝʜʦʩʪʘʚʝʥʠ ʦʪ Illumina:  

https://youtu.be/HtuUFUnYB9Y ;  

https://www.youtube.com/watch?v=fCd6B5HRaZ8.  

 

ʉʣʝʜ ʢʘʪʦ ʧʨʠʢʣʶʯʠ ʩʝʢʚʝʥʠʨʘʥʝʪʦ ʥʘ ʚʝʨʠʛʠʪʝ ɼʅʂ ʠ ʝ ʥʘʣʠʮʝ ʠʟʚʝʩʪʥʘʪʘ ʚʝʯʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ, ʩʣʝʜʚʘʱʘʪʘ ʦʩʥʦʚʥʘ ʩʪʲʧʢʘ ʝ ʙʠʦʠʥʬʦʨʤʘʪʠʯʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʫʨʦʚʠʪʝ 

ʜʘʥʥʠ ʠ ʙʠʦʩʪʘʪʠʩʪʠʯʝʩʢʠʷʪ ʘʥʘʣʠʟ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ. 

 

ʂʘʢʚʦ ʝ ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ ʠ ʟʘ ʢʘʢʚʦ ʥʠ ʩʣʫʞʠ? 

ʊʝʨʤʠʥʲʪ ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ ʝ ʦʧʨʝʜʝʣʝʥ ʟʘ ʧʨʲʚ ʧʲʪ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘ ʋʪʨʝʭʪ ʦʪ Ben 

Hesper ʠ Paulien Hogeweg ʢʘʪʦ IT ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʙʠʦʣʦʛʠʯʥʠʪʝ ʩʠʩʪʝʤʠ (Hesper ʠ Hogeweg 

1970), ʢʦʝʪʦ ʚ ʰʠʨʦʢʠʷ ʩʤʠʩʲʣ (sensu lato) ʥʘ ʜʫʤʘʪʘ ʦʟʥʘʯʘʚʘ ʨʘʟʛʣʝʞʜʘʥʝ ʥʘ ʙʠʦʣʦʛʠʯʥʠʷ 

ʩʚʷʪ ʢʘʪʦ ʦʛʨʦʤʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʠʥʪʝʛʨʠʨʘʥʘ ʩʠʩʪʝʤʘ. ɼʥʝʩ ʜʫʤʘʪʘ ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ ʩʝ 

ʠʟʧʦʣʟʚʘ ʧʦ-ʯʝʩʪʦ ʚ ʧʦ-ʩʪʨʦʛ ʩʤʠʩʲʣ (sensu stricto) ʢʘʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʠʟʯʠʩʣʠʪʝʣʥʠ 

ʪʝʭʥʠʢʠ (ʠʥʬʦʨʤʘʪʠʢʘ) ʟʘ ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ ʙʠʦʣʦʛʠʯʥʠ ʜʘʥʥʠ. 

ɹʠʦʠʥʬʦʨʤʘʪʠʯʥʠʪʝ ʘʥʘʣʠʟʠ ʯʝʩʪʦ ʩʝ ʠʟʚʲʨʰʚʘʪ ʧʦʝʪʘʧʥʦ, ʢʘʪʦ ʠʟʭʦʜʲʪ ʦʪ ʝʜʠʥ 

ʘʥʘʣʠʟ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʚʭʦʜ ʟʘ ʩʣʝʜʚʘʱʠʷ. ʊʝʟʠ ʤʥʦʛʦʝʪʘʧʥʠ, ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʥʠ 

ʘʥʘʣʠʟʠ ʯʝʩʪʦ ʩʝ ʥʘʨʠʯʘʪ ñpipelinesò ʠ ʯʝʩʪʦ ʩʝ ʥʘʩʪʨʦʡʚʘʪ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʘʚʪʦʤʘʪʠʯʥʦ ʦʪ 

1 ʩʪʲʧʢʘ ʢʲʤ ʩʣʝʜʚʘʱʘʪʘ ʙʝʟ ʜʘ ʩʝ ʚʲʚʝʞʜʘʪ ʜʘʥʥʠ ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ. ɿʘ ʧʦ-

ʩʝʨʠʦʟʥʠʪʝ ʝʚʦʣʶʮʠʦʥʥʠ ʘʥʘʣʠʟʠ ʠʣʠ ʪʝʟʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʙʠʦʜʠʚʝʨʩʠʷʪʘ ʥʘ 

ʚʠʜʦʚʝʪʝ, ʩʝ ʠʟʠʩʢʚʘʪ ʜʦʩʪʘ ʩʝʨʠʦʟʥʘ ʠʟʯʠʩʣʠʪʝʣʥʘ ʤʦʱ, ʯʝʩʪʦ Linux ʙʘʟʠʨʘʥʘ ʦʧʝʨʘʮʠʦʥʥʘ 

ʩʠʩʪʝʤʘ ʠ ʥʝʤʘʣʢʦ ʩʲʨʚʲʨʠ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʦʛʨʦʤʥʠʪʝ ʤʘʩʠʚʠ ʦʪ ʜʘʥʥʠ. 
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ɹʠʦʠʥʬʦʨʤʘʪʠʯʥʠʷʪ ʘʥʘʣʠʟ ʩʝ ʩʲʩʪʦʠ ʦʩʥʦʚʥʦ ʦʪ 8 ʩʪʲʧʢʠ/ʝʪʘʧʠ (ʬʠʛʫʨʘ) ʠ ʯʝʩʪʦ ʩʝ 

ʦʟʥʘʯʘʚʘ ʢʘʪʦ ñpipelineò, ʪʲʡ ʢʘʪʦ ʩʪʲʧʢʠʪʝ ʧʨʝʤʠʥʘʚʘʪ ʝʜʥʘ ʚ ʜʨʫʛʘ ʢʘʪʦ ʧʦʪʦʯʥʘ ʣʠʥʠʷ:  

1) ʢʦʥʪʨʦʣ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʧʨʦʯʝʪʝʥʘʪʘ ʩʝʢʚʝʥʮʠʷ/ʮʷʣ ʛʝʥʦʤ; 

2) ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʨʝʬʝʨʝʥʪʥʠ ʱʘʤʦʚʝ/ʚʠʜʦʚʝ;  

3) ʩʨʘʚʥʷʚʘʥʝ, ʯʝʪʝʥʝ ʠ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʨʝʬʝʨʝʥʪʥʘʪʘ ɼʅʂ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʠ 

ʪʘʟʠ, ʢʦʷʪʦ ʝ ʩʝʢʚʝʥʠʨʘʥʘ; 

4) ʦʪʢʨʠʚʘʥʝ ʥʘ ʝʜʥʦʥʫʢʣʝʦʪʠʜʝʥ ʧʦʣʠʤʦʨʬʠʟʲʤ (SNP), ʤʘʣʢʘ ʠʥʩʝʨʮʠʷ ʠʣʠ ʜʝʣʝʮʠʷ 

(ʠʥʜʝʣ) ʚ ʩʝʢʚʝʥʠʨʘʥʘʪʘ ʚʝʨʠʛʘ; 

5) de novo Ăʩʛʣʦʙʷʚʘʥʝñ ʥʘ ʛʝʥʦʤʘ; 

6) ʛʝʥʦʤʥʘ ʘʥʦʪʘʮʠʷ; 

7) ʩʲʟʜʘʚʘʥʝ ʥʘ ʬʠʣʦʛʝʥʝʪʠʯʥʦ ʜʲʨʚʦ; 

8) ʬʠʣʦʛʝʥʝʪʠʯʝʥ ʘʥʘʣʠʟ. 

 

ʄʘʢʘʨ ʯʝ ʪʝʟʠ ʧʨʦʮʝʩʠ ʩʘ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ, ʩʲʱʝʩʪʚʫʚʘʪ ʨʘʟʣʠʯʥʠ ʩʦʬʪʫʝʨʥʠ ʨʝʰʝʥʠʷ ʟʘ 

ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʲʧʢʠ. ʇʲʨʚʘʪʘ ʩʪʲʧʢʘ ʚ ʧʦʯʪʠ ʚʩʠʯʢʠ ʙʠʦʠʥʬʦʨʤʘʪʠʯʥʠ ʘʥʘʣʠʟʠ ʥʘ ʧʲʣʥʦʪʦ 

ʛʝʥʦʤʥʦ ʩʝʢʚʝʥʠʨʘʥʝ (WGS) ʝ ʢʦʥʪʨʦʣ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʩʫʨʦʚʠʪʝ ʜʘʥʥʠ ʥʘ ʩʝʢʚʝʥʠʨʘʥʘʪʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ. ɺʘʞʥʦ ʝ ʜʘ ʩʝ ʧʨʝʤʘʭʥʘʪ ʘʜʘʧʪʦʨʥʠʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ, ʢʦʠʪʦ ʩʘ ʣʦʰʦ ʢʦʧʠʨʘʥʠ. ʊʦʟʠ ʝʪʘʧ ʝ ʚʘʞʝʥ ʟʘ ʧʦʩʣʝʜʚʘʱʦ ʦʪʢʨʠʚʘʥʝ 

ʥʘ SNP. ʀʥʩʪʨʫʤʝʥʪ ʢʘʪʦ Trimmomatic ʥʘʧʨʠʤʝʨ ʠʟʚʲʨʰʚʘ ʢʦʥʪʨʦʣ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 

ʩʝʢʚʝʥʪʥʘʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ, ʧʨʝʤʘʭʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠʪʝ ʥʘ ʘʜʘʧʪʝʨʠʪʝ, ʦʪʨʷʟʚʘ 

ʥʠʩʢʦʢʘʯʝʩʪʚʝʥʘʪʘ ɼʅʂ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʥʘʯʘʣʦʪʦ ʠʣʠ ʢʨʘʷ ʥʘ ʛʦʪʦʚʘʪʘ ʩʝʢʚʝʥʮʠʷ, 

ʧʨʝʤʘʭʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ, ʢʦʠʪʦ ʩʘ ʧʦ-ʢʲʩʠ ʠʣʠ ʥʝʜʦʙʨʝ ʢʦʧʠʨʘʥʠ ʠ ʚʘʣʠʜʠʨʘ 

ʧʨʦʯʝʪʝʥʘʪʘ ʠ ʢʦʨʠʛʠʨʘʥʘ ʧʲʣʥʘ ʛʝʥʦʤʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ.  

 

 

 

 

 

 

 

 

ɽʢʩʧʝʨʠʤʝʥ-

ʪʘʣʥʘ 

ʙʠʦʣʦʛʠʷ 
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ʪʠʯʥʘ 

ʙʠʦʣʦʛʠʷ 
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ʌʠʛ. 11: ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʩʪʲʧʢʠʪʝ ʦʪ ʧʨʦʮʝʩ 1) ʢʦʥʪʨʦʣ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 

ʧʨʦʯʝʪʝʥʘʪʘ ʩʝʢʚʝʥʮʠʷ/ʮʷʣ ʛʝʥʦʤ 
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ɺʪʦʨʘʪʘ ʩʪʲʧʢʘ ʚ ʧʨʦʮʝʩʘ ʥʘ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʥ ʘʥʘʣʠʟ ʝ ʩʨʘʚʥʷʚʘʥʝ ʥʘ 

ʝʪʘʣʦʥʥʘ/ʨʝʬʝʨʝʥʪʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʠ ʪʘʟʠ, ʢʦʷʪʦ ʝ ʩʝʢʚʝʥʠʨʘʥʘ. ʀʥʩʪʨʫʤʝʥʪ, ʥʘʧʨʠʤʝʨ 

ʢʘʪʦ Mash, ʧʦʟʚʦʣʷʚʘ ʙʲʨʟʦ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʛʦʣʷʤ ʥʘʙʦʨ ʦʪ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ, ʛʝʥʝʨʠʨʘʥʠ 

ʩʧʨʷʤʦ ʨʝʬʝʨʝʥʪʥʠʷ ʛʝʥʦʤ.  

ʌʠʛ. 12: ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʩʪʲʧʢʠʪʝ ʦʪ ʝʪʘʧ 2) ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʨʝʬʝʨʝʥʪʥʠ 

ʱʘʤʦʚʝ/ʚʠʜʦʚʝ; ʠ 3) ʩʨʘʚʥʷʚʘʥʝ, ʯʝʪʝʥʝ ʠ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʨʝʬʝʨʝʥʪʥʘʪʘ ɼʅʂ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʠ ʪʘʟʠ, ʢʦʷʪʦ ʝ ʩʝʢʚʝʥʠʨʘʥʘ; 

 

NCBI (National Center for Biotechnology Information) ʝ ʝʜʥʘ ʦʪ ʥʘʡ-ʙʦʛʘʪʠʪʝ ʙʘʟʠ ʜʘʥʥʠ 

ʥʘ ʨʝʬʝʨʝʥʪʥʠ ʩʝʢʚʝʥʮʠʠ ( https://www.ncbi.nlm.nih.gov/refseq ), ʢʦʠʪʦ ʙʠʭʘ ʤʦʛʣʠ ʜʘ 

ʧʦʩʣʫʞʘʪ ʟʘ ʧʨʝʤʝʨʚʘʥʝ ʥʘ ʥʫʢʣʝʦʪʠʜʥʦʪʦ ʨʘʟʩʪʦʷʥʠʝ, ʩʲʚʧʘʜʘʝʤʦʩʪʪʘ ʤʝʞʜʫ ʥʷʢʦʣʢʦ 

ʛʝʥʦʤʘ ʠ ʩʚʲʨʟʘʥʦʩʪʪʘ ʠʤ.  

ʉʣʝʜ ʠʟʙʠʨʘʥʝ ʥʘ ʨʝʬʝʨʝʥʪʝʥ ʛʝʥʦʤ ʠʣʠ ʩʝʢʚʝʥʮʠʷ ʦʪ ʙʘʟʘʪʘ ʜʘʥʥʠ ʩʣʝʜʚʘ ʩʨʘʚʥʷʚʘʥʝ 

ʠ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʨʘʟʣʠʯʠʷʪʘ ʤʝʞʜʫ ʨʝʬʝʨʝʥʪʥʘʪʘ ʠ ʩʨʘʚʥʷʚʘʥʘʪʘ ʩʝʢʚʝʥʮʠʷ ʠʣʠ ʧʲʣʝʥ 

ʛʝʥʦʤ. ɼʚʝʪʝ ʩʝʢʚʝʥʮʠʠ ʩʝ ʧʦʜʨʘʚʥʷʚʘʪ ʧʦʩʨʝʜʩʪʚʦʤ ʜʨʫʛ ʩʦʬʪʫʝʨʝʥ ʧʨʦʜʫʢʪ, ʧʨʠʤʝʨ ʟʘ 

ʪʘʢʲʚ ʝ Burrows-Wheeler Aligner (BWA).  
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ʌʠʛ. 13: ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʩʪʲʧʢʠʪʝ ʦʪ Ăpipelineò ʥʘ ʩʦʬʪʫʝʨʝʥ ʧʨʦʜʫʢʪ 

Burrows-Wheeler Aligner (BWA) ʟʘ ʧʦʜʨʘʚʥʷʚʘʥʝ ʥʘ ʩʨʘʚʥʷʚʘʥʠʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ/ʮʝʣʠ 

ʛʝʥʦʤʠ 

ʏʝʪʚʲʨʪʘʪʘ ʩʪʲʧʢʘ ʚ ʙʠʦʠʥʬʨʦʤʘʪʠʯʥʠʷ ʘʥʘʣʠʟ ʠʟʧʦʣʟʚʘ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ, ʯʝʪʝʥʘ ʢʲʤ ʨʝʬʝʨʝʥʪʥʘʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ, ʟʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ 

SNP, ʜʝʣʝʮʠʠ ʠ ʛʨʝʰʢʠ. ɿʘ ʪʘʟʠ ʩʪʲʧʢʘ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠʥʩʪʨʫʤʝʥʪʠʪʝ SAMtools 

ʠ VarScan2.  
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ʌʠʛ. 14: SAMtools ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʢʘʨʪʦʛʨʘʬʠʨʘʥʘʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ 

 

ʌʠʛ. 15: VarScan2 ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʢʘʨʪʦʛʨʘʬʠʨʘʥʘʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ 

 

ʉʧʝʮʠʬʠʯʥʠ ʧʨʦʛʨʘʤʥʠ ʧʨʦʜʫʢʪʠ ʠ ʩʦʬʪʫʝʨʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʧʦʟʚʦʣʷʚʘʪ 

ʠʥʪʝʨʘʢʪʠʚʥʦ ʧʨʝʛʣʝʞʜʘʥʝ ʥʘ ʛʦʣʝʤʠ ʛʝʥʦʤʥʠ ʤʘʩʠʚʠ ʦʪ ʜʘʥʥʠ. ɻʝʥʝʪʠʯʝʥ ʘʩʝʤʙʣʝʨ 

ʩʛʣʦʙʷʚʘ de novo ʧʲʣʥʠʷ ʛʝʥʦʤ, ʚʝʯʝ ʧʦʜʨʘʚʥʝʥ ʢʲʤ ʨʝʬʝʨʝʥʪʝʥ ʪʘʢʲʚ ʚ ʰʝʩʪʘʪʘ ʩʪʲʧʢʘ ʥʘ 

ʧʨʦʮʝʩʘ. ʊʘʢʲʚ ʩʦʬʪʫʝʨʝʥ ʧʨʦʜʫʢʪ ʝ SPAdes. ʊʦʟʠ ʧʨʦʜʫʢʪ ʚʢʣʶʯʚʘ ʥʷʢʦʣʢʦ 

ʠʥʩʪʨʫʤʝʥʪʘ/ʤʦʜʫʣʘ:  

¶ dipSPAdes - ʤʦʜʫʣ ʟʘ ʩʛʣʦʙʷʚʘʥʝ ʥʘ ʩʠʣʥʦ ʧʦʣʠʤʦʨʬʥʠ ʜʠʧʣʦʠʜʥʠ ʛʝʥʦʤʠ; 

¶ metaSPAdes - ʤʦʜʫʣ ʟʘ ʤʝʪʘʛʝʥʦʤʥʠ ʥʘʙʦʨʠ ʦʪ ʜʘʥʥʠ; 

¶ plasmidSPAdes - ʤʦʜʫʣ ʟʘ ʠʟʚʣʠʯʘʥʝ ʠ ʩʛʣʦʙʷʚʘʥʝ ʥʘ ʧʣʘʟʤʠʜʥʠ ʛʝʥʦʤʠ ʦʪ 

WGS; 

¶ rnaSPAdes - de novo ʘʩʝʤʙʣʝʨ ʟʘ ʪʨʘʥʩʢʨʠʧʪʦʤʠ ʦʪ RNA-Seq ʜʘʥʥʠ; 

¶ truSPAdes - ʤʦʜʫʣ ʟʘ ʩʛʣʦʙʷʚʘʥʝ ʥʘ ʙʘʨʢʦʜʦʚʝ ʦʪ TruSeq. 
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ʇʦʚʝʯʝ ʠʥʬʦʨʤʘʮʠʷ ʠ ʜʦʢʫʤʝʥʪʘʮʠʷʪʘ ʟʘ ʩʦʬʪʫʝʨʥʠʷ ʧʨʦʜʫʢʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʘʤʝʨʝʥʘ 

ʥʘ ʩʣʝʜʥʠʷʪ ʣʠʥʢ: 

http://spades.bioinf.spbau.ru/release3.11.1/manual.html 

 

ʉʣʝʜʚʘʱʘ ʧʦ ʨʝʜ ʩʪʲʧʢʘ ʦʪ ʙʠʦʠʥʬʦʨʤʘʪʠʯʥʠʷ ʘʥʘʣʠʟ ʝ ʘʥʦʪʠʨʘʥʝ ʥʘ ʧʦʣʫʯʝʥʘʪʘ 

ʛʝʥʦʤʥʘ ʛʨʫʧʘ, ʟʘ ʜʘ ʙʲʜʘʪ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʛʝʥʠ, ʢʦʜʠʨʘʱʠ ʧʨʦʪʝʠʥʠ, ʪʈʅʂ ʠ ʨʈʅʂ. 

ʉʲʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʩʝʢʚʝʥʮʠʠʪʝ ʝ ʙʘʟʘʪʘ, ʚʲʨʭʫ ʢʦʷʪʦ ʩʪʲʧʚʘʪ ʧʦʚʝʯʝʪʦ ʦʪ ʘʣʛʦʨʠʪʤʠʪʝ ʟʘ 

ʛʝʥʦʤʥʘ ʘʥʦʪʘʮʠʷ, ʫʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʝʜʠʥʠʯʥʠ ʧʦʣʠʤʦʨʬʠʟʤʠ, ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʧʨʦʮʝʥʪʘ 

ʥʘ ʛʨʝʰʢʘʪʘ ʦʪ ʩʝʢʚʝʥʘʪʦʨʘ, ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʤʦʪʠʚʠ ʠ ʪ.ʥ.  

ɸʣʛʦʨʠʪʤʠʪʝ Smith-Waterman (S-W) ʠ NeedlemanïWunsch ʩʘ ʟʘʣʝʛʥʘʣʠ ʚ ʧʦʯʪʠ ʚʩʠʯʢʠ 

ʚʘʨʠʘʥʪʠ ʟʘ ʩʲʧʦʩʪʘʚʷʥʝ. ʉʲʦʪʚʝʪʥʦ, ʥʘʡ-ʰʠʨʦʢʦ ʧʨʠʣʦʞʝʥʠʝ ʠʤʘʪ ʧʨʦʛʨʘʤʠʪʝ FASTA ʠ 

BLAST, ʢʘʪʦ ʧʲʨʚʘʪʘ ʧʨʝʜʣʘʛʘ ʣʦʢʘʣʥʦ, ʘ ʚʪʦʨʘʪʘ ï ʛʣʦʙʘʣʥʦ ʩʨʘʚʥʷʚʘʥʝ. ʀʟʧʦʣʟʚʘ ʩʝ 

ʜʠʥʘʤʠʯʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʥʦ ʩʘʤʦ ʟʘ ʪʝʟʠ ʩʝʢʚʝʥʮʠʠ ʚ ʙʘʟʘʪʘ ʜʘʥʥʠ, ʢʦʠʪʦ ʠʤʘʪ ʫʯʘʩʪʲʮʠ, 

ʜʦʩʪʘʪʲʯʥʦ ʩʭʦʜʥʠ ʥʘ ʠʟʩʣʝʜʚʘʥʘʪʘ ʩʝʢʚʝʥʮʠʷ. ʄʝʪʦʜʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ 

ʩʝʢʚʝʥʮʠʠ, ʢʦʠʪʦ ʜʘ ʦʪʛʦʚʘʨʷʪ ʥʘ ʪʦʚʘ ʫʩʣʦʚʠʝ, ʩʘ ʠʟʮʷʣʦ ʝʚʨʠʩʪʠʯʥʠ. 

ɸʣʛʦʨʠʪʲʤʲʪ ʥʘ Smith-Waterman ʝ ʘʣʛʦʨʠʪʲʤ ʟʘ ʪʲʨʩʝʥʝ ʚ ʙʘʟʘ ʜʘʥʥʠ, ʨʘʟʨʘʙʦʪʝʥ ʦʪ 

T.F. Smith ʠ M.S. Waterman ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʧʦ-ʨʘʥʝʥ ʤʦʜʝʣ, ʨʘʟʨʘʙʦʪʝʥ ʦʪ Needleman ʠ 

Wunsch. ɸʣʛʦʨʠʪʲʤʲʪ S-W ʨʝʘʣʠʟʠʨʘ ʪʝʭʥʠʢʘʪʘ ʥʘ ʜʠʥʘʤʠʯʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʢʦʷʪʦ 

ʠʟʚʲʨʰʚʘ ʧʦʜʨʘʚʥʷʚʘʥʠʷ ʩ ʚʩʷʢʘʢʚʘ ʜʲʣʞʠʥʘ, ʥʘ ʚʩʷʢʦ ʤʷʩʪʦ, ʚʲʚ ʚʩʷʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ 

ʠ ʦʧʨʝʜʝʣʷ ʜʘʣʠ ʤʦʞʝ ʜʘ ʠʤʘ ʦʧʪʠʤʘʣʥʦ ʧʦʜʨʘʚʥʷʚʘʥʝ. ʅʘ ʙʘʟʘʪʘ ʥʘ ʪʝʟʠ ʠʟʯʠʩʣʝʥʠʷ ʩ 

ʧʦʣʦʞʠʪʝʣʝʥ ʟʥʘʢ ʩʝ ʦʪʙʝʣʷʟʚʘʪ ʪʦʯʥʠ ʩʲʚʧʘʜʝʥʠʷ/ʟʘʤʝʩʪʚʘʥʠʷ ʚ ʩʝʢʚʝʥʮʠʠʪʝ, ʘ ʩ 

ʦʪʨʠʮʘʪʝʣʝʥ ï ʜʝʣʝʮʠʠ/ʠʥʩʝʨʮʠʠ. ɺ ʤʘʪʨʠʮʠʪʝ ʥʘ ʘʣʛʦʨʠʪʲʤʘ ʨʝʟʫʣʪʘʪʠʪʝ ʩʝ ʩʲʙʠʨʘʪ ʠ ʩʝ 

ʦʪʯʠʪʘ ʥʘʡ-ʚʠʩʦʢʘʪʘ ʩʪʝʧʝʥ ʥʘ ʧʦʜʨʝʞʜʘʥʝ ʥʘ ʥʫʢʣʝʦʪʠʜʠʪʝ ʠ ʧʦʜʨʘʚʥʷʚʘʥʝ ʥʘ 

ʩʝʢʚʝʥʮʠʠʪʝ. 

ɼʠʥʘʤʠʯʥʦʪʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʧʨʝʚʲʟʭʦʞʜʘ ʘʣʛʦʨʠʪʤʠʪʝ BLAST ʠ FASTA, ʟʘʱʦʪʦ ʪʲʨʩʠ 

ʧʦ-ʛʦʣʷʤʦ ʧʦʣʝ ʦʪ ʚʲʟʤʦʞʥʦʩʪʠ, ʧʨʘʚʝʡʢʠ ʛʦ ʧʦ-ʯʫʚʩʪʚʠʪʝʣʥʘ ʪʝʭʥʠʢʘ. ɺʲʧʨʝʢʠ ʪʦʚʘ, 

ʧʨʦʮʝʩʠʪʝ ʧʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʘʣʛʦʨʠʪʲʤʘ ʟʘʙʘʚʷʪ ʟʥʘʯʠʪʝʣʥʦ ʢʨʘʡʥʠʷ ʨʝʟʫʣʪʘʪ.  

ɺʤʝʩʪʦ ʜʘ ʩʝ Ăʠʥʩʧʝʢʪʠʨʘñ ʮʷʣ ʛʝʥʦʤ ʥʘʚʝʜʥʲʞ, ʘʣʛʦʨʠʪʲʤʲʪ S-W ʩʨʘʚʥʷʚʘ ʦʪʜʝʣʥʠ 

ʬʨʘʛʤʝʥʪʠ ʩ ʨʘʟʣʠʯʥʠ ʜʲʣʞʠʥʠ, ʪʲʨʩʝʡʢʠ ʥʘʡ-ʧʦʜʭʦʜʷʱʠʷ ʩʝʛʤʝʥʪ. ʉʘʤʠʷʪ ʘʣʛʦʨʠʪʲʤ ʝ 

ʨʝʢʫʨʩʠʚʝʥ ʧʦ ʭʘʨʘʢʪʝʨ: 

 

H i j  = max{H i-1, j-1 + s(a i, b j  ); H i-k, j  - W k ; H i, j -1 - W 1 ;0} 

 

ʅʘʧʨʠʤʝʨ ʥʝʢʘ ʚʟʝʤʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ GAGTCGC ʠ CTATGCA, ʧʦʜʨʘʚʥʷʚʘʤʝ 

ʛʠ ʠ ʩʣʝʜ ʪʦʚʘ ʛʠ ʩʨʘʚʥʷʚʘʤʝ. 

 

G - A G T C G C -  

r  i m d m d m i  

C T A - T - G C A 

ʂʲʜʝʪʦ: 

r = replacement = 1  

m = match = 0  

i, d = insertion/deletion = 1 
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ʌʠʛ. 16: ʀʟʧʲʣʥʝʥʠʝ ʥʘ ʘʣʛʦʨʠʪʲʤʲʪ ʥʘ Smith-Waterman  

 

ʇʣʘʪʬʦʨʤʘ ʢʘʪʦ Prokka ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʘʥʦʪʠʨʘʥʝ ʥʘ ʧʨʦʪʝʠʥʦ-ʢʦʜʠʨʘʱʠ ʛʝʥʠ, tRNA 

ʠ rRNA. Prokka ʤʦʞʝ ʥʘʧʲʣʥʦ ʜʘ ʘʥʘʣʠʟʠʨʘ ʙʘʢʪʝʨʠʘʣʝʥ ʛʝʥʦʤ ʟʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 10 

ʤʠʥʫʪʠ, ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʧʘʢʝʪ ʦʪ ʩʲʱʝʩʪʚʫʚʘʱʠ ʩʦʬʪʫʝʨʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʙʘʟʠ ʜʘʥʥʠ ʟʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ, ʢʘʪʦ UniProt ʠ NCBI RefSeq.  

 

ʌʠʛ. 17: ʀʟʛʣʝʜ ʦʪ ʧʣʘʪʬʦʨʤʘʪʘ Prokka 

 

ʉʣʝʜ ʪʦʚʘ ʩʝ ʢʦʥʩʪʨʫʠʨʘʪ ʥʘ ʙʘʟʘ ʠʟʙʨʘʥʠ ʛʝʥʠ ʬʠʣʦʛʝʥʝʪʠʯʥʠ ʜʲʨʚʝʪʘ, ʢʦʠʪʦ ʜʘʚʘʪ 

ʧʨʝʜʩʪʘʚʘ ʟʘ ʩʚʲʨʟʘʥʦʩʪʪʘ ʥʘ ʧʘʪʦʛʝʥʥʠʪʝ ʧʨʠʯʠʥʠʪʝʣʠ. RAxML ʝ ʧʨʠʤʝʨ ʟʘ ʧʨʦʛʨʘʤʘ ʟʘ 
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ʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʬʠʣʦʛʝʥʝʪʠʯʥʠ ʜʲʨʚʝʪʘ, ʢʘʪʦ ʠʟʧʦʣʟʚʘ ʛʦʣʝʤʠ ʤʘʩʠʚʠ ʦʪ ʜʘʥʥʠ ʯʨʝʟ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʪʝʭʥʠʢʠ ʟʘ ʤʘʢʩʠʤʘʣʥʘ ʚʝʨʦʷʪʥʦʩʪ ʥʘ ʩʲʚʧʘʜʝʥʠʝ ʥʘ ʛʝʥʝʪʠʯʥʠʪʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ ʥʘ ʦʪʜʝʣʥʠʪʝ ʩʨʘʚʥʷʚʘʥʠ ʱʘʤʦʚʝ. 

ʌʠʛ. 18: ñPipelineò ʥʘ ʩʦʬʪʫʝʨʥʠʷ ʧʨʦʜʫʢʪ RAxML 

 

ʇʦʩʣʝʜʥʘʪʘ ʩʪʲʧʢʘ ʝ ʬʠʣʦʛʝʥʝʪʠʯʝʥ ʘʥʘʣʠʟ, ʜʘʚʘʱ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʝʚʦʣʶʮʠʦʥʥʠʪʝ 

ʧʨʦʤʝʥʠ ʚ ʛʝʥʠʪʝ ʥʘ ʜʘʜʝʥ ʧʘʪʦʛʝʥ, ʙʨʦʷ ʥʘ ʟʘʤʝʩʪʝʥʠʪʝ ʥʫʢʣʝʦʙʘʟʠ ʚ ʛʝʥʦʤʘ, ʩʪʝʧʝʥʪʘ ʥʘ 

ʠʥʚʘʟʠʚʥʦʩʪ ʥʘ ʜʘʜʝʥ ʙʘʢʪʝʨʠʘʣʝʥ ʱʘʤ, ʚʠʨʫʣʝʥʪʥʦʩʪ ʥʘ ʚʠʨʫʩʥʠʪʝ ʱʘʤʦʚʝ, ʧʲʪʷʪ ʥʘ 

ʧʦʩʪʲʧʚʘʥʝ ʥʘ ʜʘʜʝʥ ʧʨʠʯʠʥʠʪʝʣ ʚ ʞʠʚʦʪʠʥʩʢʠʷ ʠʣʠ ʯʦʚʝʰʢʠʷ ʦʨʛʘʥʠʟʲʤ ʢʘʢʪʦ ʠ ʩʪʝʧʝʥʪʘ 

ʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʥʘ ʙʘʢʪʝʨʠʘʣʥʠʪʝ ʱʘʤʦʚʝ ʩʧʨʷʤʦ ʘʥʪʠʙʘʢʪʝʨʠʘʣʥʠ ʩʨʝʜʩʪʚʘ. 

ʌʠʛʫʨʘ 19 ʧʦʢʘʟʚʘ ʬʠʣʦʛʝʥʝʪʠʯʝʥ ʘʥʘʣʠʟ ʥʘ Salmonella Enterica, ʙʘʟʠʨʘʥ ʥʘ ʧʲʣʝʥ 

ʛʝʥʦʤʝʥ ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ, ʠ ʧʨʦʠʟʭʦʜʘ ʥʘ ʚʩʝʢʠ ʠʟʦʣʘʪ, ʦʙʦʟʥʘʯʝʥ ʩ ʮʚʷʪ: ɸʬʨʠʢʘ ï 

ʯʝʨʚʝʥʦ; ɸʟʠʷ ï ʟʝʣʝʥʦ; ɽʚʨʦʧʘ ï ʩʠʥ̡ʦ; ʉʝʚʝʨʥʘ ɸʤʝʨʠʢʘ ï ʣʠʣʘʚʦ; ʖʞʥʘ ɸʤʝʨʠʢʘ ï 

ʞʲʣʪʦ; ʆʢʝʘʥʠʷ ï ʮʠʘʥ; ʥʝʠʟʚʝʩʪʝʥ ʧʨʦʠʟʭʦʜ ï ʯʝʨʝʥ, ʢʘʢʪʦ ʠ ʚʟʘʠʤʦʚʨʲʟʢʘʪʘ ʤʝʞʜʫ 

ʠʟʦʣʘʪʠʪʝ.  

 

 

 

 

 

 

 

 

http://corhv.government.bg/
mailto:corhv.mail@mzh.government.bg


 
 

ʛʨ. ʉʦʬʠʷ, 1618, ʙʫʣ. òʎʘʨ ɹʦʨʠʩ IIIò ˉ 136 

http://corhv.government.bg, corhv@mzh.government.bg       

ʪʝʣ. 02/4273056 

ʌ-ʅʂ-7.6-5/0 

23 

ʅʘ ʬʠʛ. 19 ʷʩʥʦ ʩʘ ʦʬʦʨʤʝʥʠ ʜʚʝ ʦʩʥʦʚʥʠ ʣʠʥʠʠ: ʢʣʦʥ ɸ ʠ ʢʣʦʥ ɹ. ʂʣʦʥ ɸ ʦʩʥʦʚʥʦ 

ʦʙʝʜʠʥʷʚʘ ʱʘʤʦʚʝ, ʠʥʚʘʟʠʚʥʠ ʟʘ ʭʦʨʘʪʘ ʢʘʪʦ Typhi, Typhimurium, Newport ʠ Enteritidis.  

ʂʣʦʥ ɹ ʝ ʬʠʣʦʛʝʥʝʪʠʯʥʦ ʨʘʟʣʠʯʝʥ ʠ ʝ ʧʨʠʟʥʘʪ ʢʘʪʦ ʧʨʝʜʩʪʘʚʷʱ ʧʨʦʬʠʣʘ ʟʘ ʠʥʚʘʟʠʚʥʦʩʪ ʥʘ 

ʪʦʟʠ ʙʘʢʪʝʨʠʘʣʝʥ ʱʘʤ ʠ ʤʝʪʘʙʦʣʠʪʥʦ ʘʢʪʠʚʥʠʪʝ ʤʫ ʛʝʥʠ.  
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ʇʨʠʤʝʨ ʟʘ ʩʝʢʚʝʥʠʨʘʥ ʧʲʣʝʥ ʛʝʥʦʤ ʥʘ Campylobacter jejuni ʠ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʠʟʦʣʘʪʘ 

ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʘʤʝʨʝʥʘ ʥʘ ʩʣʝʜʥʠʷʪ ʣʠʥʢ: 

https://www.ncbi.nlm.nih.gov/nuccore/AL111168.1 

 

ʅʷʢʦʠ ʙʘʟʠ ʜʘʥʥʠ, ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ ʙʠʦʠʥʬʦʨʤʘʪʠʢʘʪʘ ʟʘ ʘʥʘʣʠʟ ʥʘ ʩʝʢʚʝʥʮʠʠ: 

EMBL ND: http://www.embl-heidelberg.de/  

GeneCards N: http://www.genecards.org/  

PDB P D: http://www.rcsb.org/pdb/Welcome.do  

SCOP P: http://scop.berkeley.edu/  

CATH P: http://www.cathdb.info/  

PIR P W: http://pir.georgetown.edu/  

SWISS-PROT PW: http://www.expasy.org/sprot/  

TrEMBL PW: http://www.expasy.org/sprot/  

Homstrad PW: http://tardis.nibio.go.jp/homstrad/  

InterPro P: http://www.ebi.ac.uk/interpro/  

NR P W: ftp://ftp.ncbi.nih.gov/blast/db  

Pfam P: http://pfam.sanger.ac.uk/ 

UniProt P: http://www.expasy.uniprot.org/  

PROSITE P W: http://www.expasy.org/prosite/  

PRINTS P: http://umber.sbs.man.ac.uk/dbbrowser/PRINTS/  

BLOCKS P: http://blocks.fhcrc.org/  

STRING P: http://string-db.org  

DAVID O: http://david.abcc.ncifcrf.gov/  

ChEMBL O: https://www.ebi.ac.uk/chembl/  

PubChem O: http://pubchem.ncbi.nlm.nih.gov/ 

 

ɹʘʟʠ ʜʘʥʥʠ, ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ ʙʠʦʠʥʬʦʨʤʘʪʠʯʥʠʷ ʘʥʘʣʠʟ ʥʘ ʙʘʢʪʝʨʠʘʣʥʠ 

ʛʝʥʦʤʠ: 

¶ NCBI Genome Project database: 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=genomeprj  

¶ NCBI, Bacteria Genome Database: http://www.ncbi.nlm.nih.gov/genomes/static/eub.html 

¶ Bacterial Genomes at The Sanger Institute: http://www.sanger.ac.uk/Projects/Microbes/  

¶ TIGR Comprehensive Microbial Resource (CMR): http://cmr.tigr.org/tigr-

scripts/CMR/CmrHomePage.cgi  

¶ GOLD: Genomes On Line Database: http://www.genomesonline.org/  

¶ Microbial Genome Database for Comparative Analysis (MBGD): 

http://mbgd.genome.ad.jp/  

¶ Virulence Factors of Bacterial Pathogens (VFDB): http://zdsys.chgb.org.cn/VFs/main.htm  

¶ Genome Information Broker: http://gib.genes.nig.ac.jp/  

¶ Islander, Database of Genomic Islands: http://www.indiana.edu/islander  

¶ GenoList genome browser at Institute Pasteur: http://genolist.pasteur.fr/  

¶ IslandPath: http://www.pathogenomics.sfu.ca/islandpath/update/IPindex.pl  

¶ HGT-DB: http://www.tinet.org/debb/HGT/  

¶ E. coli genome project: http://www.genome.wisc.edu  

 

ɹʠʦʠʥʬʦʨʤʘʪʠʯʥʠʪʝ ʘʥʘʣʠʟʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʚʲʨʰʝʥʠ ʥʘ ʦʙʠʢʥʦʚʝʥ ʣʘʧʪʦʧ ʠʣʠ ʥʘ 

Linux ʙʘʟʠʨʘʥʘ ʤʘʰʠʥʘ, ʧʦʪʨʝʙʠʪʝʣʷʪ ʤʦʞʝ ʜʘ ʠʤʘ ʤʘʣʢʦ ʦʧʠʪ ʚ ʙʠʦʠʥʬʦʨʤʘʪʠʢʘʪʘ ʠʣʠ ʜʘ 

ʙʲʜʝ ʧʨʦʬʝʩʠʦʥʘʣʠʩʪ.  
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http://www.embl-heidelberg.de/
http://www.genecards.org/
http://www.rcsb.org/pdb/Welcome.do
http://scop.berkeley.edu/
http://www.cathdb.info/
http://pir.georgetown.edu/
http://www.expasy.org/sprot/
http://www.expasy.org/sprot/
http://tardis.nibio.go.jp/homstrad/
http://www.ebi.ac.uk/interpro/
ftp://ftp.ncbi.nih.gov/blast/db
http://pfam.sanger.ac.uk/
http://www.expasy.uniprot.org/
http://www.expasy.org/prosite/
http://umber.sbs.man.ac.uk/dbbrowser/PRINTS/
http://string-db.org/
http://david.abcc.ncifcrf.gov/
https://www.ebi.ac.uk/chembl/
http://pubchem.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=genomeprj
http://www.ncbi.nlm.nih.gov/genomes/static/eub.html
http://www.sanger.ac.uk/Projects/Microbes/
http://cmr.tigr.org/tigr-scripts/CMR/CmrHomePage.cgi
http://cmr.tigr.org/tigr-scripts/CMR/CmrHomePage.cgi
http://www.genomesonline.org/
http://mbgd.genome.ad.jp/
http://zdsys.chgb.org.cn/VFs/main.htm
http://gib.genes.nig.ac.jp/
http://www.indiana.edu/islander
http://genolist.pasteur.fr/
http://www.pathogenomics.sfu.ca/islandpath/update/IPindex.pl
http://www.tinet.org/debb/HGT/
http://www.genome.wisc.edu/
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ʉ ʫʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʦʙʝʤʘ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʩʝʢʚʝʥʮʠʠʪʝ ʠ ʨʘʟʨʘʙʦʪʝʥʠʪʝ ʨʘʟʥʦʦʙʨʘʟʥʠ 

ʩʦʬʪʫʝʨʥʠ ʧʨʦʜʫʢʪʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʛʝʥʦʤʥʠʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ, ʩʪʘʚʘ ʨʝʘʣʥʦʩʪ 

ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʬʝʥʦʪʠʧʘ ʠ ʛʝʥʦʪʠʧʘ. Ăʇʨʝʜʦʧʨʝʜʝʣʷʥʝʪʦò a priori, 

ʯʝ ʝʜʠʥ ʤʠʢʨʦʦʨʛʘʥʠʟʲʤ ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʝʟʠʩʪʝʥʪʝʥ ʢʲʤ ʘʥʪʠʤʠʢʨʦʙʥʠ ʩʨʝʜʩʪʚʘ ʠʣʠ 

ʤʦʞʝ ʜʘ ʙʲʜʝ ʩʠʣʥʦ ʚʠʨʫʣʝʥʪʝʥ ʚʠʨʫʩʝʥ ʱʘʤ ʥʘ ʙʘʟʘ ʛʝʥʦʪʠʧʠʨʘʥʝ, ʟʥʘʯʠʪʝʣʥʦ ʙʠ 

ʧʦʜʦʙʨʠʣʦ ʟʜʨʘʚʝʦʧʘʟʚʘʥʝʪʦ, ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʟʘʙʦʣʷʚʘʥʠʷʪʘ, ʩʣʝʜʝʥʝʪʦ ʥʘ 

ʝʧʠʜʝʤʠʦʣʦʛʠʯʥʘʪʘ ʠ ʝʧʠʟʦʪʦʣʦʛʠʯʥʘʪʘ ʦʙʩʪʘʥʦʚʢʘ, ʠ ʙʠ ʧʦʤʦʛʥʘʣ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʧʨʠʦʨʠʪʝʪʥʘʪʘ ʙʦʨʙʘ ʩ ʥʦʚʦʚʲʟʥʠʢʚʘʱʠʪʝ ʦʛʥʠʱʘ.  

ʏʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʙʠʦʣʦʛʠʯʥʠ ʘʥʘʣʠʟʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʩʣʝʜʚʘʥʠ 

ʛʝʥʠʪʝ, ʦʪʛʦʚʦʨʥʠ ʟʘ ʘʥʪʠʤʠʢʨʦʙʥʘʪʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʠ ʪʷʭʥʘʪʘ ʝʚʦʣʶʮʠʷ, ʜʘ ʙʲʜʘʪ 

ʧʨʦʩʣʝʜʝʥʠ ʧʦʯʪʠ ʚʩʠʯʢʠ ʤʫʪʘʮʠʠ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʢʦʠʪʦ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʥʦʚʦʧʨʠʜʦʙʠʪʠ ʛʝʥʠ 

ʟʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʠʣʠ ʥʦʚʠ ʤʫʪʘʮʠʠ, ʚʦʜʝʱʠ ʜʦ ʨʝʟʠʩʪʝʥʪʥʦʩʪ.  

ʉʝʢʚʝʥʮʠʦʥʥʠʷʪ ʘʥʘʣʠʟ ʦʪ ʥʦʚʦ ʧʦʢʦʣʝʥʠʝ NGS (new generation sequencing) ʝ 

ʨʝʚʦʣʶʮʠʦʥʝʥ ʧʦʜʭʦʜ ʚ ʦʙʱʝʩʪʚʝʥʦʪʦ ʟʜʨʘʚʝ ʠ ʚʲʚ ʚʝʪʝʨʠʥʘʨʥʘʪʘ ʤʝʜʠʮʠʥʘ. NGS ʥʝ ʩʘʤʦ 

ʟʘʤʝʩʪʚʘ PFGE, ʥʦ ʠʤʘ ʧʦʪʝʥʮʠʘʣ ʜʘ ʟʘʤʝʥʠ ʠ ʪʨʘʜʠʮʠʦʥʥʦʪʦ ʪʝʩʪʚʘʥʝ ʚʲʨʭʫ ʢʫʣʪʫʨʠ. 

ʄʝʪʘʛʝʥʦʤʥʦʪʦ ʩʝʢʚʝʥʠʨʘʥʝ ʠ ʘʥʘʣʠʟ ʦʩʠʛʫʨʷʚʘʪ ʩʧʦʩʦʙʥʦʩʪʪʘ ʙʲʨʟʦ ʜʘ ʙʲʜʘʪ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʛʨʫʧʘ ʧʘʪʦʛʝʥʠ, ʙʝʟ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʢʘʢʲʚʪʦ ʠ ʜʘ ʝ ʚʠʜ ʩʝʣʝʢʮʠʷ. 

 

ɿʘ ʠ ʧʨʦʪʠʚ ʧʲʣʥʠʷʪ ʛʝʥʦʤʝʥ ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ: 

¶ Pros and cons ʥʘ ʧʣʘʪʬʦʨʤʠʪʝ/ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ 

ʇʣʘʪʬʦʨʤʘ ʇʣʶʩʦʚʝ ʄʠʥʫʩʠ 

ʉʝʢʚʝʥʠʨʘʥʝ ʧʦʩʨʝʜʩʪʚʦʤ ʩʠʥʪʝʟ 

Illumina  ʊʝʭʥʦʣʦʛʠʷ, ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʘ ʚ 

ʠʥʜʫʩʪʨʠʷʪʘ ʧʨʠ ʧʲʣʝʥ ʛʝʥʦʤʝʥ 

ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ; ʧʦ-ʥʠʩʢʘ ʮʝʥʘ ʥʘ 

Gb; ʥʘʡ-ʚʠʩʦʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ; 

ʰʠʨʦʢʘ ʛʘʤʘ ʦʪ ʤʘʰʠʥʠ ʥʘ 

Illumina, ʧʦʜʭʦʜʷʱʠ ʟʘ ʤʥʦʞʝʩʪʚʦ 

ʧʨʠʣʦʞʝʥʠʷ ʠ ʠʟʠʩʢʚʘʥʠʷ; ʥʘʡ-

ʥʠʩʢʠ ʧʨʦʮʝʥʪʠ ʥʘ ʛʨʝʰʢʠ.  

ʈʝʭʠʙʨʠʜʠʟʘʮʠʷ ʥʘ ʰʘʙʣʦʥʥʠ ɼʅʂ 

ʠ ʥʠʩʲʢ ʜʦʙʠʚ ʥʘ ʢʦʧʠʷ ʧʦ ʚʨʝʤʝ 

ʥʘ ʙʨʠʜʞ ʘʤʧʣʠʬʠʢʘʮʠʷʪʘ; 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʦʜʠʬʠʮʠʨʘʥʠ ɼʅʂ 

ʧʦʣʠʤʝʨʘʟʠ ʧʦ ʚʨʝʤʝ ʥʘ ʙʨʠʜʞ 

ʘʤʧʣʠʬʠʢʘʮʠʷʪʘ; ʥʝʧʲʣʥʦ 

ʫʜʣ̡ʞʘʚʘʥʝ ʥʘ ʙʘʟʠʪʝ (ʬʘʟʠʨʘʥʝ, 

ʧʨʝʬʘʟʠʨʘʥʝ); ʥʘʡ-ʢʲʩʠ ʜʲʣʞʠʥʠ 

ʟʘ ʯʝʪʝʥʝ; ʜʲʣʛʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ ʚ ʝʜʠʥ ʭʦʜ; 

ʚʠʩʦʢʠ ʨʘʟʭʦʜʠ ʟʘ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ; ʥʷʤʘ ʜʦʩʪʲʧ ʜʦ 

ʜʘʥʥʠ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ.  

ʉʝʢʚʝʥʠʨʘʥʝ ʥʘ ʝʜʠʥʠʯʥʘ ʤʦʣʝʢʫʣʘ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ 

Pacific 

Biosciences 

ɹʲʨʟʠ ʮʠʢʣʠ ʥʘ ʩʝʢʚʝʥʠʨʘʥʝ; ʜʲʣʛʠ 

ʯʝʪʝʥʠʷ, ʧʦʜʭʦʜʷʱʠ ʟʘ ʩʛʣʦʙʷʚʘʥʝ 

ʥʘ ʛʝʥʦʤʠ ʠ ʟʘʚʲʨʰʚʘʥʝ ʥʘ ʛʝʥʦʤʥʦ 

ʘʩʝʤʙʣʠʨʘʥʝ; ʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 

ʝʧʠʛʝʥʝʪʠʯʥʘʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ; 

ʨʝʛʠʩʪʨʠʨʘʥʝ ʥʘ ʠʥʢʦʨʧʦʨʠʨʘʥʝ ʥʘ 

ʙʘʟʠʪʝ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. 

ɺʲʟʤʦʞʥʠ ʛʨʝʰʢʠ ʧʨʠ 

ʨʝʛʠʩʪʨʠʨʘʥʝ ʥʘ ʠʥʢʦʨʧʦʨʠʨʘʥʝʪʦ 

ʥʘ ʥʫʢʣʝʦʙʘʟʠ ʧʦ ʚʨʝʤʝ ʥʘ 

ʩʝʢʚʝʥʠʨʘʥʝʪʦ; ʥʘʡ-ʛʦʣʷʤ 

Ăfootprintñ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘ; ʥʠʩʢʘ 

ʤʦʱʥʦʩʪ ʥʘ ʠʟʧʲʣʥʝʥʠʝ; ʚʠʩʦʢʠ 

ʧʨʦʮʝʥʪʠ ʥʘ ʛʨʝʰʢʠ.  

http://corhv.government.bg/
mailto:corhv.mail@mzh.government.bg
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ʇʣʘʪʬʦʨʤʘ ʇʣʶʩʦʚʝ ʄʠʥʫʩʠ 

Oxford 

Nanopore 

Technologies 

ɹʲʨʟ ʧʨʦʮʝʩ ʥʘ ʩʝʢʚʝʥʠʨʘʥʝ, ʥʘʡ-

ʜʲʣʛʠ ʧʨʦʯʝʪʝʥʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ; ʥʘʡ-ʤʘʣʢʠʷʪ 

ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ; 

ʥʠʩʢʠ ʨʘʟʭʦʜʠ ʟʘ ʧʦʜʜʨʲʞʢʘ ʠ 

ʢʦʥʩʫʤʘʪʠʚʠ; ʨʝʛʠʩʪʨʠʨʘʥʝ ʥʘ 

ʠʥʢʦʨʧʦʨʠʨʘʥʠʪʝ ʥʫʢʣʝʦʙʘʟʠ ʚ 

ʨʝʘʣʥʦ ʚʨʝʤʝ; ʧʦʜʘʚʘʥʝ ʥʘ ʛʦʪʦʚʠʪʝ 

ʜʘʥʥʠ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ; ʧʦʜʭʦʜʷʱ 

ʘʧʘʨʘʪ ʠ ʟʘ ʪʝʨʝʥʥʘ ʨʘʙʦʪʘ. 

ʏʫʚʩʪʚʠʪʝʣʥʦʩʪ ʥʘ ʙʠʦʣʦʛʠʯʥʠʪʝ 

ʥʘʥʦʧʦʨʠ ʢʲʤ ʧʨʦʤʝʥʠ ʚ ʦʢʦʣʥʘʪʘ 

ʩʨʝʜʘ; ʥʘʡ-ʚʠʩʦʢ ʧʨʦʮʝʥʪ ʛʨʝʰʢʠ 

ʦʪ ʚʩʠʯʢʠ ʧʣʘʪʬʦʨʤʠ; ʨʘʙʦʪʘʪʘ ʥʘ 

ʤʘʰʠʥʘʪʘ PromethION ʥʝ ʝ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʚʘʣʠʜʠʨʘʥʘ.   

ʊʘʙʣʠʮʘ. 1: ʇʣʶʩʦʚʝ ʠ ʤʠʥʫʩʠ ʥʘ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʩʝʢʚʝʥʪʝʥ 

ʘʥʘʣʠʟ 

 

ʂʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʘ 1 ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʘ ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ ʥʘ Illumina  ʚʩʝ ʦʱʝ 

ʝ ʥʘʡ-ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʘʪʘ ʟʘ ʧʲʣʝʥ ʛʝʥʦʤʝʥ ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ (WGS) ʢʲʤ ʜʥʝʰʥʘ ʜʘʪʘ ʠ 

ʠʟʛʣʝʞʜʘ, ʯʝ ʝ ʥʘʡ-ʧʦʜʭʦʜʷʱʘ (ʧʨʝʪʝʛʣʷʡʢʠ ʧʣʶʩʦʚʝʪʝ ʠ ʤʠʥʫʩʠʪʝ) ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 

ʦʛʥʠʱʘ ʥʘ ʟʘʙʦʣʷʚʘʥʠʷ, ʧʨʠ ʭʨʘʥʠʪʝʣʥʠ ʚʟʨʠʚʦʚʝ ʠ ʜʨ., ʧʨʠ ʢʦʠʪʦ ʩʝ ʜʘʚʘ ʧʨʠʦʨʠʪʝʪ ʥʘ 

ʚʠʩʦʢʘʪʘ ʪʦʯʥʦʩʪ ʠ ʥʘʜʝʞʜʥʦʩʪ ʥʘ ʨʝʟʫʣʪʘʪʘ. ɹʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʜʦʙʨʝ ʫʩʪʘʥʦʚʝʥʘʪʘ ʩʠ 

ʧʦʟʠʮʠʷ ʥʘ ʧʘʟʘʨʘ, Illumina ʝ ʨʘʟʨʘʙʦʪʠʣʘ ʙʦʛʘʪ ʥʘʙʦʨ ʦʪ ʠʥʩʪʨʫʤʝʥʪʠ, ʢʦʠʪʦ ʩʝ ʩʪʨʝʤʷʪ ʜʘ 

ʦʪʛʦʚʘʨʷʪ ʥʘ ʨʘʟʣʠʯʥʠ ʠʟʠʩʢʚʘʥʠʷ ʠ ʜʠʘʛʥʦʩʪʠʯʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʚ ʩʝʢʚʝʥʪʥʠʷʪ ʘʥʘʣʠʟ. 

ʅʝʜʦʩʪʘʪʲʮʠ ʥʘ ʪʘʟʠ ʪʝʭʥʦʣʦʛʠʷ ʩʘ ʩʨʘʚʥʠʪʝʣʥʦ ʢʨʘʪʢʠʪʝ ʧʨʦʯʠʪʠ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ, 

ʢʦʠʪʦ ʟʘʪʨʫʜʥʷʚʘʪ ʨʘʟʯʠʪʘʥʝʪʦ ʥʘ ʣʦʢʫʩʠ ʩ ʛʦʣʷʤ ʧʨʦʮʝʥʪ ʧʦʚʪʦʨʠ, ʢʘʢʪʦ ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʥʝʧʲʣʥʠ/ʥʝʧʨʘʚʠʣʥʦ ʧʨʦʯʝʪʝʥʠ ʙʘʟʠ (ʬʘʟʠʨʘʥʝ ʠ ʧʨʝʬʘʟʠʨʘʥʝ), ʢʦʠʪʦ ʥʝʜʦʩʪʘʪʲʮʠ 

ʫʚʝʣʠʯʘʚʘʪ ʧʨʦʮʝʥʪʘ ʥʘ ʦʢʦʥʯʘʪʝʣʥʠʪʝ ʛʨʝʰʢʠ. ɺʠʩʦʢʘʪʘ ʘʥʘʣʠʪʠʯʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ ʥʘ 

ʧʦʚʝʯʝʪʦ ʩʦʬʪʫʝʨʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʥʘ Illumina ʫʚʝʣʠʯʘʚʘʪ ʦʙʱʦʪʦ ʚʨʝʤʝ ʥʘ ʨʘʙʦʪʘ, ʢʦʝʪʦ ʝ 

ʦʩʦʙʝʥʦ ʩʲʱʝʩʪʚʝʥ ʥʝʜʦʩʪʘʪʲʢ, ʧʦʨʘʜʠ ʬʘʢʪʘ, ʯʝ ʧʨʠ ʭʨʘʥʠʪʝʣʥʠ ʚʟʨʠʚʦʚʝ ʠ ʚʲʟʥʠʢʥʘʣʠ 

ʦʛʥʠʱʘ ʥʘ ʠʥʬʝʢʮʠʠ, ʘʥʘʣʠʟʘ ʥʘ ʧʘʪʦʛʝʥʠʪʝ ʧʨʠʯʠʥʠʪʝʣʠ ʠ ʙʲʨʟʦʪʦ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝ ʥʘ 

ʧʨʠʯʠʥʠʪʝʣʷ ʩʘ ʞʠʟʥʝʥʦ ʚʘʞʥʠ ʬʘʢʪʦʨʠ, ʟʘʩʷʛʘʱʠ ʫʩʧʝʰʥʠʷ ʢʦʥʪʨʦʣ ʥʘ ʟʘʙʦʣʷʚʘʥʠʷʪʘ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʠʪʝ ʜʝʡʩʪʚʠʷ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʪʝʟʠ ʠʥʬʝʢʮʠʠ. ʀ ʥʘʢʨʘʷ, ʩʨʘʚʥʠʪʝʣʥʦ 

ʚʠʩʦʢʠʪʝ ʨʘʟʭʦʜʠ ʟʘ ʩʝʢʚʝʥʘʪʦʨʠʪʝ ʥʘ Illumina ʧʨʝʜʧʦʣʘʛʘʪ ʧʦʪʝʥʮʠʘʣʥʦ ʟʘʩʪʨʘʰʘʚʘʥʝ ʥʘ 

ʙʶʜʞʝʪʥʠʪʝ ʧʨʦʝʢʪʠ ʠ ʥʝʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦʜʜʨʲʞʢʘ ʥʘ ʪʘʟʠ ʘʧʘʨʘʪʫʨʘ ʠ ʩʥʘʙʜʷʚʘʥʝʪʦ ʠ ʩ 

ʢʦʥʩʫʤʘʪʠʚʠ. 

Pacific Biosciences ʧʨʝʜʣʘʛʘ ʨʘʟʨʘʙʦʪʝʥʘ ʤʝʪʦʜʠʢʘ ʟʘ ʧʲʣʝʥ ʛʝʥʦʤʝʥ ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ 

ʩ ʚʠʩʦʢʘ ʩʢʦʨʦʩʪ ʥʘ ʩʝʢʚʝʥʠʨʘʥʝ ʠ ʝ ʥʘʡ-ʧʦʜʭʦʜʷʱʘ ʟʘ ʙʲʨʟʦʪʦ ʧʦʪʚʲʨʞʜʘʚʘʥʝ ʥʘ 

ʢʦʥʢʨʝʪʝʥ ʧʘʪʦʛʝʥ. ɼʲʣʛʠʪʝ ʧʨʦʯʝʪʠ ʦʪ ʘʧʘʨʘʪʠʪʝ ʥʘ PacBio ʦʩʠʛʫʨʷʚʘʪ ʜʦʩʪʘʪʲʯʥʦ 

ʧʦʢʨʠʪʠʝ ʟʘ ʙʘʢʪʝʨʠʘʣʥʠ ʛʝʥʦʤʠ ʠ ʩʘ ʠʜʝʘʣʥʠ ʟʘ ʩʝʢʚʝʥʠʨʘʥʝ ʠ ʘʥʘʣʠʟ ʥʘ ʧʲʣʝʥ ʛʝʥʦʤ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʩʦʙʝʥʦ ʧʦʣʝʟʥʘ, ʢʦʛʘʪʦ ʧʲʨʚʠʷ ʠʜʝʥʪʠʬʠʮʠʨʘʥ ʱʘʤ 

ʥʘ ʦʛʥʠʱʝʪʦ ʝ ʩʝʢʚʝʥʠʨʘʥ ʠ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʨʝʬʝʨʝʥʪʝʥ. ʅʠʩʢʘʪʘ ʪʦʯʥʦʩʪ ʥʘ ʤʝʪʦʜʠʢʘʪʘ 

ʢʘʨʘ ʩʠʩʪʝʤʘʪʘ PacBio ʜʘ ʙʲʜʝ ʧʦ-ʧʦʜʭʦʜʷʱʘ ʟʘ ʧʦʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʠʜʝʥʪʠʯʥʦʩʪʪʘ ʥʘ ʜʘʜʝʥ 

ʧʘʪʦʛʝʥ ʯʨʝʟ ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ ʛʝʥʦʤʘ, ʘ ʥʝ ʩʘʤʦʩʪʦʷʪʝʣʝʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʘʥʘʣʠʟ ʥʘ ʧʘʪʦʛʝʥʠ. 

ɿʘ ʙʦʣʥʠʮʠ ʩ ʦʛʨʘʥʠʯʝʥʠ ʬʠʥʘʥʩʦʚʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʠʣʠ ʧʨʦʩʪʦ ʚ 

ʩʠʪʫʘʮʠʠ, ʚ ʢʦʠʪʦ ʝ ʞʝʣʘʪʝʣʥʦ ʙʲʨʟʦʪʦ ʩʝʢʚʝʥʠʨʘʥʝ ʜʘ ʝ ʜʦʩʪʲʧʥʦ ʥʘ ʤʦʤʝʥʪʘ, ʠʣʠ ʧʨʠ 

ʨʘʙʦʪʘ ʥʘ ʪʝʨʝʥ, Oxford Nanopore Technologies (ONT) ʧʨʝʜʣʘʛʘ ʦʙʝʱʘʚʘʱʘ ʘʣʪʝʨʥʘʪʠʚʘ. 

ɺ ʤʦʤʝʥʪʘ ONT ʧʨʝʜʣʘʛʘ ʝʜʠʥʩʪʚʝʥʦʪʦ ʥʘʠʩʪʠʥʘ ʤʦʙʠʣʥʦ ʫʩʪʨʦʡʩʪʚʦ ʟʘ ʩʝʢʚʝʥʠʨʘʥʝ, 

ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʚʠʩʦʢʘ ʛʲʚʢʘʚʦʩʪ ʠ ʜʦʩʪʲʧʥʦʩʪ. ʉ ʥʘʡ-ʥʠʩʢʠʪʝ ʨʘʟʭʦʜʠ ʟʘ ʢʦʥʩʫʤʘʪʠʚʠ, 

ʠʥʩʪʨʫʤʝʥʪʲʪ MinION ʝ ʠʢʦʥʦʤʠʯʥʦ ʨʝʰʝʥʠʝ ʟʘ ʙʦʣʥʠʯʥʠ ʩʨʝʜʠ ʠʣʠ ʧʨʠ ʨʘʙʦʪʘ ʩ 

ʪʝʨʝʥʥʠ ʧʨʦʙʠ ʥʘ ʤʷʩʪʦ. ʉ ʥʘʡ-ʜʲʣʛʠʪʝ ʩʝʢʚʝʥʮʠʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʦʯʝʪʝʥʠ, ONT, 

ʜʦʢʘʟʚʘʪ, ʯʝ ʪʘʟʠ ʪʝʭʥʠʢʘ ʝ ʥʘʡ-ʧʦʜʭʦʜʷʱʘ ʟʘ ʧʦʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʠʜʝʥʪʠʯʥʦʩʪʪʘ ʥʘ ʧʘʪʦʛʝʥʘ, 

http://corhv.government.bg/
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ʦʩʠʛʫʨʷʚʘ ʜʦʩʪʘʪʲʯʥʦ ʧʦʢʨʠʪʠʝ ʥʘ ʙʘʢʪʝʨʠʘʣʥʠʪʝ ʛʝʥʦʤʠ ʠ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ ʨʝʘʣʥʦ 

ʚʨʝʤʝ. ʋʩʲʚʲʨʰʝʥʩʪʚʘʥʝʪʦ ʥʘ ʪʝʭʥʠʢʘʪʘ ʥʘ ʩʝʢʚʝʥʠʨʘʥʝ, ʦʩʥʦʚʘʚʘʱʘ ʩʝ ʥʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ, 

ʝ ʚ ʥʝʧʨʝʢʲʩʥʘʪʦ ʨʘʟʚʠʪʠʝ ʠ ʦʪ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʪʘʟʠ ʤʝʪʦʜʠʢʘ ʩʘ ʧʦʩʪʠʛʥʘʪ ʛʦʣʷʤ ʥʘʧʨʝʜʲʢ.  

 

¶ ʇʣʶʩʦʚʝ ʠ ʤʠʥʫʩʠ ʥʘ ʩʦʬʪʫʝʨʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʥ ʘʥʘʣʠʟ 
ʩʣʝʜ ʧʲʣʥʦ ʛʝʥʦʤʥʦ ʩʝʢʚʝʥʠʨʘʥʝ: 

ɹʠʦʠʥʬʦʨʤʘʪʠʯʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʰʠʨʦʢ ʩʧʝʢʪʲʨ ʦʪ ʩʦʬʪʫʝʨʥʠ 

ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʝʪʘʧʠ ʥʘ ʨʘʙʦʪʥʠʷ ʧʨʦʮʝʩ ʥʘ ʘʥʘʣʠʟ ʥʘ ʧʘʪʦʛʝʥʥʠʪʝ 

ʧʨʠʯʠʥʠʪʝʣʠ ʧʦʩʨʝʜʩʪʚʦʤ WGS, ʘ ʧʨʝʜʠʤʩʪʚʘʪʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷʪʘ ʥʘ ʚʩʝʢʠ ʠʥʩʪʨʫʤʝʥʪ ʩʘ 

ʦʧʠʩʘʥʠ ʚ ʊʘʙʣʠʮʘ 2. ɿʘ ʚʩʷʢʘ ʩʪʲʧʢʘ ʦʪ WGS ʩʦʬʪʫʝʨʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ web-

based ʠ command-line based ʠʥʩʪʨʫʤʝʥʪʠ, ʢʘʢʪʦ ʠ ʛʦʪʦʚʠ ʩʦʬʪʫʝʨʥʠ ʧʨʦʜʫʢʪʦʚʠ ʧʘʢʝʪʠ.  

1. ʎʝʥʘʪʘ ʠ ʦʙʭʚʘʪʲʪ ʥʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʧʦʚʝʯʝʪʦ ʛʦʪʦʚʠ ʩʦʬʪʫʝʨʥʠ ʧʘʢʝʪʠ ʚ 

ʤʥʦʛʦ ʩʣʫʯʘʠ ʥʘʜʭʚʲʨʣʷ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʠ ʜʦʩʪʲʧʥʦʩʪʪʘ ʥʘ ʪʝʟʠ ʧʨʦʜʫʢʪʠ ʟʘ ʧʦ-ʤʘʣʢʠ 

ʙʦʣʥʠʯʥʠ ʠ ʣʘʙʦʨʘʪʦʨʥʠ ʙʘʟʠ. ɺ ʪʝʟʠ ʢʦʥʢʨʝʪʥʠ ʩʣʫʯʘʠ, ʠʥʩʪʨʫʤʝʥʪʠ ʪʠʧ open-source 

ʟʘ ʘʥʘʣʠʟ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʜʦʙʨʘ ʘʣʪʝʨʥʘʪʠʚʘ ʥʘ ʢʦʤʝʨʩʠʘʣʥʠʪʝ ʩʦʬʪʫʝʨʥʠ ʧʘʢʝʪʠ. 

2.  ʉʪʨʘʪʝʛʠʷʪʘ ʟʘ Ăɽʜʥʦ ʟʜʨʘʚʝñ ʠ ʛʣʦʙʘʣʥʠʷ ʤʦʥʠʪʦʨʠʥʛ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʝʧʠʜʝʤʠʠʪʝ ʤʦʛʘʪ ʜʘ ʩʘ ʫʩʧʝʰʥʠ ʩʘʤʦ ʘʢʦ ʜʘʥʥʠʪʝ ʦʪ WGS ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʧʦʜʝʣʝʥʠ, 

ʩʲʭʨʘʥʝʥʠ ʠ ʥʘʡ-ʚʘʞʥʦʪʦ, ʩʲʙʨʘʥʠ ʚ ʧʦʜʭʦʜʷʱʠ ʙʘʟʠ ʜʘʥʥʠ, ʜʦʩʪʲʧʥʠ ʥʘʚʩʷʢʲʜʝ ʧʦ 

ʩʚʝʪʘ. ʂʘʪʦ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʤʥʦʛʦ ʝʧʠʜʝʤʠʠ ʩʘ ʦʪ ʯʘʩʪʠ ʥʘ ʩʚʝʪʘ, ʢʲʜʝʪʦ ʟʜʨʘʚʝʪʦ ʠ 

ʟʜʨʘʚʥʠʪʝ ʨʝʩʫʨʩʠ ʩʘ ʦʛʨʘʥʠʯʝʥʠ, ʢʘʢʲʚʪʦ ʝ ʧʨʠʤʝʨʘ ʩ ʦʛʥʠʱʝ ʥʘ ʚʠʨʫʩʘ ʥʘ ɽʙʦʣʘ, 

ʙʦʣʥʠʮʠʪʝ ʠ ʣʘʙʦʨʘʪʦʨʠʠʪʝ ʤʦʛʘʪ ʜʘ ʚʥʝʜʨʷʪ command-line based ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ 

ʘʥʘʣʠʟ ʙʝʟ ʜʘ ʩʘ ʙʘʟʠʨʘʥʠ ʥʘ ʩʧʝʮʠʬʠʯʝʥ ʠʥʪʝʨʬʝʡʩ. 

3. Command-line based ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʟʘ ʘʥʘʣʠʟ ʯʝʩʪʦ ʧʦʟʚʦʣʷʚʘʪ ʧʦ-ʛʦʣʷʤʘ 

ʩʚʦʙʦʜʘ ʧʨʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʚʠʜʦʚʝ ʘʥʘʣʠʟʠ, ʦʪʢʦʣʢʦʪʦ ʪʝʟʠ web-based 

ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʩʦʬʪʫʝʨʥʠ ʧʘʢʝʪʠ. ʊʝʟʠ web-based ʠʥʩʪʨʫʤʝʥʪʠ ʠʤʘʪ ʧʨʝʜʠʤʩʪʚʦʪʦ, ʯʝ 

ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ cloud ʙʘʟʠʨʘʥʠ ʠʣʠ ʠʥʬʦʨʤʘʮʠʷʪʘ ʜʘ ʩʝ ʩʲʭʨʘʥʷʚʘ ʥʘ ʚʠʨʪʫʘʣʥʠ ʩʲʨʚʲʨʠ 

ʠ ʪʘʢʘ ʪʷ ʜʘ ʙʲʜʝ ʜʦʩʪʲʧʚʘʥʘ ʦʪ ʚʩʷʢʘ ʪʦʯʢʘ ʧʦ ʩʚʝʪʘ. 

ʊʘʙʣʠʮʘ 2: ʇʣʶʩʦʚʝ ʠ ʤʠʥʫʩʠ ʥʘ ʘʥʘʣʠʪʠʯʥʠʪʝ ʩʦʬʪʫʝʨʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʧʨʠ 

ʙʠʦʠʥʬʦʨʤʘʪʠʯʥʠʷ ʘʥʘʣʠʟ 

ɸʣʛʦʨʠʪʲʤ ʊʠʧ 

ʠʥʪʝʨʬʝʡʩ 

ɿʘ ʇʨʦʪʠʚ 

ɸʩʝʤʙʣʠʨʘʥʝ 

Velvet Web based ʇʨʦʝʢʪʠʨʘʥ ʟʘ ʯʝʪʝʥʝ ʠ 

ʘʥʘʣʠʟ ʥʘ ʤʥʦʛʦʙʨʦʡʥʠ 

ʧʦʚʪʦʨʠ ʚ ʛʝʥʦʤʘ; 

ʘʚʪʦʤʘʪʠʯʥʦ ʥʘʩʪʨʦʡʚʘʥʝ 

ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʟʘ ʢʦʥʪʨʦʣ 

ʥʘ ʢʘʯʝʩʪʚʦʪʦ; ʧʦʜʨʦʙʥʘ 

ʜʦʢʫʤʝʥʪʘʮʠʷ; Web-

ʙʘʟʠʨʘʥʘ ʜʦʩʪʲʧʥʦʩʪ  

ʄʘʣʢʠ N50 contig size 

ʫʯʘʩʪʲʮʠ; ʄʘʣʲʢ ʨʘʟʤʝʨ N50; 

ʩʧʝʮʠʬʠʢʠ ʥʘ ʪʝʭʥʦʣʦʛʠʷʪʘ; 

ʠʟʢʣʶʯʚʘ ʧʦʢʨʠʚʘʥʝ ʥʘ ʥʠʩʢʠ  

cutoff; ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʛʦʣʷʤʘ 

ʧʘʤʝʪ; ʧʦʜʭʦʜʷʱ ʩʘʤʦ ʟʘ 

ʯʝʪʝʥʝ ʥʘ ʢʨʘʪʢʠ ʫʯʘʩʪʲʮʠ 

http://corhv.government.bg/
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IDBA -UD Command 

line based 

ʇʨʦʝʢʪʠʨʘʥ ʟʘ 

ʤʥʦʛʦʙʨʦʡʥʠ ʧʦʚʪʦʨʠ ʚ 

ʛʝʥʦʤʘ ʩ ʨʘʟʣʠʯʥʠ ʜʲʣʞʠʥʠ 

ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠʪʝ; 

ʥʘʡ-ʥʠʩʲʢ ʧʨʦʮʝʥʪ 

ʫʧʦʪʨʝʙʝʥʘ ʦʧʝʨʘʪʠʚʥʘ 

ʧʘʤʝʪ; ʢʦʨʝʢʮʠʷ ʥʘ ʛʨʝʰʢʠ 

ʩʣʝʜ ʚʩʷʢʘ ʠʪʝʨʘʮʠʷ ʟʘ 

ʢʦʥʪʨʦʣ ʥʘ ʢʘʯʝʩʪʚʦʪʦ  

ʊʝʭʥʦʣʦʛʠʯʥʦ ʩʧʝʮʠʬʠʯʝʥ; 

ʥʷʤʘ ʧʦʜʭʦʜʷʱʘ 

ʜʦʢʫʤʝʥʪʘʮʠʷ; ʧʦʜʭʦʜʷʱ ʩʘʤʦ 

ʟʘ ʢʨʘʪʢʠ ʧʨʦʯʠʪʠ 

RAY Command 

line based 

ʍʠʙʨʠʜʥʘ ʧʣʘʪʬʦʨʤʘ, 

ʧʦʜʭʦʜʷʱʘ ʟʘ ʘʩʝʤʙʣʠʨʘʥʝ 

ʥʘ ʤʥʦʞʝʩʪʚʦ ʩʝʢʚʝʥʮʮʠʠ; 

ʜʝʪʝʨʤʠʥʠʨʘʥʝ ʥʘ 

ʜʲʣʞʠʥʘʪʘ ʥʘ ʩʝʢʚʝʥʠʨʘʥʠʷ 

ʫʯʘʩʪʲʢ, ʢʦʝʪʦ ʧʦʚʠʰʘʚʘ 

ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʧʨʦʯʝʪʝʥʘʪʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ; 

ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʠʟʯʠʩʣʝʥʠʝ 

ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʧʘʨʘʤʝʪʨʠ; 

ʧʦʜʨʦʙʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷ  

ʄʘʣʢʠ N50 contig size 

ʫʯʘʩʪʲʮʠ; ʣʦʰʦ ʧʨʝʜʩʪʘʚʷʥʝ 

ʥʘ ʩʝʢʚʝʥʮʠʠʪʝ ʠ ʣʦʰʦ 

ʢʘʯʝʩʪʚʦ ʥʘ ʧʨʦʯʝʪʝʥʘʪʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ; ʧʦʜʭʦʜʷʱ 

ʩʘʤʦ ʟʘ ʯʝʪʝʥʝ ʥʘ ʢʨʘʪʢʠ 

ʫʯʘʩʪʲʮʠ  

SPAdes/hyb

ridSPAdes 

Web based ʍʠʙʨʠʜʥʘ ʧʣʘʪʬʦʨʤʘ, 

ʧʦʜʭʦʜʷʱʘ ʟʘ ʘʩʝʤʙʣʠʨʘʥʝ 

ʥʘ ʤʥʦʞʝʩʪʚʦ ʩʝʢʚʝʥʮʮʠʠ; 

ʜʝʪʝʨʤʠʥʠʨʘʥʝ ʥʘ 

ʜʲʣʞʠʥʘʪʘ ʥʘ ʩʝʢʚʝʥʠʨʘʥʠʷ 

ʫʯʘʩʪʲʢ ï ʧʨʠʛʦʜʝʥʘ ʟʘ 

ʯʝʪʝʥʝ ʥʘ ʜʲʣʛʠ ʠ ʢʲʩʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ; ʥʘʡ-

ʥʠʩʢʦ ʥʠʚʦ ʥʘ ʫʧʦʪʨʝʙʘ ʥʘ 

ʦʧʝʨʘʪʠʚʥʘ ʧʘʤʝʪ; ʤʦʞʝ ʜʘ 

ʧʦʧʲʣʚʘ ʜʫʧʢʠ ʧʦ 

ʩʝʢʚʝʥʮʠʷʪʘ ʠ ʜʘ ʧʦʧʨʘʚʷ 

ʠʟʣʠʰʥʠ ʧʦʚʪʦʨʠ ʧʦ 

ʜʲʣʞʠʥʘʪʘ; ʠʟʯʠʩʣʷʚʘ ʠ 

ʤʝʨʠ contigs; ʧʦʜʨʦʙʥʘ 

ʜʦʢʫʤʝʥʪʘʮʠʷ  

ʅʘʡ-ʜʲʣʛʦ ʚʨʝʤʝ ʟʘ 

ʢʦʤʧʶʪʲʨʥʘ ʦʙʨʘʙʦʪʢʘ  

Minimap/mi

niasm 

Command 

line based 

ʅʘʡ-ʢʨʘʪʢʦʪʦ ʢʦʤʧʶʪʲʨʥʦ 

ʚʨʝʤʝ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʩʝʢʚʝʥʮʠʠ; ʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʢʦʤʙʠʥʘʮʠʷ ʩ ʨʘʟʣʠʯʥʠ 

ʨʘʙʦʪʥʠ ʧʨʦʮʝʩʠ ʢʦʛʘʪʦ ʝ 

ʧʨʝʚʢʣʶʯʝʥ ʥʘ ʨʝʞʠʤ PAF; 

ʧʦʜʨʦʙʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷ; 

ʊʝʭʥʦʣʦʛʠʯʥʘ ʩʧʝʮʠʬʠʢʘʮʠʷ; 

ʥʷʤʘ ʦʧʮʠʷ ʟʘ ʧʦʧʨʘʚʷʥʝ ʥʘ 

ʛʨʝʰʢʠ ʧʦ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 

ʩʝʢʚʝʥʮʠʷʪʘ; ʩʣʝʜ ʢʦʨʝʢʮʠʷ ʥʘ 

ʛʨʘʬʠʢʘʪʘ ʣʠʧʩʚʘʪ 

ʧʨʠʧʦʢʨʠʚʘʥʠʷ ʠ 

ʥʝʩʲʦʪʚʝʪʩʪʚʠʷ; ʧʦʜʭʦʜʷʱ 

ʩʘʤʦ ʟʘ ʯʝʪʝʥʝ ʥʘ ʜʲʣʛʠ 

ʩʝʢʚʝʥʮʠʠ  
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Canu Command 

line based 

ɼʲʣʛʠ N50 contig; ʧʦʜʨʦʙʥʘ 

ʜʦʢʫʤʝʥʪʘʮʠʷ; ʚʢʣʶʯʝʥ 

ʢʦʨʝʢʪʦʨ ʥʘ ʧʨʦʯʝʪʝʥʘʪʘ 

ʩʝʢʚʝʥʮʠʷ ʩ ʮʝʣ 

ʦʪʩʪʨʘʥʷʚʘʥʝ ʥʘ ʬʦʥʦʚʠʷ 

ʰʫʤ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ 

ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʩʝʢʚʝʥʮʠʠʪʝ  

ɼʲʣʛʦ ʚʨʝʤʝ ʟʘ ʢʦʤʧʶʪʲʨʥʘ 

ʦʙʨʘʙʦʪʢʘ; ʤʥʦʛʦ ʛʦʣʷʤ 

ʧʨʦʮʝʥʪ ʠʟʧʦʣʟʚʘʥʘ 

ʦʧʝʨʘʪʠʚʥʘ ʧʘʤʝʪ; ʧʨʠʛʦʜʝʥʘ 

ʩʘʤʦ ʟʘ ʜʲʣʛʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ  

ɻʝʥʦʤʥʦ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ 

KmerFinder  Web based ʅʝ ʩʝ ʠʟʠʩʢʚʘ ʦʧʠʪ ʚ 

ʙʠʦʠʥʬʦʨʤʘʪʠʯʥʠʷ ʘʥʘʣʠʟ; 

ʣʝʩʝʥ ʟʘ ʫʧʦʪʨʝʙʘ; ʣʝʩʥʘ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ output 

ʬʘʡʣʦʚʝ; ʚʢʘʨʚʘʥʝ ʢʘʪʦ 

input ʬʘʡʣʦʚʝ ʩʫʨʦʚʠ ʜʘʥʥʠ 

ʟʘ ʩʝʢʚʝʥʮʠʠʪʝ ʠʣʠ contig 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠʪʝ; 

ʩʧʦʩʦʙʝʥ ʜʘ ʦʪʢʨʠʚʘ 

ʢʦʥʪʘʤʠʥʘʮʠʷ ʥʘ ʧʨʦʙʠʪʝ  

ʄʝʪʦʜʲʪ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʧʨʘʚʠʣʥʦ ʢʦʥʬʠʛʫʨʠʨʘʥ; ʥʝ ʩʝ 

ʠʟʚʲʨʰʚʘ ʩʛʣʦʙʷʚʘʥʝ ʥʘ 

ʦʪʜʝʣʥʠʪʝ ʩʝʢʚʝʥʠʨʘʥʠ 

ʫʯʘʩʪʲʮʠ ʚ ʝʜʥʘ ʮʷʣʘ ʚʝʨʠʛʘ  

NCBI 

BLAST 

Web based ʅʘʡ-ʛʦʣʷʤʘʪʘ ʚ ʩʚʝʪʘ ʙʘʟʘ 

ʜʘʥʥʠ, ʢʦʤʙʠʥʘʮʠʷ ʦʪ 

ʤʥʦʛʦ ʠ ʨʘʟʣʠʯʥʠ ʧʦ-ʤʘʣʢʠ 

ʙʘʟʠ ʜʘʥʥʠ; ʤʥʦʛʦ ʥʘʣʠʯʥʠ 

ʠʥʩʪʨʫʤʝʥʪʠ ʢʲʤ 

ʧʣʘʪʬʦʨʤʘʪʘ 

ʀʥʪʝʨʧʨʝʪʘʮʠʷʪʘ ʥʘ 

ʨʝʟʫʣʪʘʪʠʪʝ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʪʨʫʜʥʘ; ʥʝʦʙʭʦʜʠʤʠ ʩʘ 

ʧʦʟʥʘʥʠʷ ʧʦ ʧʣʘʪʬʦʨʤʘʪʘ 

BLAST  

MLST Web 

server 

Web based ʇʨʦʩʪ ʨʘʙʦʪʝʥ ʧʨʦʮʝʩ  

online; ʥʝ ʩʘ ʥʝʦʙʭʦʜʠʤʠ 

ʧʦʟʥʘʥʠʷ ʧʦ 

ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ ʠ 

ʩʪʘʪʠʩʪʠʢʘ  

ʇʨʠʛʦʜʝʥʘ ʝ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʧʨʦʙʠ ʩʘʤʦ ʦʪ ʝʜʠʥ 

ʙʠʦʣʦʛʠʯʝʥ ʚʠʜ; ʧʨʠʝʤʘ ʠ 

ʦʙʨʘʙʦʪʚʘ ʢʨʘʪʢʠ ʩʝʢʚʝʥʮʠʠ 

ʩʘʤʦ ʦʪ Illumina, Roche 454, 

Ion Torrent, SOLiD; 

PathoScope 

2.0 

Command 

line based 

ʉʧʦʩʦʙʥʘ ʜʘ ʦʪʢʨʠʚʘ 

ʢʦʥʪʘʤʠʥʘʥʪʠ; ʠʟʚʲʨʰʚʘ 

ʢʘʯʝʩʪʚʝʥ ʢʦʥʪʨʦʣ ʥʘ 

ʩʫʨʦʚʠʪʝ ʜʘʥʥʠ ʦʪ 

ʩʝʢʚʝʥʘʪʦʨʘ; ʧʲʣʝʥ ʨʘʙʦʪʝʥ 

ʧʨʦʮʝʩ ʩ ʤʠʥʠʤʘʣʥʘ 

ʢʦʤʧʶʪʲʨʥʘ ʥʘʤʝʩʘ; ʧʲʣʥʘ 

ʠ ʧʦʜʨʦʙʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷ 

ʥʘ ʩʦʬʪʫʝʨʘ;  

ʇʨʠ ʪʝʩʪʚʘʥʝ ʥʘ 

ʤʥʦʛʦʚʝʨʠʞʥʠ ʧʨʦʙʠ ʥʘ ʝʜʠʥ 

ʙʠʦʣʦʛʠʯʝʥ ʚʠʜ, ʤʦʞʝ ʜʘ 

ʜʦʚʝʜʝ ʜʦ ʧʨʦʧʫʩʢ ʥʘ ʥʷʢʦʠ ʦʪ 

ʚʝʨʠʛʠʪʝ; ʟʘ ʧʦʯʪʠ ʠʜʝʥʪʠʯʥʠ 

ɼʅʂ ʚʝʨʠʛʠ ʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʢʨʠʪʠʝ ʦʪ > 20%, ʟʘ ʜʘ ʩʝ 

ʥʘʧʨʘʚʠ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʤʝʞʜʫ 

ʪʷʭ; ʜʲʣʛʦ ʚʨʝʤʝ ʟʘ 

ʠʟʯʠʩʣʝʥʠʷ  

ɸʥʦʪʘʮʠʷ 
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RAST Web based Web ʜʦʩʪʲʧʥʘ; KEGG 

ʚʨʲʟʢʘ; ʛʨʘʬʠʯʥʦ 

ʧʨʝʜʩʪʘʚʷʥʝ  

ɼʲʣʛʦ ʚʨʝʤʝ ʟʘ ʠʟʯʘʢʚʘʥʝ; 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʧʨʘʪʝʥʠ 

ʜʘʥʥʠ ʜʦ ʩʲʨʚʲʨʘ 

PROKKA  Command 

line based 

ʂʨʘʪʢʦ ʚʨʝʤʝ ʥʘ 

ʢʦʤʧʶʪʲʨʥʘ ʦʙʨʘʙʦʪʢʘ; 

ʧʘʨʘʣʝʣʥʘ ʘʥʦʪʘʮʠʷ 

ʧʦʩʨʝʜʩʪʚʦʤ 5 

ʠʥʩʪʨʫʤʝʥʪʘ, ʠʟʚʲʨʰʚʘʱʠ 

ʦʧʝʨʘʮʠʠʪʝ ʧʘʨʘʣʝʣʥʦ; 

ʧʦʜʨʦʙʥʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʥʘ 

ʩʦʬʪʫʝʨʘ  

ʅʘʤʘʣʝʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ 

ʥʘ ʘʥʦʪʘʮʠʷʪʘ ʩ 

ʥʝʜʦʠʟʩʣʝʜʚʘʥʠ ʠʣʠ ʩʫʨʦʚʠ 

ʜʘʥʥʠ ʦʪ ʛʝʥʦʤʠ; ʧʦʜʭʦʜʷʱʠ 

ʩʘʤʦ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʨʦʙʠ 

ʦʪ ʦʪʜʝʣʥʠ ʚʠʜʦʚʝ  

ɺʠʨʫʣʝʥʪʥʦʩʪ 

VirulenceFi

nder 

Web based ʃʝʩʝʥ ʟʘ ʫʧʦʪʨʝʙʘ; ʙʲʨʟʠ 

ʨʝʟʫʣʪʘʪʠ; ʢʦʥʪʨʦʣ ʥʘ 

ʧʘʨʘʤʝʪʨʠʪʝ; ʚʲʟʤʦʞʥʦʩʪ 

ʟʘ ʚʲʚʝʞʜʘʥʝ ʥʘ ʩʫʨʦʚʠ 

ʥʝʦʙʨʘʙʦʪʝʥʠ ʩʝʢʚʝʥʮʠʠ 

ʠʣʠ contig input 

ʅʝʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ 

SNP-ʙʘʟʠʨʘʥʘ ʚʠʨʫʣʝʥʪʥʦʩʪ; 

ʚʲʟʤʦʞʥʦ ʪʝʩʪʚʘʥʝ ʩʘʤʦ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠ ʛʨʫʧʠ ʙʠʦʣʦʛʠʯʥʠ 

ʚʠʜʦʚʝ  

VFDB Web based ʈʘʟʰʠʨʝʥ ʜʦʩʪʲʧ ʜʦ 

ʠʥʬʦʨʤʘʮʠʷ; ʧʦʚʝʯʝ 

ʤʘʨʢʝʨʠ, ʩʚʲʨʟʘʥʠ ʩ 

ʚʠʨʫʣʝʥʪʥʦʩʪʪʘ, ʦʪʢʦʣʢʦʪʦ 

ʚ VirulenceFinder  

ʌʫʥʢʮʠʷʪʘ ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ 

ʤʘʨʢʝʨʠ ʟʘ ʚʠʨʫʣʝʥʪʥʦʩʪ ʥʝ ʝ 

ʣʝʩʥʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ; ʥʝ ʝ ʚ 

ʩʲʩʪʦʷʥʠʝ ʜʘ ʦʪʢʨʠʝ 

ʩʚʲʨʟʘʥʘʪʘ ʩ SNP 

ʚʠʨʫʣʝʥʪʥʦʩʪ  

ɸʥʪʠʤʠʢʨʦʙʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ 

ResFinder Web based ɹʲʨʟʠ ʨʝʟʫʣʪʘʪʠ; ʢʦʥʪʨʦʣ 

ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ; 

ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʚʲʚʝʞʜʘʥʝ 

ʥʘ ʥʝʦʙʨʘʙʦʪʝʥʠ ʩʝʢʚʝʥʮʠʠ 

ʠʣʠ contig input 

ʅʝʚʲʟʤʦʞʥʘ ʜʝʪʝʢʮʠʷ ʥʘ SNP-

ʙʘʟʠʨʘʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ; 

ʥʝʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ 

ampC 

RGI/CARD  Web based ʄʦʞʝ ʜʘ ʦʪʢʨʠʚʘ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪ, ʙʘʟʠʨʘʥʘ ʥʘ 

SNP; ʧʨʠʩʲʝʜʠʥʷʚʘʥʝ ˉ. 

ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʚʲʚʝʞʜʘʥʝ 

ʥʘ ʥʝʦʙʨʘʙʦʪʝʥʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʠʣʠ 

ʚʭʦʜʷʱʘ ʠʥʬʦʨʤʘʮʠʷ; 

ʜʦʩʪʲʧ ʜʦ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 

ʘʥʪʠʙʠʦʪʠʯʥʘʪʘ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪ; BLAST 

ʙʘʟʠʨʘʥ ʛʨʘʬʠʯʝʥ ʠʟʛʣʝʜ 

ʆʛʨʘʥʠʯʝʥ ʨʘʟʤʝʨ ʥʘ 

ʧʦʜʘʚʘʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ (<20 

Mb); ʥʝʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʚʲʚʝʞʜʘʥʝ ʥʘ ʩʫʨʦʚʠ 

ʥʝʦʙʨʘʙʦʪʝʥʠ ʩʝʢʚʝʥʮʠʠ 
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PlasmidFind

er 

Web based ʅʝʦʙʨʘʙʦʪʝʥʠ ʩʝʢʚʝʥʮʠʠ 

ʠʣʠ ʚʲʚʝʞʜʘʥʝ ʥʘ contig  

ʆʛʨʘʥʠʯʝʥʘ ʙʘʟʘ ʜʘʥʥʠ; 

ʜʝʪʝʢʪʠʨʘ ʦʩʥʦʚʥʦ ʧʣʘʟʤʠʜʠ ʠ 

ʥʝ ʚʢʣʶʯʚʘ ʦʙʩʣʝʜʚʘʥʝ ʠ 

ʘʥʘʣʠʟ ʥʘ ʘʥʪʠʤʠʢʨʦʙʥʘʪʘ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪ 

CGE BAP Web based ʇʲʣʝʥ ʥʘʙʦʨ ʦʪ 

ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʛʝʥʦʤʥʦ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ; ʣʝʩʝʥ ʟʘ 

ʫʧʦʪʨʝʙʘ  

ʅʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʨʝʛʠʩʪʨʘʮʠʷ 

ʟʘ ʜʦʩʪʲʧ; ʜʲʣʛʦ ʚʨʝʤʝ ʟʘ 

ʢʦʤʧʶʪʲʨʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʜʘʥʥʠʪʝ;  

ʉʨʘʚʥʠʪʝʣʥʘ ʛʝʥʦʤʠʢʘ 

PubMLST Web based ʉʲʟʜʘʚʘ ʠʟʪʦʯʥʠʢ ʟʘ MLST 

ʠ cgMLST ʢʘʪʦ ʥʘʙʦʨ ʦʪ 

ʛʝʥʠ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ 

ʪʠʧʠʟʠʨʘʥʝ; ʠʟʛʨʘʜʝʥʘ ʥʘ 

BIGSdb, ʢʦʝʪʦ ʷ ʧʨʘʚʠ 

ʣʦʢʘʣʥʦ ʠʥʩʪʘʣʠʨʫʝʤʘ; 

ʚʩʠʯʢʠ ʙʘʟʠ ʜʘʥʥʠ ʤʦʛʘʪ ʜʘ 

ʙʲʜʘʪ ʠʟʪʝʛʣʝʥʠ; 

ʇʦʪʨʝʙʠʪʝʣʷʪ ʤʦʞʝ ʜʘ 

ʜʦʙʘʚʷ ʩʝʢʚʝʥʮʠʠ ʚ ʙʘʟʘʪʘ 

ʜʘʥʥʠ  

ʅʘʤʠʨʘʥʝ ʥʘ ʢʦʨʝʢʪʥʠʪʝ 

ʜʘʥʥʠ ʤʦʞʝ ʜʘ ʙʲʜʝ ʩʣʦʞʥʦ; 

ʜʘʥʥʠʪʝ ʦʪ ʪʘʟʠ ʧʣʘʪʬʦʨʤʘ ʩʘ 

ʧʫʙʣʠʯʥʦ ʜʦʩʪʲʧʥʠ  

CSI 

Phylogeny 

1.4 

Web based ɺʲʟʤʦʞʥʦ ʚʲʚʝʞʜʘʥʝ ʠ 

ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʫʨʦʚʠ ʜʘʥʥʠ; 

hqSNPs ʧʨʠ ʠʟʙʠʨʘʥʝ ʥʘ 

SNPs ʩʧʦʨʝʜ ʩʧʝʮʠʬʠʯʥʠ 

ʢʨʠʪʝʨʠʠ; ʤʥʦʛʦ ʦʪ 

ʧʘʨʘʤʝʪʨʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʥʘʩʪʨʦʡʚʘʥʠ 

ʉʨʘʚʥʷʚʘʥʝ ʝʜʠʥʩʪʚʝʥʦ ʩ 

ʨʝʬʝʨʝʥʪʥʠ ʛʝʥʦʤʥʠ 

ʩʝʢʚʝʥʮʠʠ; ʥʝ ʙʠ ʤʦʛʣʦ ʜʘ 

ʙʲʜʝ ʠʟʧʦʣʟʚʘʥ ʦʪ 

ʥʝʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠ ʙʝʟ 

ʧʦʟʥʘʥʠʷ ʧʦ ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ 

NDtree 1.2 Web based ʏʝʪʝʥʝ ʥʘ ʩʫʨʦʚʠ ʜʘʥʥʠ ʠ 

ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʚʲʚʝʞʜʘʥʝ 

ʥʘ ʥʝʦʙʨʘʙʦʪʝʥʠ 

ʩʝʢʚʝʥʮʠʠ, ʢʦʝʪʦ ʧʨʘʚʠ 

ʚʲʟʤʦʞʥʦ ʩʪʲʧʢʘʪʘ ʥʘ 

ʘʩʝʤʙʣʠʨʘʥʝ; ʣʝʩʝʥ ʟʘ 

ʫʧʦʪʨʝʙʘ; ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʨʝʬʝʨʝʥʪʥʠ ʩʝʢʚʝʥʮʠʠ, 

ʠʟʧʦʣʟʚʘʡʢʠ KmerFinder 

ʄʝʪʦʜʦʣʦʛʠʷʪʘ ʥʘ 

ʠʥʩʪʨʫʤʝʥʪʘ ʥʝ ʝ 

ʢʦʤʙʠʥʠʨʫʝʤʘ ʩ ʜʨʫʛʠ 

ʧʣʘʪʬʦʨʤʠ ʠʣʠ ʠʥʩʪʨʫʤʝʥʪʠ; 

ʬʠʢʩʠʨʘʥʠ ʧʘʨʘʤʝʪʨʠ; 

ʠʟʪʠʯʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ 

ʣʦʰʦ ʥʘʧʠʩʘʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷ 

ʢʲʤ ʠʥʩʪʨʫʤʝʥʪʘ; ʩʨʘʚʥʷʚʘʥʝ 

ʥʘ ʩʝʢʚʝʥʮʠʠʪʝ ʩʘʤʦ ʩ 

ʨʝʬʝʨʝʥʪʥʠ ʪʘʢʠʚʘ  

kSNP3 Command 

line based 

ʄʥʦʛʦ ʙʲʨʟ ʤʝʪʦʜ; 

ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʦʧʫʩʢʘ 

ʨʝʛʠʦʥʠ ʩ ʛʦʣʷʤʦ ʩʪʨʫʧʚʘʥʝ 

ʥʘ ʤʫʪʘʮʠʠ; ʣʝʩʥʦ 

ʤʘʱʘʙʠʨʫʝʤʠ ʜʘʥʥʠ; 

ʚʲʟʤʦʞʥʦ ʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ 

ɺʲʟʤʦʞʥʦ ʝ ʢʦʤʙʠʥʠʨʘʥʝ ʩ 

ʜʨʫʛʠ ʧʣʘʪʬʦʨʤʠ ʠ ʩʦʬʪʫʝʨʥʠ 

ʧʨʦʜʫʢʪʠ; ʪʦʯʥʦʩʪʪʘ ʥʘ 

ʦʙʨʘʙʦʪʢʘ ʝ ʩʨʘʚʥʠʪʝʣʥʦ 

ʥʠʩʢʘ; ʥʷʤʘ hqSNP ʤʝʪʦʜ; 
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ʚʩʠʯʢʦ; ʨʘʙʦʪʠ ʩʲʩ ʩʫʨʦʚʠ 

ʜʘʥʥʠ ʟʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʠ / ʠʣʠ 

contigs ʢʘʪʦ ʚʭʦʜʥʠ ʜʘʥʥʠ  

ʥʝʦʙʭʦʜʠʤʠ ʩʘ ʧʦʟʥʘʥʠʷ ʧʦ 

ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ  

Roary Command 

line based 

ʂʦʥʪʨʦʣ ʟʘ ʥʝʧʨʘʚʠʣʥʦ 

ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ 

ʧʨʦʪʝʠʥʦʚʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ; 

ʧʦʜʨʦʙʥʦ ʨʲʢʦʚʦʜʩʪʚʦ ʟʘ 

ʫʧʦʪʨʝʙʘ; ʠʟʛʨʘʞʜʘʥʝ ʥʘ 

ʧʘʥʛʝʥʦʤ  

ɺʭʦʜʥʠʪʝ ʜʘʥʥʠ ʪʨʷʙʚʘ ʜʘ ʩʘ 

contigs; ʙʘʚʥʘ ʢʦʤʧʶʪʲʨʥʘ 

ʦʙʨʘʙʦʪʢʘ ʠ ʛʦʣʷʤ ʦʙʝʤ 

ʛʝʥʝʨʠʨʘʥʠ ʜʘʥʥʠ;  

Pan-Seq Command 

line and 

Web based 

ʄʠʥʠʤʘʣʥʘ ʥʘʤʝʩʘ ʥʘ 

ʦʧʝʨʘʪʦʨ;  

ɺʭʦʜʥʠʪʝ ʜʘʥʥʠ ʪʨʷʙʚʘ ʜʘ ʩʘ 

contigs; ʥʷʤʘ ʜʘʥʥʠ ʟʘ 

ʩʢʦʨʦʩʪʪʘ ʠ ʪʦʯʥʦʩʪʪʘ ʥʘ 

ʠʟʯʠʩʣʝʥʠʷʪʘ 

Lyve-SET Command 

line based 

ʈʘʟʰʠʨʝʥʦ SNP 

ʬʠʣʪʨʠʨʘʥʝ (hqSNP); 

ʥʘʣʠʮʝ ʝ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʦʙʨʘʙʦʪʢʘ ʥʘ ʢʣʲʩʪʝʨ  

ʄʦʞʝ ʜʘ ʙʲʜʝ ʪʚʲʨʜʝ 

ʢʦʥʩʝʨʚʘʪʠʚʝʥ ʧʨʠ ʘʥʘʣʠʟ ʥʘ 

SNP; ʚʲʟʤʦʞʥʦ ʝ ʩʨʘʚʥʷʚʘʥʝ 

ʩʘʤʦ ʩ ʨʝʬʝʨʝʥʪʥʠ ʩʝʢʚʝʥʮʠʠ; 

ʥʝʦʙʭʦʜʠʤʠ ʧʦʟʥʘʥʠʷ ʧʦ 

ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ  

SPANDx Command 

line based 

ʇʦʚʝʯʝ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ 

ʧʨʦʚʝʨʢʘ ʥʘ ʛʨʝʰʢʠʪʝ, 

ʬʠʣʪʨʠʨʘʥʝ ʠ ʠʟʙʦʨ ʥʘ 

ʚʘʨʠʘʥʪʠ ʧʨʠ ʢʦʥʪʨʦʣ ʥʘ 

ʢʘʯʝʩʪʚʦʪʦ (hqSNP); 

ʟʘʚʲʨʰʚʘʥʝ ʥʘ ʨʘʙʦʪʥʠʷ 

ʧʨʦʮʝʩ ʦʪ ʥʝʦʙʨʘʙʦʪʝʥʠ 

ʜʘʥʥʠ ʜʦ ʩʨʘʚʥʠʪʝʣʝʥ 

ʘʥʘʣʠʟ; ʙʲʨʟʘ ʚʠʟʫʘʣʠʟʘʮʠʷ 

ʯʨʝʟ ʘʚʪʦʤʘʪʠʯʥʦ 

ʛʝʥʝʨʠʨʘʥʠ ʤʘʪʨʠʮʠ ʟʘ 

ʧʨʠʩʲʩʪʚʠʝ / ʦʪʩʲʩʪʚʠʝ ʠ 

ʢʦʨʠʛʠʨʘʥʠ ʦʪ ʛʨʝʰʢʠ SNP 

ʠ ʠʥʜʝʣ ʤʘʪʨʠʮʠ; ʨʘʙʦʪʠ 

ʩʲʩ ʩʫʨʦʚʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ ʢʘʪʦ 

ʚʭʦʜʥʠ ʜʘʥʥʠ 

ʉʘʤʦ ʩʨʘʚʥʷʚʘʥʝ ʩ ʨʝʬʝʨʝʥʪʥʠ 

ʩʝʢʚʝʥʮʠʠ; ʟʘʜʲʣʞʠʪʝʣʥʠ 

ʧʦʟʥʘʥʠʷ ʧʦ ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ  

ʌʠʣʦʛʝʥʝʪʠʯʝʥ ʘʥʘʣʠʟ 

RAxML  Command 

line 

ʇʦʟʚʦʣʷʚʘ ʩʪʘʥʜʘʨʪʥʦ 

ʩʪʘʨʪʠʨʘʥʝ ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʥʘʩʪʨʦʡʢʘ 

ʥʘ ʧʘʨʘʤʝʪʨʠ; ʙʲʨʟʦ 

ʩʪʘʨʪʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʘ ʠ 

ʅʘʡ- ʜʲʣʛʦ ʢʦʤʧʶʪʲʨʥʦ ʚʨʝʤʝ 

ʟʘ ʦʙʨʘʙʦʪʢʘ; ʥʘʡ-ʚʠʩʦʢʘ 

ʪʦʯʥʦʩʪ ʠ ʧʨʝʮʠʟʥʦʩʪ; ʤʥʦʛʦ 

ʩʢʲʧ ʩʦʬʪʫʝʨʝʥ ʧʘʢʝʪ  
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ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ SH- 

ʩʪʦʡʥʦʩʪʠ ʟʘ ʢʘʯʝʩʪʚʝʥ 

ʢʦʥʪʨʦʣ; CAT ʠ ʪʝʩʪ 

Shimodaira-Hasegawa ʟʘ 

ʢʦʥʪʨʦʣ ʥʘ ʢʘʯʝʩʪʚʦʪʦ; 

ʮʷʣʦʩʪʝʥ ʨʘʙʦʪʝʥ ʧʨʦʮʝʩ; 

ʧʦʜʨʦʙʥʦ ʨʲʢʦʚʦʜʩʪʚʦ; 

ʅʘʣʠʯʝʥ GTR ʤʦʜʝʣ  

FastTree Command 

line 

ʅʘʡ-ʢʨʘʪʢʦ ʚʨʝʤʝ ʟʘ 

ʠʟʯʠʩʣʝʥʠʝ ʠ ʢʦʤʧʶʪʲʨʥʘ 

ʦʙʨʘʙʦʪʢʘ; CAT ʠ ʪʝʩʪ 

Shimodaira-Hasegawa ʟʘ 

ʢʦʥʪʨʦʣ ʥʘ ʢʘʯʝʩʪʚʦʪʦ; 

ʥʘʣʠʯʝʥ GTR ʤʦʜʝʣ; 

ʧʦʜʨʦʙʥʦ ʨʲʢʦʚʦʜʩʪʚʦ; 

ʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʤʦʜʝʣʘ; 

ʧʦʚʝʯʝʪʦ ʤʦʜʝʣʠ ʩʘ 

ʜʦʩʪʲʧʥʠ ʟʘ ʚʩʠʯʢʠ 

ʬʠʣʦʛʝʥʠʯʥʠ ʤʝʪʦʜʠ;  

ʅʘʡ-ʥʠʩʢʘ ʪʦʯʥʦʩʪ ʠ 

ʧʨʝʮʠʟʥʦʩʪ ʥʘ 

ʬʠʣʦʛʝʥʝʪʠʯʥʠʪʝ ʜʲʨʚʝʪʘ  

MrBayes Command 

line 

ɺʲʟʤʦʞʥʘ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ 

ʤʦʜʝʣʘ; ʧʦʚʝʯʝʪʦ ʤʦʜʝʣʠ ʩʘ 

ʜʦʩʪʲʧʥʠ ʠ ʩʲʚʤʝʩʪʠʤʠ ʩ 

ʜʨʫʛʠ ʬʠʣʦʛʝʥʝʪʠʯʥʠ 

ʤʝʪʦʜʠ; ʧʦʜʨʦʙʥʘ 

ʜʦʢʫʤʝʥʪʘʮʠʷ ʢʲʤ 

ʠʥʩʪʨʫʤʝʥʪʘ; GTR ʤʦʜʝʣ  

Input ʠ output ʬʦʨʤʘʪʠ ʚ 

NEXUS; ʢʦʤʧʣʠʮʠʨʘʥʘ 

ʫʧʦʪʨʝʙʘ ʥʘ ʧʨʦʜʫʢʪʘ 

ʇʲʣʥʠ ʩʦʬʪʫʝʨʥʠ ʧʨʦʛʨʘʤʠ ʟʘ ʘʥʘʣʠʟ ʥʘ ʠʥʬʝʢʮʠʦʟʥʠ ʦʛʥʠʱʘ 

BioNumeric

s 7.6.2 

Local suite ʃʝʩʝʥ ʟʘ ʫʧʦʪʨʝʙʘ; 

ʚʲʟʤʦʞʥʘ ʦʧʪʠʤʠʟʘʮʠʷ 

ʩʧʦʨʝʜ ʧʦʪʨʝʙʣʝʥʠʝʪʦ; 

ʤʦʜʠʬʠʢʘʮʠʷ ʥʘ ʩʭʝʤʘʪʘ; 

wgMLST; cgMLST; rMLST;  

ʆʪʜʝʣʥʠ ʤʦʜʫʣʠ ʩʘ 

ʥʝʦʙʭʦʜʠʤʠ; ʥʷʤʘ 

ʢʣʲʩʪʝʨʠʨʘʥʝ  

Ridom 

SeqSphere+ 

Local suite ʃʝʩʝʥ ʟʘ ʫʧʦʪʨʝʙʘ; 

ʧʦʜʜʲʨʞʘ ʢʣʲʩʪʝʨ ʬʦʨʤʘʪ; 

ad hoc ʩʭʝʤʠ ʩʘ ʚʲʟʤʦʞʥʠ; 

cgMLST; wgMLST 

ʂʦʛʘʪʦ ʠʤʘ ʤʥʦʛʦ 

ʧʨʦʙʠ/ʩʝʢʚʝʥʮʠʠ ʩʦʬʪʫʝʨʲʪ 

ʤʦʞʝ ʜʘ ʝ ʜʦʩʪʘ ʙʘʚʝʥ ʧʨʠ 

ʦʙʨʘʙʦʪʢʘ; ʧʦ-ʤʘʣʢʦ ʩʭʝʤʠ ʩʘ 

ʚʲʟʤʦʞʥʠ ʦʪ BioNumerics 

NCBI 

Pathogen 

Detection 

(beta) 

Web-based 

suite 

ʉʚʦʙʦʜʝʥ ʟʘ ʫʧʦʪʨʝʙʘ; 

ʜʠʨʝʢʪʥʘ ʚʨʲʟʢʘ ʢʲʤ 

ʧʘʪʦʛʝʥʥʠ ʧʨʠʯʠʥʠʪʝʣʠ ʚ 

ʭʨʘʥʠ ʠ 

ʚʲʟʥʠʢʚʘʱʠ/ʚʲʟʥʠʢʥʘʣʠ 

ʚʟʨʠʚʦʚʝ; ʚʲʟʤʦʞʥʦ 

ʅʝʦʙʭʦʜʠʤʘ ʨʝʛʠʩʪʨʘʮʠʷ; 

ʬʦʢʫʩʠʨʘʥʘ ʦʩʥʦʚʥʦ ʚʲʨʭʫ 

ʧʘʪʦʛʝʥʠ ʚ ʭʨʘʥʠ; ʜʘʥʥʠʪʝ ʩʘ 

ʧʫʙʣʠʯʥʦ ʜʦʩʪʲʧʥʠ; ʜʦʩʪʘ 

ʚʨʝʤʝʝʤʢʦ ʝ ʨʝʛʠʩʪʨʠʨʘʥʝʪʦ 

ʥʘ ʥʦʚʠ ʧʨʦʙʠ ʠʣʠ ʛʝʥʝʪʠʯʥʠ 
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ɸʣʛʦʨʠʪʲʤ ʊʠʧ 

ʠʥʪʝʨʬʝʡʩ 

ɿʘ ʇʨʦʪʠʚ 

ʩʧʦʜʝʣʷʥʝ ʥʘ ʜʘʥʥʠ; 

ʩʲʭʨʘʥʷʚʘ ʢʦʣʝʢʮʠʠ ʦʪ 

ɼʅʂ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ 

ʠʣʠ ʮʝʣʠ ʛʝʥʦʤʠ  

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ ʠʣʠ 

ʧʘʪʦʛʝʥʥʠ ʧʨʠʯʠʥʠʪʝʣʠ; 

ʥʝʧʨʠʛʦʜʥʘ ʟʘ ʫʧʦʪʨʝʙʘ ʧʨʠ 

ʙʦʣʥʠʯʥʠ ʫʩʣʦʚʠʷ ʠ 

ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠ ʚ 

ʨʝʘʣʥʦ ʚʨʝʤʝ  

 

ʇʨʠʣʦʞʝʥʠʷ ʥʘ ʧʲʣʥʠʷ ʛʝʥʦʤʝʥ ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ: 

¶ ʘʥʘʣʠʟ ʥʘ ʛʝʥʦʤʥʘʪʘ ʘʨʭʠʪʝʢʪʫʨʘ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ; 

¶ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʛʝʥʝʪʠʢʘʪʘ ʥʘ ʤʘʢʨʦʤʦʣʝʢʫʣʥʠʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ;  

¶ ʘʥʘʣʠʟ ʥʘ ʤʝʭʘʥʠʟʤʠʪʝ ʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ, ʛʝʥʠʪʝ, ʦʪʛʦʚʦʨʥʠ ʟʘ ʘʥʪʠʤʠʢʨʦʙʥʘʪʘ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪ, ʬʘʢʪʦʨʠʪʝ ʥʘ ʧʨʝʜʘʚʘʥʝ ʥʘ ʠʥʬʝʢʮʠʷʪʘ; 

¶ ʘʥʘʣʠʟ ʥʘ ʚʠʨʫʣʝʥʪʥʦʩʪ ʠ ʤʝʭʘʥʠʟʤʠʪʝ ʥʘ ʧʨʝʜʘʚʘʥʝ ʥʘ ʚʠʨʫʩʥʠʪʝ ʧʨʠʯʠʥʠʪʝʣʠ ʠ 

ʛʝʥʠʪʝ, ʦʪʛʦʚʦʨʥʠ ʟʘ ʚʠʨʫʣʝʥʪʥʦʩʪʪʘ; 

¶ ʙʲʨʟʘ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʠ ʤʝʨʢʠ ʧʨʠ ʭʨʘʥʠʪʝʣʥʠ ʚʟʨʠʚʦʚʝ ʠ ʝʧʠʜʝʤʠʠ 

¶ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʥʘ ʧʘʪʦʛʝʥʥʠʪʝ ʧʨʠʯʠʥʠʪʝʣʠ ʠ ʪʝʭʥʠʪʝ ʛʝʥʦʤʠ;  

¶ ʘʥʘʣʠʟ ʥʘ ʨʦʣʷʪʘ, ʢʦʷʪʦ ʠʛʨʘʷʪ ʛʝʥʦʤʥʘʪʘ ʧʣʘʩʪʠʯʥʦʩʪ ʠ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʛʝʥʦʤʥʠʪʝ 

ʨʝʘʩʦʨʪʘʮʠʠ ʧʨʠ ʧʦʷʚʘʪʘ ʥʘ ʥʦʚʦʚʲʟʥʠʢʚʘʱʠ ʤʠʢʨʦʙʥʠ ʧʘʪʦʛʝʥʠ; 

¶ ʠʟʩʣʝʜʚʘʥʝ ʠ ʘʥʘʣʠʟ ʥʘ ʝʚʦʣʶʮʠʷʪʘ ʥʘ ʧʘʪʦʛʝʥʥʠʪʝ ʧʨʠʯʠʥʠʪʝʣʠ ʥʘ ʙʘʟʘ ʪʝʭʥʠʷʪ 

ʛʝʥʦʤ; 

¶ ʝʧʠʜʝʤʠʦʣʦʛʠʯʥʘʪʘ ʠ ʝʧʠʟʦʦʪʦʣʦʛʠʯʥʘʪʘ ʩʠʪʫʘʮʠʷ ʠ ʤʝʭʘʥʠʟʤʠʪʝ ʥʘ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʧʘʪʦʛʝʥʠʪʝ ʠ ʧʲʪʠʱʘʪʘ ʥʘ ʧʨʝʜʘʚʘʥʝ ʥʘ ʠʥʬʝʢʮʠʠʪʝ; 

¶ ʦʙʩʣʝʜʚʘʥʝ ʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʥʦʚʠ ʩʪʨʘʪʝʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʦʚʠ ʧʨʦʛʨʘʤʠ ʟʘ 

ʥʘʙʣʶʜʝʥʠʝ ʠ ʩʧʨʘʚʷʥʝ ʩ ʧʘʪʦʛʝʥʥʠʪʝ ʧʨʠʯʠʥʠʪʝʣʠ ʥʘ ʠʥʬʝʢʮʠʠ ʧʨʠ ʭʦʨʘ ʠ 

ʞʠʚʦʪʥʠ; 

¶ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ ʟʘ ʦʙʱʝʩʪʚʝʥʦʪʦ ʟʜʨʘʚʝ, ʟʜʨʘʚʝʪʦ ʥʘ ʞʠʚʦʪʥʠʪʝ ʠ ʨʘʩʪʝʥʠʷʪʘ, ʢʘʢʪʦ 

ʠ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ ʦʪ ʮʠʨʢʫʣʘʮʠʷ ʥʘ ʧʘʪʦʛʝʥʥʠ ʘʛʝʥʪʠ ʚ ʦʢʦʣʥʘ ʩʨʝʜʘ ʠ ʚʦʜʠ; 

¶ ʧʨʦʫʯʚʘʥʝ ʥʘ ʝʚʦʣʶʮʠʦʥʥʠʪʝ ʤʝʭʘʥʠʟʤʠ ʥʘ ʤʦʜʝʣʠʨʘʥʝ ʧʨʦʮʝʩʠʪʝ ʥʘ ʢʦʣʦʥʠʟʘʮʠʷ 

ʥʘ ʥʦʚʠ ʛʦʩʪʦʧʨʠʝʤʥʠʮʠ, ʧʨʠʥʘʜʣʝʞʘʱʠ ʢʲʤ ʨʘʟʣʠʯʥʠ ʬʠʣʦʛʝʥʝʪʠʯʥʠ ʝʜʠʥʠʮʠ ï 

ʚʠʜ, ʨʦʜ, ʩʝʤʝʡʩʪʚʦ ʠ ʜʨ.; 

¶ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʙʘʨʢʦʜʠʥʛ ʥʘ ʨʘʟʣʠʯʥʠ ʙʠʦʣʦʛʠʯʥʠ ʚʠʜʦʚʝ ʠ ʢʣʘʩʠʬʠʮʠʨʘʥʝʪʦ ʠʤ 

ʥʘ ʙʘʟʘ ʛʝʥʦʤʥʠʷʪ ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ; 

¶ ʛʝʥʦʤʠʢʘʪʘ ʠ ʚ ʯʘʩʪʥʦʩʪ ʧʲʣʥʠʷʪ ʛʝʥʦʤʝʥ ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ ʙʠ ʤʦʛʲʣ ʜʘ ʩʧʦʤʦʛʥʝ 

ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʣʝʢʘʨʩʪʚʘ ʠ ʪʝʨʘʧʝʚʪʠʯʥʠ ʩʨʝʜʩʪʚʘ ʚʲʚ ʬʘʨʤʘʮʝʚʪʠʯʥʘʪʘ 

ʠʥʜʫʩʪʨʠʷ; 

¶ WGS ʙʠ ʤʦʛʲʣ ʜʘ ʙʲʜʝ ʦʩʦʙʝʥʦ ʧʦʣʝʟʝʥ ʧʨʠ ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʝʧʠʜʝʤʠʯʥʠʷ 

ʧʦʪʝʥʮʠʘʣ ʥʘ ʟʥʘʯʠʤʠ ʧʘʪʦʛʝʥʠ ʢʘʪʦ Vibrio cholerae O1 CTX+, Streptococcus 

pneumoniae, Mycobacterium tuberculosis, Escherichia coli O157:H7, Clostridium 

difficile, Staphylococcus aureus, Salmonella sp., Campylobacter sp., Listeria sp. ʠ ʜʨʫʛʠ; 
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¶ ʇʦʩʨʝʜʩʪʚʦʤ WGS ʙʠ ʤʦʛʣʘ ʜʘ ʙʲʜʝ ʩʲʟʜʘʜʝʥʘ ʩʚʝʪʦʚʥʘ ʙʘʟʘ ʜʘʥʥʠ ʥʘ ʧʘʪʦʛʝʥʥʠʪʝ 

ʧʨʠʯʠʥʠʪʝʣʠ ʩ ʦʙʱʝʩʪʚʝʥʦ ʜʦʩʪʲʧʥʠ ʧʲʣʥʠ ʛʝʥʦʤʥʠ ʢʘʨʪʠ ʥʘ ʧʘʪʦʛʝʥʠʪʝ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘ ʪʷʭ (ʧʦʜʦʙʥʦ ʥʘ ʧʘʩʧʦʨʪ ʠʣʠ ʧʝʜʠʛʨʝ ʧʨʠ ʞʠʚʦʪʥʠʪʝ); 

¶ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʠʩʪʝʤʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʮʝʣʠʷ ʛʝʥʦʤ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʢʦʝʪʦ ʙʠ 

ʜʦʚʝʣʦ ʜʦ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʢʦʣʘʙʦʨʘʮʠʷʪʘ ʤʝʞʜʫ ʚʩʠʯʢʠ ʣʘʙʦʨʘʪʦʨʠʠ ʠ 

ʠʥʩʪʠʪʫʮʠʠ, ʘʥʛʘʞʠʨʘʥʠ ʩ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʧʘʪʦʛʝʥʠʪʝ; ʪʦʟʠ 

ʧʦʜʭʦʜ ʙʠ ʤʦʛʲʣ ʜʘ ʙʲʜʝ ʦʪ ʧʦʣʟʘ ʟʘ ʤʦʥʠʪʦʨʠʨʘʥʝ ʥʘ ʧʘʪʦʛʝʥʥʠʪʝ ʧʨʠʯʠʥʠʪʝʣʠ ʚ 

ʭʨʘʥʠ ʠ ʬʫʨʘʞʠ;  

¶ ʠʟʩʣʝʜʚʘʥʝ ʠ ʘʥʘʣʠʟ ʥʘ ʝʚʦʣʶʮʠʷʪʘ ʥʘ ʘʥʪʠʤʠʢʨʦʙʥʘʪʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʥʘ 

ʙʘʢʪʝʨʠʠʪʝ ʠ ʪʝʥʜʝʥʮʠʠʪʝ ʟʘ ʚ ʙʲʜʝʱʝ ʚ ʢʣʠʥʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ ʠ ʪʝʨʘʧʠʷ;  

¶ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʛʝʥʥʠ ʜʫʧʣʠʢʘʮʠʠ ʠ ʨʝʜʫʢʮʠʠ, ʜʝʣʝʮʠʠ ʠ ʤʫʪʘʮʠʠ ʚ ʛʝʥʦʤʘ ʥʘ 

ʙʘʢʪʝʨʠʠ ʠ ʚʠʨʫʩʠ; 

¶ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʚʘʢʩʠʥʠ ʠ ʚʘʢʩʠʥʘʣʥʠ ʧʣʘʥʦʚʝ; 

¶ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʘʜʘʧʪʠʚʥʦʩʪʪʘ ʥʘ ʧʘʪʦʛʝʥʠʪʝ ʢʲʤ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʩʪʝʧʝʥʪʘ ʥʘ 

ʚʠʨʫʣʝʥʪʥʦʩʪ ʠ ʠʥʬʝʢʮʠʦʟʥʦʩʪ; 

¶ ʦʪʢʨʠʚʘʥʝ ʥʘ ʥʦʚʠ ʤʝʪʘʙʦʣʠʪʥʠ ʧʲʪʠʱʘ ʠ ʟʘʱʠʪʥʠ ʤʝʭʘʥʠʟʤʠ ʥʘ ʧʘʪʦʛʝʥʥʠʪʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ; 

¶ ʉʨʘʚʥʝʥʠʝʪʦ ʥʘ ʛʝʥʦʤʥʠʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ ʨʘʟʢʨʠʚʘ ʤʥʦʛʦ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 

ʩʪʨʫʢʪʫʨʘʪʘ ʠ ʝʚʦʣʶʮʠʷʪʘ ʥʘ ʛʝʥʦʤʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʣʘʪʝʨʘʣʥʠʷ 

ʪʨʘʥʩʬʝʨ ʥʘ ʛʝʥʠ; 

¶ ʇʲʣʥʠʷʪ ʛʝʥʦʤʝʥ ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ ʥʘ ʧʘʪʦʛʝʥʥʠʪʝ ʧʨʠʯʠʥʠʪʝʣʠ ʙʠ ʤʦʛʲʣ ʜʘ 

ʩʧʦʤʦʛʥʝ ʟʘ ʧʨʦʛʥʦʟʠʨʘʥʝ ʧʲʪʷ ʥʘ ʧʦʩʪʲʧʚʘʥʝ ʥʘ ʧʘʪʦʛʝʥʥʠʷ ʧʨʠʯʠʥʠʪʝʣ, 

ʩʝʟʦʥʥʦʩʪʪʘ ʠ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʧʲʪʠʱʘʪʘ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʧʘʪʦʛʝʥʠʪʝ;  

¶ WGS ʙʠ ʤʦʛʲʣ ʜʘ ʜʘʜʝ ʷʩʥʦʪʘ ʟʘ ʩʝʟʦʥʥʦʩʪʪʘ ʥʘ ʧʦʷʚʘ ʥʘ ʟʘʙʦʣʷʚʘʥʠʷ ʠʣʠ 

ʝʢʦʣʦʛʠʯʥʠʪʝ ʬʘʢʪʦʨʠ, ʚʣʠʷʝʱʠ ʥʘ ʝʧʠʟʦʦʪʠʯʥʘʪʘ ʠʣʠ ʝʧʠʜʝʤʠʦʣʦʛʠʯʥʘʪʘ 

ʦʙʩʪʘʥʦʚʢʘ; 

¶ ʉʝʢʚʝʥʪʥʠʷʪ ʘʥʘʣʠʟ ʦʪ ʥʦʚʦ ʧʦʢʦʣʝʥʠʝ (NGS) ʦʩʠʛʫʨʷʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʮʝʣʠʷ ʛʝʥʦʤ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʠ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʛʣʦʙʘʣʥʘ ʙʘʟʘ ʜʘʥʥʠ 

ʥʘ ʩʝʢʚʝʥʠʨʘʥʠʪʝ ʛʝʥʦʤʠ ʥʘ ʧʘʪʦʛʝʥʥʠʪʝ ʧʨʠʯʠʥʠʪʝʣʠ; 

¶ ʇʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʝʚʦʣʶʮʠʷʪʘ ʥʘ ʧʘʪʦʛʝʥʥʠʪʝ ʱʘʤʦʚʝ; 

¶ ʇʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʝʚʦʣʶʮʠʦʥʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʛʝʥʦʤʘ ʥʘ ʧʘʪʦʛʝʥʥʠʪʝ ʧʨʠʯʠʥʠʪʝʣʠ 

ʧʦ ʦʪʥʦʰʝʥʠʝ ʘʥʪʠʤʠʢʨʦʙʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ (AMR); 

¶ ʅʝ ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ WGS ʙʠ ʤʦʛʲʣ ʜʘ ʧʦʜʧʦʤʦʛʥʝ ʧʨʝʥʘʪʘʣʥʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘ ʠ 

ʦʪʢʨʠʚʘʥʝ ʥʘ ʛʝʥʝʪʠʯʥʠ ʤʘʣʬʦʨʤʘʮʠʠ ʚ ʧʣʦʜʘ; 

¶ ʉʝʢʚʝʥʪʥʠʷʪ ʘʥʘʣʠʟ ʦʪ ʥʦʚʦ ʧʦʢʦʣʝʥʠʝ ʙʠ ʩʧʦʤʦʛʥʘʣ ʨʘʥʥʦʪʦ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝ ʥʘ 

ʨʘʢʘ ʠ ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʛʝʥʠʪʝ, ʦʪʛʦʚʦʨʥʠ ʟʘ ʚʲʟʧʨʠʝʤʯʠʚʦʩʪʪʘ ʥʘ ʧʘʮʠʝʥʪʘ; 

¶ ɺ ʢʨʠʤʠʥʘʣʠʩʪʠʢʘʪʘ WGS ʝ ʦʪ ʦʛʨʦʤʥʘ ʧʦʣʟʘ; 

 

ʊʝʩʪʚʘʥʝʪʦ ʥʘ ʘʥʪʠʙʠʦʪʠʯʥʘʪʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʥʘ ʧʘʪʦʛʝʥʥʠʪʝ ʙʘʢʪʝʨʠʠ 
ʧʦʩʨʝʜʩʪʚʦʤ ʧʲʣʝʥ ʛʝʥʦʤʝʥ ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ ʦʪʤʝʩʪʚʘ ʚʩʝ ʧʦʚʝʯʝ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʤʝʪʦʜʠ 

ʥʘ ʢʫʣʪʠʚʠʨʘʥʝ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ, ʢʲʜʝʪʦ ʦʪʯʠʪʘʥʝʪʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʩʣʝʜ ʤʠʥʠʤʫʤ 72 

ʯʘʩʘ, ʩʲʧʦʩʪʘʚʝʥʦ ʩ WGS, ʧʨʠ ʢʦʡʪʦ ʨʝʟʫʣʪʘʪʲʪ ʝ ʥʘʣʠʮʝ ʩʣʝʜ ʥʷʢʦʣʢʦ ʯʘʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʠʟʙʨʘʥʠʷ ʉʆʇ (ʩʪʘʥʜʘʨʪʥʘ ʦʧʝʨʘʪʠʚʥʘ ʧʨʦʮʝʜʫʨʘ). ʊʘʟʠ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʘʪʦʛʝʥʥʠʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʲʤ ʝ ʢʣʠʥʠʯʥʦ ʚʘʞʥʘ ʧʨʠ ʧʨʝʜʧʨʠʝʤʘʥʝ ʥʘ ʘʥʪʠʙʠʦʪʠʯʥʘ ʪʝʨʘʧʠʷ ʠʣʠ 
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ʟʘʤʷʥʘʪʘ ʡ ʩ ʘʣʪʝʨʥʘʪʠʚʥʠ ʤʝʪʦʜʠ ʥʘ ʣʝʯʝʥʠʝ. ʉʝʢʚʝʥʠʨʘʥʠʪʝ ʛʝʥʦʤʠ ʥʘ ʧʘʪʦʛʝʥʥʠʪʝ 

ʙʘʢʪʝʨʠʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʩʣʝʜʚʘʥʠ ʟʘ ʥʘʣʠʯʠʝʪʦ/ʦʪʩʲʩʪʚʠʝʪʦ ʥʘ ʛʝʥʠ, ʦʪʛʦʚʦʨʥʠ ʟʘ 

ʘʥʪʠʙʠʦʪʠʯʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ, ʘ ʩʲʱʦ ʪʘʢʘ ʠ ʭʨʦʤʦʟʦʤʥʠ ʤʫʪʘʮʠʠ, ʢʦʠʪʦ ʜʦʧʨʠʥʘʩʷʪ ʟʘ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʪʘ ʢʲʤ ʘʥʪʠʤʠʢʨʦʙʥʠʪʝ ʩʨʝʜʩʪʚʘ.  

 

ɺʩʝ ʧʘʢ WGS-ʙʘʟʠʨʘʥʠʷʪ ʧʦʜʭʦʜ ʧʨʠ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʘʥʪʠʙʠʦʪʠʯʥʘ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʥʘ ʙʘʢʪʝʨʠʠʪʝ ʥʝ ʤʦʞʝ ʚʩʝ ʦʱʝ ʥʘʧʲʣʥʦ ʜʘ ʟʘʤʝʥʠ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ 

ʤʝʪʦʜʠ ʧʦʨʘʜʠ ʚʩʝ ʦʱʝ ʚʠʩʦʢʘʪʘ ʮʝʥʘ ʥʘ ʠʟʧʠʪʚʘʥʝʪʦ, ʩʧʝʮʠʬʠʯʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ 

ʢʠʪʦʚʝ ʠ ʢʦʥʩʫʤʘʪʠʚʠ ʟʘ ʨʝʘʢʮʠʠʪʝ, ʧʦʩʪʦʷʥʥʦ ʥʦʚʦʚʲʟʥʠʢʚʘʱʠ ʛʝʥʠ, ʢʦʜʠʨʘʱʠ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʧʨʠ ʙʘʢʪʝʨʠʠʪʝ ʠ ʚʨʝʤʝʝʤʢʦʩʪʪʘ ʧʦʨʘʜʠ ʪʝʞʝʩʪʪʘ ʥʘ 

ʩʦʬʪʫʝʨʥʠʪʝ ʧʘʢʝʪʠ, ʚʠʟʠʨʘʡʢʠ ʪʝʟʠ ʥʘ Illumina, ʥʦ ʪʦʚʘ ʥʝ ʧʨʝʯʠ ʧʦʝʪʘʧʥʦ ʠ 

ʩʠʩʪʝʤʥʦ WGS ʜʘ ʙʲʜʝ ʚʥʝʜʨʝʥ ʢʘʪʦ ʩʪʘʥʜʘʨʪʝʥ ʤʝʪʦʜ, ʢʘʢʪʦ ʩʝ ʧʨʝʜʚʠʞʜʘ ʜʦ 

ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ. 

 

ʌʠʛ. 20: ʆʨʛʘʥʠʟʘʮʠʠ, ʧʨʦʝʢʪʠ ʠ ʩʪʨʘʪʝʛʠʠ, ʧʦʜʢʨʝʧʷʱʠ ʠ ʫʯʘʩʪʚʘʱʠ ʚʲʚ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ 

ʧʲʣʥʠʷ ʛʝʥʦʤʝʥ ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ ʚ ʨʫʪʠʥʥʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʠʥʬʝʢʮʠʠʪʝ ʠ ʚ ʦʧʘʟʚʘʥʝʪʦ 

ʥʘ ʦʙʱʝʩʪʚʝʥʦʪʦ ʟʜʨʘʚʝ 

 

ʂʘʪʦ ʧʨʠʤʝʨ ʟʘ ʧʦʩʪʠʛʥʘʪ ʚʘʞʝʥ ʥʘʧʨʝʜʲʢ ʚ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ WGS ʝ ʦʪʢʨʠʚʘʥʝ ʥʘ 

ʭʨʦʤʦʟʦʤʥʠ ʪʦʯʢʦʚʠ ʤʫʪʘʮʠʠ, ʥʘ ʢʦʠʪʦ ʩʝ ʜʲʣʞʠ ʚʩʝ ʧʦ-ʥʘʨʘʩʪʚʘʱʠʷʪ ʧʨʦʮʝʥʪ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʥʘ Mycobacterium tuberculosis, ʫʩʪʘʥʦʚʝʥʠ ʧʦʩʨʝʜʩʪʚʦʤ ʧʲʣʝʥ ʛʝʥʦʤʝʥ 

ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ (ʇʨʝʟ 2015 ʛ. ʩʘ ʜʦʢʣʘʜʚʘʥʠ ʦʢʦʣʦ 480 000 ʥʦʚʠ ʩʣʫʯʘʷ ʥʘ 

ʤʫʣʪʠʨʝʟʠʩʪʝʥʪʥʠ ʪʫʙʝʨʢʫʣʦʟʥʠ ʙʘʢʪʝʨʠʠ ʠ ʦʱʝ 100 000 ʩʣʫʯʘʷ ʥʘ ʨʝʟʠʩʪʝʥʪʥʠ ʥʘ 

ʨʠʬʘʤʧʠʮʠʣʠʥ M. tuberculosis). WGS-ʜʠʘʛʥʦʩʪʠʢʘʪʘ ʠ ʪʝʩʪʚʘʥʝʪʦ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ 

M. tuberculosis in silico ʝ ʩʲʩ 7% ʧʦ-ʝʚʪʠʥʦ ʠ ʩ 21 ʜʥʠ ʧʦ-ʙʲʨʟʦ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʪʦ 

ʠʟʩʣʝʜʚʘʥʝ. ɽʜʥʦ ʩʢʦʨʦʰʥʦ ʧʨʦʫʯʚʘʥʝ ʧʦʢʘʟʚʘ, ʯʝ ʯʨʝʟ ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ ʥʘ ʛʝʥʦʤʘ ʥʘ M. 

tuberculosis ʥʘ ɼʅʂ, ʢʦʷʪʦ ʧʨʝʜʠ ʪʦʚʘ ʝ ʙʠʣʘ ʠʟʦʣʠʨʘʥʘ ʦʪ ʨʝʩʧʠʨʘʪʦʨʥʠ ʧʨʦʙʠ, 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʧʘʪʦʛʝʥʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʟʘ 44 ʯʘʩʘ.  
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ʂʘʢʚʦ ʩʘ ʧʦʩʪʠʛʥʘʣʠ ʧʦ ʩʚʝʪʘ? ʂʲʜʝ ʩʤʝ ʥʠʝ? 

ʇʨʠʤʝʨʠ ʦʪ ʩʚʝʪʘ (ʠʟʪʦʯʥʠʢ: Joint scientific conference Anses/BfR/DTUFood/NIFDS - 

Foodborne pathogens & whole genome sequencing: impact on public health protection 

https://www.anses.fr/fr/content/protection-de-la-sant%C3%A9-publique-impact-du-

s%C3%A9quen%C3%A7age-complet-des-g%C3%A9nomes-des-pathog%C3%A8nes-d ):  

 

 

 

 

 

 

 

 

http://corhv.government.bg/
mailto:corhv.mail@mzh.government.bg
https://www.anses.fr/fr/content/protection-de-la-sant%C3%A9-publique-impact-du-s%C3%A9quen%C3%A7age-complet-des-g%C3%A9nomes-des-pathog%C3%A8nes-d
https://www.anses.fr/fr/content/protection-de-la-sant%C3%A9-publique-impact-du-s%C3%A9quen%C3%A7age-complet-des-g%C3%A9nomes-des-pathog%C3%A8nes-d


 
 

ʛʨ. ʉʦʬʠʷ, 1618, ʙʫʣ. òʎʘʨ ɹʦʨʠʩ IIIò ˉ 136 

http://corhv.government.bg, corhv@mzh.government.bg       

ʪʝʣ. 02/4273056 

ʌ-ʅʂ-7.6-5/0 

38 

 

 

 

  

 

 

http://corhv.government.bg/
mailto:corhv.mail@mzh.government.bg


 
 

ʛʨ. ʉʦʬʠʷ, 1618, ʙʫʣ. òʎʘʨ ɹʦʨʠʩ IIIò ˉ 136 

http://corhv.government.bg, corhv@mzh.government.bg       

ʪʝʣ. 02/4273056 

ʌ-ʅʂ-7.6-5/0 

39 

  

 

 

ʉʘʤʦ ʟʘ ʌʨʘʥʮʠʷ ʙʨʦʷʪ ʥʘ 

ʠʟʦʣʘʪʠʪʝ Campylobacter jejuni 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʲʣʝʥ ʛʝʥʦʤʝʥ 

ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ ʚʲʟʣʠʟʘ ʥʘ 861 

ʚ ʧʝʨʠʦʜʘ 2009 ï 2015ʛ. 
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ʆʙʱ ʙʨʦʡ ʧʲʣʥʦ 

ʛʝʥʦʤʥʦ ʩʝʢʚʝʥʠʨʘʥʠ 

ʧʘʪʦʛʝʥʥʠ ʙʘʢʪʝʨʠʠ, 

ʜʘʥʥʠ ʟʘ ʖʞʥʘ ʂʦʨʝʘ 

ï 275 000 ʩʝʢʚʝʥʮʠʠ ʟʘ 

ʧʝʨʠʦʜʘ 2013 ï 2018ʛ. 
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https://www.sanger.ac.uk/science/groups/pathogen-informatics 

http://www.innuendoweb.org/ 

 

ɺʩʠʯʢʠʪʝ ʪʝʟʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʥʘʫʯʥʠ ʪʨʫʜʦʚʝ ʠʟʪʲʢʚʘʪ ʚʘʞʥʦʩʪʪʘ ʥʘ ʩʝʢʚʝʥʪʥʠʷʪ 

ʘʥʘʣʠʟ ʦʪ ʥʦʚʦ ʧʦʢʦʣʝʥʠʝ (NGS) ʢʘʪʦ ʥʘʡ-ʚʠʩʰʘ ʬʦʨʤʘ ʥʘ ʜʠʘʛʥʦʩʪʠʢʘ, ʩʧʦʤʘʛʘʪ ʟʘ 

ʧʦ-ʣʝʩʥʦʪʦ ʨʘʟʙʠʨʘʥʝ ʥʘ ʤʝʪʦʜʘ ʧʲʣʥʦ ʛʝʥʦʤʥʦ ʩʝʢʚʝʥʠʨʘʥʝ ʠ ʧʨʘʚʷʪ ʧʦ-ʣʝʩʥʦ 

ʚʥʝʜʨʷʚʘʥʝʪʦ ʤʫ ʢʘʪʦ ʩʝʨʪʠʬʠʮʠʨʘʥ ʤʝʪʦʜ ʚ ʜʠʘʛʥʦʩʪʠʢʘʪʘ ʥʘ ʠʥʬʝʢʮʠʠʪʝ ʠ 

ʭʨʘʥʠʪʝʣʥʠʪʝ ʚʟʨʠʚʦʚʝ. ɺʩʝ ʧʦ-ʰʠʨʦʢʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʚ ʨʫʪʠʥʥʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ WGS 

ʱʝ ʜʦʚʝʜʝ ʠ ʜʦ ʟʥʘʯʠʪʝʣʥʦʪʦ ʧʦʥʠʞʝʥʠʝ ʥʘ ʩʝʙʝʩʪʦʡʥʦʩʪʪʘ ʥʘ ʨʝʘʢʮʠʷʪʘ ʠ ʧʦʚʠʰʘʚʘʥʝ 

ʜʦʩʪʲʧʥʦʩʪʪʘ ʥʘ ʤʝʪʦʜʠʢʘʪʘ. 

ʅʦʚʘʪʘ ʛʝʥʝʨʘʮʠʷ ʩʝʢʚʝʥʠʨʘʥʝ, ʥʘʠʤʝʥʦʚʘʥʠʝ, ʟʚʫʯʘʱʦ ʢʘʪʦ ʮʠʪʘʪ ʦʪ ʬʠʣʤʘ ʉʪʘʨ 

ʊʨʝʢ, ʝ ʰʠʨʦʢʦʤʘʱʘʙʝʥ ʧʦʜʭʦʜ, ʢʦʡʪʦ ʫʚʝʣʠʯʘʚʘ ʩʢʦʨʦʩʪʪʘ ʥʘ ʨʝʘʢʮʠʷʪʘ, ʜʘʚʘ ʠʥʬʦʨʤʘʮʠʷ 

ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʪʦʯʥʦʩʪʪʘ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʠʩʦʢʘ ʠ ʨʘʟʭʦʜʠʪʝ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʚʩʝ ʧʦʚʝʯʝ ʠ 

ʧʦʚʝʯʝ ʥʘʤʘʣʷʚʘʪ. 

ɹʲʨʟʦʪʦ ʨʘʟʚʠʪʠʝ ʚ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ ɼʅʂ ʜʦʚʝʜʝ ʜʦ ʜʨʘʩʪʠʯʥʦ 

ʥʘʤʘʣʝʥʠʝ ʢʘʢʪʦ ʥʘ ʨʘʟʭʦʜʠʪʝ, ʪʘʢʘ ʠ ʥʘ ʚʨʝʤʝʪʦ, ʥʝʦʙʭʦʜʠʤʦ ʟʘ ʨʘʟʯʠʪʘʥʝ ʥʘ ʯʦʚʝʰʢʠʷ 

http://corhv.government.bg/
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ʛʝʥʦʤ. ʆʩʚʝʥ ʪʦʚʘ, ʮʷʣʦʩʪʥʦʪʦ ʛʝʥʦʤʥʦ ʩʝʢʚʝʥʠʨʘʥʝ ʧʨʦʤʝʥʠ ʧʦʥʘʩʪʦʷʱʝʤ ʢʣʠʥʠʯʥʘʪʘ 

ʧʨʘʢʪʠʢʘ, ʦʩʠʛʫʨʷʚʘʡʢʠ ʧʦ-ʪʦʯʝʥ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥ ʛʝʥʝʪʠʯʝʥ ʘʥʘʣʠʟ. ʏʨʝʟ ʥʝʛʦ ʤʦʞʝʤ ʜʘ 

ʧʦʣʫʯʠʤ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʤʫʪʘʮʠʠʪʝ, ʦʪʛʦʚʦʨʥʠ ʟʘ ʧʦʷʚʘʪʘ ʥʘ ʨʘʢʦʚʠ ʠ ʜʨʫʛʠ 

ʟʘʙʦʣʷʚʘʥʠʷ.  

ʏʨʝʟ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʩʝʢʚʝʥʠʨʘʥʝ ʦʪ ʩʣʝʜʚʘʱʦ ʧʦʢʦʣʝʥʠʝ(NGS) ʩʝ ʧʨʦʠʟʚʝʞʜʘ ʛʦʣʷʤ 

ʦʙʝʤ ʜʘʥʥʠ ʟʘ ʢʨʘʪʲʢ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ ʠ ʩʣʝʜʦʚʘʪʝʣʥʦ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʘ ʦʩʠʛʫʨʠ ʥʘ 

ʤʝʜʠʮʠʥʩʢʠʪʝ ʩʧʝʮʠʘʣʠʩʪʠ ʠ ʪʝʭʥʠʪʝ ʧʘʮʠʝʥʪʠ ʢʘʯʝʩʪʚʝʥʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ 

ʘʜʝʢʚʘʪʥʦ ʣʝʯʝʥʠʝ. 

ʎʷʣʦʩʪʥʦʪʦ ʛʝʥʦʤʥʦ ʩʝʢʚʝʥʠʨʘʥʝ ʥʠ ʜʘʚʘ ʧʦʟʥʘʥʠʷ ʟʘ ʩʝʤʝʡʥʘʪʘ ʠʩʪʦʨʠʷ, ʢʘʢʪʦ ʠ 

ʟʘ ʨʠʩʢʦʚʝʪʝ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ʥʘʩʣʝʜʩʪʚʝʥʠ ʟʘʙʦʣʷʚʘʥʠʷ.  

ɺ ʜʥʝʰʥʦ ʚʨʝʤʝ ʮʷʣʦʩʪʥʦʪʦ ʛʝʥʦʤʥʦ ʩʝʢʚʝʥʠʨʘʥʝ ʩʝ ʥʘʣʘʛʘ ʩ ʙʲʨʟʠ ʪʝʤʧʦʚʝ ʢʘʪʦ 

ʩʝʨʪʠʬʠʮʠʨʘʥ ʜʠʘʛʥʦʩʪʠʯʝʥ ʧʦʜʭʦʜ ʚ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʝʚʝʥʮʠʷʪʘ ʥʘ ʟʘʙʦʣʷʚʘʥʠʷʪʘ ʠ 

ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʨʠʩʢʘ ʦʪ ʚʲʟʥʠʢʚʘʥʝʪʦ ʠʤ.  

 

ʂʘʧʘʮʠʪʝʪ ʥʘ ʣʘʙʦʨʘʪʦʨʠʠʪʝ ʚ ɽʚʨʦʧʘ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʧʲʣʝʥ ʛʝʥʦʤʝʥ 

ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ (ʬʠʛ. 21):  
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ʂʦʣʢʦ ʩʪʨʫʚʘ ʩʝʢʚʝʥʪʥʠʷʪ ʘʥʘʣʠʟ (ʬʠʛ. 22)?  

 

 

ɺ ʙʲʜʝʱʝ: 

ʅʘ ʬʠʛ. 23 ʝ ʧʦʢʘʟʘʥʦ ʧʨʦʝʢʪ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʘʥʪʠʤʠʢʨʦʙʥʘʪʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʥʘ 

ʙʘʢʪʝʨʠʠʪʝ, ʚʢʣʶʯʚʘʱʦ ʢʘʪʦ ʩʝʨʪʠʬʠʮʠʨʘʥ ʠ ʚʘʣʠʜʠʨʘʥ ʤʝʪʦʜ ʟʘ ʜʠʘʛʥʦʩʪʠʢʘ ʧʲʣʥʠʷʪ 

ʛʝʥʦʤʝʥ ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ ʠ ʜʦʢʣʘʜʚʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʢʲʤ ɽʆɹʍ. ʅʝʦʙʭʦʜʠʤʦ ʝ 

ʭʘʨʤʦʥʠʟʠʨʘʥʝ ʥʘ ʩʪʘʥʜʘʨʪʥʠʪʝ ʦʧʝʨʘʪʠʚʥʠ ʧʨʦʮʝʜʫʨʠ ʤʝʞʜʫ ʅʈʃ ʥʘ ʥʘʮʠʦʥʘʣʥʦ ʥʠʚʦ ʠ 

ʤʝʞʜʫ ɼʏ ʠ ʫʝʜʥʘʢʚʷʚʘʥʝ ʥʘ ʤʝʪʦʜʠʢʠʪʝ ʩʧʨʷʤʦ ɽʚʨʦʧʝʡʩʢʘʪʘ ʨʝʬʝʨʝʥʪʥʘ ʣʘʙʦʨʘʪʦʨʠʷ ʧʦ 

ʘʥʪʠʤʠʢʨʦʙʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ. 
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ʌʠʛʫʨʘ 23 

 

ɽʂ ʧʨʝʜʣʘʛʘ: 

 

28

 

 

 

Sample 

Specific Monitoring of 

ESBL-/AmpC-/carbapenemase-

producing E. coli 

Routine Monitoring of AMR 

Salmonella /  E. coli Campylobacter 

1st Panel Panel 

Criteria Criteria Pres. ESBL 

MRSA 

Criteria 

Panel 

2nd Panel 

1st Panel 

2nd Panel 

WGS 

performed 

by voluntary MSs 

Presumptive. 
ESBL 

5 categories 

CONFIRM ATORY TESTING : 
WGS by voluntary MSs (with support provided by the EURL-AR)  

or by the EURL-AR  

Training by EURL-AR: 
DNA extraction, library preparation 

and sequencing 

Harmonised SOP: 
same version of a reference 

database,  
similar parameters for trimming, 

quality assembly, AMR 
characterisation 

PT Trials by EURL-AR: 
sequence quality 

(same quality of DNA) 

EFSA 

Presumptive
. ESBL: 

5 categories 

CONFIRM ATORY TESTING: 
WGS by voluntary MSs 

or by the EURL-AR 

EFSA 

PT Trials by EURL-AR: 

microdilution 

List 

of 

genes 

ΨrawΩ 

Fastq 

files 

ΨrawΩ 

Fastq 

files 

STORAGE : 
 

Private 
. MS 

. EFSA 

ANALYSES AND INTERPRETATION : 
(resistance gene profiles) 
. Commercial Software 
. Public Online 
. Pipelines [harmonisat ion: parameters to be fixed] 

Harmonised SOP 

Ref. Database Curat ion of Ref. Database 

Accreditation of labs. for DNA extraction 

ASSEM BLY: PREDICTION OF 
RESISTANCE : 

COM PARABILITY 

Pres. ESBL-/AmpC-/Carba.-p. E. coli 
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ʇʨʦʝʢʪʲʪ ENGAGE (http://www.engage-europe.eu/) ʝ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʦʩʝʤ 

ʠʥʩʪʠʪʫʮʠʠ ʚ ɽʚʨʦʧʘ. ʎʝʣʪʘ ʝ ʜʘ ʩʝ ʩʪʠʤʫʣʠʨʘ ʥʘʫʯʥʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ, ʟʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ 

ʘʥʘʣʠʟʲʪ ʥʘ ʮʝʣʠʷ ʛʝʥʦʤ (WGS) ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʭʨʘʥʠʪʝ ʠ ʟʘʱʠʪʘʪʘ 

ʥʘ ʦʙʱʝʩʪʚʝʥʦʪʦ ʟʜʨʘʚʝ. ENGAGE ʩʝ ʬʦʢʫʩʠʨʘ ʚʲʨʭʫ ʥʷʢʦʠ ʦʧʨʝʜʝʣʝʥʠ ʧʘʪʦʛʝʥʠ: 

Escherichia coli (commensal E. coli) ʠ ʨʘʟʣʠʯʥʠ Salmonella spp. ʩʝʨʦʪʠʧʦʚʝ. ʉʝʢʚʝʥʠʨʘʥʠ ʩʘ 

ʦʙʱʦ 3360 ʛʝʥʦʤʘ, 778 E. coli ʠ 2 582 Salmonella spp. ʊʝʟʠ ʛʝʥʦʤʥʠ ʩʝʢʚʝʥʮʠʠ ʩʘ ʩʲʭʨʘʥʝʥʠ 

ʠ ʩʧʦʜʝʣʝʥʠ ʤʝʞʜʫ ʧʘʨʪʥʴʦʨʠʪʝ ʚ ʧʨʦʝʢʪʘ ʠ ʱʝ ʙʲʜʘʪ ʧʨʝʜʘʜʝʥʠ ʚ ʧʦʩʣʝʜʩʪʚʠʝ ʥʘ 

ɽʚʨʦʧʝʡʩʢʘʪʘ ʙʘʥʢʘ ʟʘ ʛʝʥʦʤʥʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ. ʉʝʢʚʝʥʠʨʘʥʠʪʝ ʛʝʥʦʤʠ ʩʘ ʠʟʧʦʣʟʚʘʥʠ 

ʟʘ ʩʨʘʚʥʠʪʝʣʥʠ ʘʥʘʣʠʟʠ, ʟʘ ʜʘ ʩʝ ʦʮʝʥʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʟʘʤʷʥʘ ʥʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʦʪʦ 

ʪʠʧʠʟʠʨʘʥʝ ʩ WGS ʟʘ ʧʨʦʫʯʚʘʥʝ ʥʘ ʦʛʥʠʱʘʪʘ ʥʘ ʠʥʬʝʢʮʠʠ ʠ ʭʨʘʥʠʪʝʣʥʠʪʝ ʚʟʨʠʚʦʚʝ. 

ʇʦʩʨʝʜʩʪʚʦʤ ʪʝʩʪʦʚʝ ʟʘ ʧʨʠʛʦʜʥʦʩʪ ʧʘʨʪʥʴʦʨʠʪʝ ʚ ʧʨʦʝʢʪʘ ʩʘ ʦʮʝʥʠʣʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 

ʤʝʪʦʜʠʢʘʪʘ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʪʷ ʜʘ ʙʲʜʝ ʚʥʝʜʨʝʥʘ ʚ ʨʫʪʠʥʥʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʠʥʬʝʢʮʠʠʪʝ. 

ʀʟʛʦʪʚʝʥʠ ʩʘ ʨʲʢʦʚʦʜʥʠ ʜʦʢʫʤʝʥʪʠ ʠ ʠʥʩʪʨʫʢʮʠʠ, ʚʢʣʶʯʚʘʱʠ ʥʘʣʠʯʥʠ ʩʦʬʪʫʝʨʥʠ 

ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʥ ʘʥʘʣʠʟ ʠ ʩʪʘʥʜʘʨʪʥʠ ʦʧʝʨʘʪʠʚʥʠ ʧʨʦʮʝʜʫʨʠ, ʢʦʠʪʦ ʩʘ 

ʧʫʙʣʠʢʫʚʘʥʠ ʦʥʣʘʡʥ ʠ ʩʘ ʦʙʱʝʩʪʚʝʥʦ ʜʦʩʪʲʧʥʠ. ʇʦ ʚʨʝʤʝ ʥʘ ʧʨʦʝʢʪʘ ʩʘ ʧʨʦʚʝʞʜʘʥʠ 

ʩʝʤʠʥʘʨʠ, ʦʙʫʯʠʪʝʣʥʠ ʢʫʨʩʦʚʝ ʠ ʪʫʠʥʠʥʛ ʧʨʦʛʨʘʤʠ ʩ ʮʝʣ ʫʣʝʩʥʷʚʘʥʝ ʨʘʟʙʠʨʘʥʝʪʦ ʠ 

ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʤʝʪʦʜʠʢʘʪʘ WGS.  

ɿʘ ʧʦʚʝʯʝ ʠʥʬʦʨʤʘʮʠʷ ʦʪʥʦʩʥʦ ʧʨʦʝʢʪʲʪ ENGAGE: 

https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/sp.efsa.2018.EN-1431 ʠ  

http://www.engage-europe.eu/  

 

ɿɸʂʃʖʏɽʅʀɽ: 

ʉʧʦʨʝʜ ʪʘʢʘ ʠʟʣʦʞʝʥʠʪʝ ʝʪʘʧʠ ʚ ʝʚʦʣʶʮʠʷʪʘ ʥʘ WGS ʩʝ ʟʘʙʝʣʷʟʚʘʪ ʜʚʝ ʦʩʥʦʚʥʠ 

ʪʝʥʜʝʥʮʠʠ:  

¶ ʝʜʥʘʪʘ ʝ ʤʠʥʠʘʪʶʨʠʟʘʮʠʷ ʥʘ ʘʧʘʨʘʪʫʨʘʪʘ ʩ ʮʝʣ ʧʦʣʟʚʘʥʝʪʦ ʠ ʥʘ ʪʝʨʝʥ ʠ ʙʲʨʟʘ 
ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʧʘʪʦʛʝʥʥʠʪʝ ʧʨʠʯʠʥʠʪʝʣʠ, ʠ  

¶ ʚʪʦʨʘʪʘ ʪʝʥʜʝʥʮʠʷ ï ʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʘʨʘʣʝʣʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʛʦʣʷʤ ʦʙʝʤ ʦʪ ʧʨʦʙʠ 

ʠ ʩʝʢʚʝʥʮʠʠ ʠ ʧʦ-ʧʦʜʨʦʙʝʥ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʩʝʢʚʝʥʠʨʘʥʠʪʝ ʛʝʥʦʤʠ ï 

ʚʢʣʶʯʠʪʝʣʥʦ ʟʘ ʛʝʥʦʤʥʦ ʢʘʨʪʠʨʘʥʝ ʠ ʧʦʜʨʦʙʝʥ ʬʠʣʦʛʝʥʝʪʠʯʝʥ ʘʥʘʣʠʟ ʟʘ 

ʩʚʲʨʟʘʥʦʩʪʪʘ ʥʘ ʠʟʦʣʘʪʠʪʝ ʠ ʧʨʦʠʟʭʦʜʘ ʠʤ. 

ɿʘ ʮʝʣʠʪʝ ʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʩʪʨʘʪʝʛʠʷʪʘ ñɽʜʥʦ ɿʜʨʘʚʝò, ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 

ʜʠʘʛʥʦʩʪʠʯʥʘʪʘ ʧʦʜʛʦʪʚʝʥʦʩʪ ʠ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʪʦʯʥʦʩʪʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ 

ʥʘ ʤʦʥʠʪʦʨʠʥʛʦʚʠʪʝ ʧʨʦʛʨʘʤʠ ʠ ʚʟʝʤʘʥʝ ʥʘ ʧʦ-ʜʦʙʨʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʨʝʰʝʥʠʷ ʠ ʥʝ ʥʘ 

ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ ʩʧʨʘʚʷʥʝ ʩ ʥʘʙʦʣʝʣʠʷ ʧʨʦʙʣʝʤ ï ʘʥʪʠʤʠʢʨʦʙʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ, ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʘʪ ʠʟʙʨʘʥʠ ʮʝʣʝʩʲʦʙʨʘʟʥʠ ʤʝʪʦʜʠʢʠ ʟʘ ʧʲʣʝʥ ʛʝʥʦʤʝʥ ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ, ʢʦʠʪʦ ʦʙʘʯʝ ʜʘ 

ʙʲʜʘʪ ʩʲʦʙʨʘʟʝʥʠ ʩ ʜʠʘʛʥʦʩʪʠʯʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʠ ʬʠʥʘʥʩʦʚʠʪʝ ʨʝʩʫʨʩʠ ʥʘ ɹʲʣʛʘʨʠʷ ʠ ʜʘ 

ʙʲʜʘʪ ʠʥʪʝʛʨʠʨʘʥʠ ʚ ʝʜʥʘ ʦʙʱʘ ʥʘʮʠʦʥʘʣʥʘ ʩʠʩʪʝʤʘ, ʢʦʷʪʦ ʜʘ ʙʲʜʝ ʩʲʦʙʨʘʟʥʦ ʝʚʨʦʧʝʡʩʢʠʪʝ 

ʟʘʢʦʥʦʜʘʪʝʣʥʠ ʨʘʤʢʠ. 

ɿʘ ʜʘ ʠʤʘ ʩʤʠʩʲʣ ʚʥʝʜʨʷʚʘʥʝʪʦ ʢʘʪʦ ʤʝʪʦʜʠʢʘ ʥʘ ʧʲʣʥʠʷ ʛʝʥʦʤʝʥ ʩʝʢʚʝʥʪʝʥ ʘʥʘʣʠʟ ʚ 

ʜʠʘʛʥʦʩʪʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ, ʪʨʷʙʚʘ ʜʘ: 

¶ ʙʲʜʝ ʩʲʟʜʘʜʝʥʘ ʥʘ ʥʘʮʠʦʥʘʣʥʦ ʥʠʚʦ ʧʨʝʮʠʟʥʘ ʩʭʝʤʘ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ 

ʟʘʙʦʣʷʚʘʥʠʷʪʘ ʠ ʝʜʠʥʥʘ ʩʠʩʪʝʤʘ ʟʘ ʙʲʨʟʦ ʦʙʷʚʷʚʘʥʝ ʥʘ ʚʲʟʥʠʢʥʘʣʠʪʝ 

ʠʥʬʝʢʮʠʦʟʥʠ ʚʟʨʠʚʦʚʝ, ʝʧʠʜʝʤʠʠ ʠ ʝʧʠʟʦʦʪʠʠ, ʜʦ ʢʦʷʪʦ ʜʘ ʠʤʘ ʦʩʠʛʫʨʝʥʠ ʥʠʚʘ 

ʥʘ ʜʦʩʪʲʧ.  

¶ ʠʤʘ ʢʦʣʘʙʦʨʘʮʠʷ ʤʝʞʜʫ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʪʝ ʩʪʨʘʥʠ (ʢʣʠʥʠʯʥʠ ʣʘʙʦʨʘʪʦʨʠʠ, ʅʈʃ, 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʥʠ ʣʘʙʦʨʘʪʦʨʠʠ, ʢʣʠʥʠʯʥʠ ʟʘʚʝʜʝʥʠʷ, ʚʝʪʝʨʠʥʘʨʥʠ ʢʣʠʥʠʢʠ ʠ 

http://corhv.government.bg/
mailto:corhv.mail@mzh.government.bg
https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/sp.efsa.2018.EN-1431
http://www.engage-europe.eu/
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ʚʝʪʝʨʠʥʘʨʥʠ ʣʘʙʦʨʘʪʦʨʠʠ), ʟʘ ʜʘ ʤʦʞʝ ʪʦʚʘ ʜʘ ʙʲʜʝ ʦʪʧʨʘʚʥʘ ʪʦʯʢʘ ʟʘ ʦʙʤʝʥ ʥʘ 

ʧʨʦʬʝʩʠʦʥʘʣʝʥ ʦʧʠʪ, ʦʙʤʝʥ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʩʧʦʜʝʣʷʥʝ ʥʘ ʧʦʩʪʠʛʥʘʪʠ ʨʝʟʫʣʪʘʪʠ. 
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7. Whole-Genome Sequencing of Bacterial Pathogens: the Future of Nosocomial Outbreak 

Analysis - Clinical Microbiology Reviews - Scott Quainoo, Technical University of 

Denmark;  Sacha A F T van Hijum, Radboud University; Jordy P. M. Coolen, Radboud 

University Medical Centre (Radboudumc); Martijn Huynen, Radboud University Medical 

Centre (Radboudumc) at all  

8. Whole genome sequencing and its applications in medical genetics - Jiaxin Wu, Mengmeng 

Wu, Ting Chen and Rui Jiang - MOE Key Laboratory of Bioinformatics, Bioinformatics 

Division and Center for Synthetic & Systems Biology, TNLIST; Department of 

Automation, Tsinghua University, Beijing 100084, China - Quantitative Biology 2016, 4(2): 

115ï128 DOI 10.1007/s40484-016-0067-0  

9. Bioinformatics Sequence and Genome Analysis Ebook ï David W. Mount 

10. Bio153 Microbial Genomics - Professor Mark Pallen, University of Birmingham 

11. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3831009/ 

12. https://www.ebi.ac.uk/ - European bioinformatics institute 

13. Molecular Genetics - Genome Sequencing - Basic & Applied Research on Jute Project 

(BARJ) 

14. Whole genome analysis - R.Priyanka M.Sc Biotechnology 

15. WHOLE GENOME SEQUENCING OF BACTERIA & ANALYSIS ï Elamurugan A. ï 

Veterinary immunology 

16. Application of next generation sequencing in clinical microbiology and infection prevention 

- Ruud H. Deurenberg, Erik Bathoorn, Monika A. Chlebowicz, Natacha Couto, Mithila 

Ferdous, Silvia Garc²a-Cobos, Anna M.D. Kooistra-Smid, Erwin C. Raangs, Sigrid Rosema, 

Alida C.M. Veloo, Kai Zhou,Alexander W. Friedrich, John W.A. Rossen, Journal of 

Biotechnology  

17. High-throughput whole-genome sequencing to dissect the epidemiology of Acinetobacter 

baumannii isolates from a hospital outbreak - T. Lewis, N.J. Loman, L. Bingle, P. Jumaa, 

G.M. Weinstock, D. Mortiboy, M.J. Pallen, Journal of Hospital Infection 

18. Whole genome sequencing as a typing tool for foodborne pathogens like Listeria 

monocytogenes ï The way towards global harmonisation and data 

Exchange - Stefanie L¿tha, Sylvia Kletaa, Sascha Al Dahouka - Trends in Food Science & 

Technology 

19. Whole genome sequence-based serogrouping of Listeria monocytogenes isolates - Patrick 

Hydena, Ariane Pietzkab, Anna Lennkhb, Andrea Murerb, Burkhard Springerb,Marion 

Blaschitzb, Alexander Indrab, Steliana Huhulescub, Franz Allerbergerb,Werner Ruppitschb, 

Christoph W. Sensen 

20. Whole-genome sequencing to control antimicrobial resistance - Claudio U. KoÌ ser1, 

Matthew J. Ellington, and Sharon J. Peacock 

21. Real time application of whole genome sequencing for outbreak investigation ï What is an 

achievable turnaround time? - Patrick McGann, Jessica L. Bunin, Erik Snesrud, Seema 

Singh, Rosslyn Maybank, Ana C. Ong, Yoon I. Kwak, Scott Seronello, Robert J. Clifford, 

Mary Hinkle, Stephen Yamada, Jason Barnhill, Emil Lesho 

22. ʉɽʂɺɽʅʀʈɸʅɽ ʅɸ ɼʅʂ - ʅʝʚʷʥʘ ʀʚʘʥʦʚʘ, ʈʫʤʷʥʘ ɼʦʜʦʚʘ, ɼʘʥʠʝʣʘ ɼʘʯʝʚʘ-ʎʝʥʪʲʨ 

ʧʦ ʄʦʣʝʢʫʣʥʘ ʄʝʜʠʮʠʥʘ, ʄʝʜʠʮʠʥʩʢʠ ʋʥʠʚʝʨʩʠʪʝʪ ï ʉʦʬʠʷ 
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23. How to use whole genome sequencing for monitoring of antimicrobial resistance in bacteria 

ï European union reference laboratory for antimicrobial resistance and DTU 

24. Opportunities and challenges of 

25. Whole-genome and -exome sequencing - Britt-Sabina Petersen, Broder Fredrich, Marc P. 

Hoeppner, David Ellinghaus and Andre Franke - BMC Genetics 

26. EFSA Scientific Colloquium nÁ20 - Use of Whole Genome Sequencing (WGS) of food-

borne pathogens for public health protection 

27. Establishing a Whole Genome Sequence-Based national network for the detection and 

traceback of Foodborne Pathogens - Marc W. Allard Ph.D., Division of Microbiology, 

ORS,Center for Food Safety and Applied Nutrition, (FDA) USA 

28. Whole genome sequencing of foodborne pathogens: experiences from the Reference 

Laboratory - Kathie Grant, Gastrointestinal Bacteria Reference Unit, Public helath England 

29. One Disrupting Technology Fits it All -Towards Standardized Bacterial Whole Genome 

Sequencing for Global SurveillanceDag HarmsenUniversity of M¿nster, Germany 

30. Canadaôs IRIDA Project for Infectious Disease Genomic Epidemiology - Gary Van 

Domselaar, PhD, NML ïPHAC ïCanada, Public health agency of Canada 

31. Identification and Characterization of Foodborne Pathogens by Whole Genome sequencing: 

A Shift in Paradigm ï CDC 

32. Implementation of genomics technologies in regulatory food microbiology testing - Dr. 

Catherine Carrillo, Canadian Food Inspection Agency 

33. GenomeGraphR: A user-friendly open-source web application for foodborne pathogen 

Whole Genome Sequencing data integration, analysis, and visualization - Moez Sanaa, 

R®gis Pouillot, Francisco Garces Vega, Errol Strain and Jane M. Van Doren - Center for 

Food Safety and Applied Nutrition, Food and Drug Administration, United States of 

America 

34. Comparison of long-read sequencing technologies in the hybrid assembly of complex 

bacterial genomes - Nicola De Maio, Liam P. Shaw, Alisdair Hubbard, Sophie George, Nick 

Sanderson, Jeremy Swann, Ryan Wick, Manal Abu Oun, Emma Stubberfield, Sarah J. 

Hoosdally, Derrick W. Crook, Timothy E. A. Peto, Anna E. Sheppard, Mark J.Bailey, 

Daniel S. Read, Muna F. Anjum, A. Sarah Walker, Nicole Stoesser 

35. Whole genome sequencing for foodborne disease surveillance ï WHO 

36. 16S Metagenomics Studies with the MiSeqÈ System ï Illumina 

37. Meta-G-Nome DNA Isolation Kit (www.epibio.com/applications/nucleicacid-purification-

extraction-kits/dna-purification-genomic/meta-g-nomedna-isolation-kit) 

38. Metagenomic DNA Isolation Kit for Water (www.epibio.com/applications/nucleic-acid-

purification-extraction-kits/dna-purification-genomic/metagenomic-dna-isolation-kit-for-

water) 

39. SoilMaster- DNA Extraction Kit (www.epibio.com/applications/nucleic-acidpurification-

extraction-kits/dna-extraction/soilmaster-dna-extraction-kit) 

40. Nextera XT DNA Library Prep Kit | Illumina 

(www.illumina.com/products/nextera_xt_dna_sample_prep_kit.ilmn) 

41. De novo Bacterial Sequencing on the MiSeqÈ System - High-quality, paired-end reads 

ensure superior de novo genome assembly ï Illumina 

42. ɺʒɺɽɼɽʅʀɽ ɺ ɹʀʆʀʅʌʆʈʄɸʊʀʂɸʊɸ ï ʧʨʠʣʦʞʥʘ ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ 
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43. Challenges in the Clinical Use of Genome Sequencing - Robert C. Green, Heidi L. Rehm, 

and Isaac S. Kohane 

44. ʂʘʨʪʠʨʘʥʝ ʠ ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ ʛʝʥʦʤʘ - 7.1. ʂʘʨʪʠʨʘʥʝ ʥʘ ʛʝʥʦʤʘ 

45. https://www.genome.gov/Funded-Programs-Projects/Computational-Genomics-and-Data-

Science-Program#1 ï National human genome research institute 

46. DNA Sequencing Costs: Data - Data from the NHGRI Genome Sequencing Program (GSP) 

47. The principles of DNA Sequencing ï NCBI 

48. Whole-Genome Sequencing for Routine Pathogen Surveillance in Public Health: a 

Population Snapshot of Invasive Staphylococcus aureus in Europe - David M. Aanensen, 

Edward J. Feil, Matthew T. G. Holden, Janina Dordel, Corin A. Yeats, Artemij 

Fedosejev,Richard Goater, Santiago Castillo-Ram²rez, Jukka Corander, Caroline Colijn,i 

Monika A. Chlebowicz, Leo Schouls, Max Heck,Gerlinde Pluister, Raymond Ruimy, 

Gunnar Kahlmeter, Jenny ¡hman,m Erika Matuschek, Alexander W. Friedrich,Julian 

Parkhill, Stephen D. Bentley, Brian G. Spratt, Hajo Grundmannj, ESCMID Study Group on 

Molecular Epidemiological Markers (ESGEM), European Staphylococcal Reference 

Laboratory Working Group 

49. Whole genome sequencing (WGS) for food-borne pathogen surveillance and taking the 

pulse - J Moran-Gilad, 1. Ministry of Health, Public Health Services, Israel, 2. Faculty of 

Health Sciences, Ben-Gurion University of the Negev, Israel, 3. ESCMID Study Group for 

Genomic and Molecular Diagnostics, Basel, Switzerland 

50. Assessment of metagenomic Nanopore and Illumina sequencing for recovering whole 

genome sequences of chikungunya and dengue viruses directly from clinical samples - 

Liana E. Kafetzopoulou, Kyriakos Efthymiadis, Kuiama Lewandowski, Ant Crook, Dan 

Carter, Jane Osborne, Emma Aarons, Roger Hewson, Julian A. Hiscox, Miles W. Carroll, 

Richard Vipond, Steven T. Pullan 

51. Faction 2: Genome Assembly Lab and Preliminary Data - Christian Colon, Erisa Sula, 

David Lu, Tian Jin, Lijiang Long, Rohini Mopuri, Bowen, Yang, Saminda Wijeratne, 

Harrison Kim 

52. Real-Time Whole-Genome Sequencing for Surveillance of Listeria monocytogenes, France 

- Alexandra Moura, Mathieu Tourdjman, Alexandre Leclercq, Estelle Hamelin, Edith 

Laurent, Nathalie Fredriksen, Dieter Van Cauteren, H®l¯ne Bracq-Dieye, Pierre Thouvenot, 

Guillaume Vales, Nathalie Tessaud-Rita, Myl¯ne M. Maury, Andreea Alexandru, Alexis 

Criscuolo, Emmanue Quevillon, Marie-Pierre Donguy, Vincent Enouf, Henriette de Valk, 

Sylvain Brisse, and Marc Lecuit 

53. Interpreting Whole-Genome Sequence Analyses of Foodborne Bacteria for Regulatory 

Applications and Outbreak Investigations - Arthur W. Pightling, James B. Pettengill, Yan 

Luo, Joseph D. Baugher, Hugh Rand and Errol Strain 

54. ECDC strategic framework for the integration of molecular and genomic typing into 

European surveillance and multi-country outbreak investigations - TECHNICAL REPORT 

55. The Present and Future of Whole Genome Sequencing (WGS) and Whole Metagenome 

56. Sequencing (WMS) for Surveillance of Antimicrobial Resistant Microorganisms and 

Antimicrobial Resistance Genes across the Food Chain - Elena A. Oniciuc, Eleni Likotrafiti, 

Adri§n Alvarez-Molina, Miguel Prieto ID, Jes¼s A. Santos ID and Avelino Alvarez-

Ord·¶ez 

57. GenomeGraphR: A user-friendly open-source web application for foodborne pathogen 
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58. whole genome sequencing data integration, analysis, and visualization - Moez Sanaa, ReËgis 

PouillotID, Francisco GarceËs VegaID, Errol Strain, Jane M. Van Doren 

59. ɻʝʥʦʤʥʠ ʙʘʟʠ ʜʘʥʥʠ ʟʘ ʯʦʚʝʢʘ ï ɼʝʥʠʩ ʉʠʥʝʢʦʚ, ʅɹʋ 

60. Salmonella enterica Phylogeny Based on Whole-Genome Sequencing Reveals Two New 

Clades and Novel Patterns of Horizontally Acquired Genetic Elements - Jay Worley, 

Jianghong Meng, Marc W. Allard, Eric W. Brown, Ruth E. Timmec 

61. Methods Guide ï Illumina 

62. ECDC roadmap for integration of molecular and genomic typing into European-level 

63. surveillance and epidemic preparedness ï ECDC 

64. Foodborne pathogens & whole genome sequencing: impact on public health protection - 

JOINT CONFERENCE ï all participants files and presentations - DTU, EFSA, WHO, 

ANSES, BfR, National institute of food and drug safety evaluation South Korea, FDA USA; 

Paris, Franse 

65. Pilot Program Aims to Advance NGS to a Routine Pathogen Testing Platform - Maria 

Fontanazza 

66. LABORATORY STANDARD OPERATING PROCEDURE FOR PULSENET NEXTERA 

XT LIBRARY PREP AND RUN SETUP FOR THE ILLUMINA MISEQ 

67. PULSENET STANDARD OPERATING PROCEDURE FOR ILLUMINA MISEQ 

DATA QUALITY CONTROL 

68. Detection and Molecular Epidemiology of Foodborne and Animal Pathogens - IZSLER 

Parma laboratory adds the MiSeqÈ System to perform pathogen testing, epidemiology, and 

genetic screening studies efficiently. 

69. Rapid microbial surveillance using nanopore DNA sequencing AAU - Martin H. Andersen, 

Rasmus H. Kirkegaard and Mads Albertsen 

70. NanoAmpliSeq: A workflow for amplicon sequencing from mixed microbial communies on 

the Nanopore sequencing platform ï Szymon T. Calus, Umer Z. Ijaz1, Ameet J. Pinto ï 

University of Glasgow, UK & Northeastern University, USA 

71. De novo sequencing and high-quality assembly of yeast genomes using a MinION device - 

Viktoria Hodorova, Hana Lichancova, Dominik Bujna, Martina Nebohacova, Lubomir 

Tomaska, Brona Brejova,Tomas Vinar, and Jozef Nosek 

72. Getting complete genomes from complex samples using nanopore sequencing ï AAU - 

Rasmus H. Kirkegaard, Sßren M. Karst, Mads Albertsen 

73. NANOPORE SEQUENCING FOR ONEHEALTH: genome and plasmid characterization of 

a methicillin-resistant Staphylococcus pseudintermedius strain isolated from canine otitis 

and metagenomics samples from horse rectum - Joaquim Vi¶es, Olga Francinoa, Anna 

Cusc· 

74. Extracting closed genomes from comammox enrichment cultures using Nanopore 

sequencing - Laura N. Wenzel, Jeroen Frank, Maartje A.H.J. van Kessel, Mike S.M. Jetten , 

Sebastian L¿cker 

75. PulseNet International: On the Path to Implementing Whole Genome Sequencing for 

Foodborne Disease Surveillance ï CDC 

76. Skmer: assembly-free and alignment-free sample identification using genome skims - 

Shahab Sarmashghi1, Kristine Bohmann, M. Thomas P. Gilbert, Vineet Bafna and Siavash 

Mirarab 
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77. Infection control in the new age of genomic epidemiology - Patrick Tang MD, PhD, 

Matthew A. Croxen PhD, Mohammad R. Hasan PhD, WilliamW.L. Hsiao PhD, Linda M. 

Hoang MD 

78. Navigating the future of bacterial molecular epidemiology - Stephen Baker, William P 

Hanage and Kathryn E Holt 

79. Whole genome sequencing options for bacterial strain typing and epidemiologic analysis 

based on single nucleotide polymorphism versus gene-by-gene based approaches - A.C. 

Sch¿rch , S. Arredondo-Alonso, R.J.L. Willems, R.V. Goering 

80. DNA sequencing at 40: past, present and future - Jay Shendure, Shankar Balasubramanian, 

George M. Church, Walter Gilbert, Jane Rogers, Jeffery A. Schloss & Robert H. Waterston 

81. What are whole exome sequencing and whole genome sequencing? ï Genetics Home 

Reference 

82. Use of Whole-Genome Sequencing in Food Safety - Martin Wiedmann, Ph.D., D.V.M. 

83. The sequence of sequencers: The history of sequencing DNA - James M. Heather and 

Benjamin Chain 

84. Whole-Genome Sequencing of Drug-Resistant Mycobacterium tuberculosis Strains, 

Tunisia, 2012ï2016 ï CDC 

85. Current Status of Whole Genome Sequencing in the Human Foods Program at FDA - 

www.fda.gov - Steven M. Musser, Ph.D. 

86. Course on Introduction to microbial whole genome sequencing and analysis - Mette Voldby 

Larsen - DTU ï Center for Biological Sequence Analysis (CBS), Henrik Hasman - DTU ï 

National Food Institute 

87. Whole genome sequencing and its applications in medical genetics - Jiaxin Wu, Mengmeng 

Wu, Ting Chen and Rui Jiang 

88. Past, present and futurein the Danish antimicrobial resistance monitoring 

programme(DANMAP) - Valeria Bortolaia, DVM, PhD 

89. Campylobacter: recent knowledge using genomics and metagenomics - Marianne Chemaly, 

Anses 

90. RAKIP: Resources for harmonized annotation and efficient exchange of risk assessment 

models - Matthias Filter 

91. Integration of genomics in outbreak detection and investigation of foodborne pathogens - 

Mirko Rossi, EFSA 

92. The presence and future in antimicrobial resistance surveillance - Rene S. Hendriksen, 

Research Group of Genomic Epidemiology, WHO CC AMR & Genomics 

93. Plasmid-mediated colistin resistance in German Salmonella enterica strains isolated from 

livestock, food and the environment - Maria Borowiak 

94. WGS and antimicrobial resistance - Isabelle Kempf, ANSES 

95. Investigation of listeriosis outbreaks in small ruminants using pulsed-field gel 

electrophoresis and whole-genome sequencing - Bojan Papiĺ, Mateja Pate, Darja Kuġar 

96. Implementation und Validation of Bioinformatics Pipelines for Routine Diagnostic based on 

Whole Genome Sequencing - Jºrg Linde, Mostafa Abdel Glil , Herbert Tomaso, Institute for 

Bacterial Infection and Zoonoses (IBIZ), Jena, Germany 
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