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ʆʊɿʓɺ 

ʦʬʠʮʠʘʣʴʥʦʛʦ ʦʧʧʦʥʝʥʪʘ ʥʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʫʶ ʨʘʙʦʪʫ  

ʉʦʣʜʘʪʦʚʘ ʈʫʩʣʘʥʘ ɸʥʜʨʝʝʚʠʯʘ 

ʥʘ ʪʝʤʫ çʄʝʪʦʜʳ ʧʨʝʜʩʢʘʟʘʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʈʅʂè,  

ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ  

ʢʘʥʜʠʜʘʪʘ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 03.01.09 - 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʙʠʦʣʦʛʠʷ, ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ. 

 

 ʈʘʙʦʪʘ ʉʦʣʜʘʪʦʚʘ ʈʫʩʣʘʥʘ ɸʥʜʨʝʝʚʠʯʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʭʦʜʦʚ ʧʦ ʧʨʝʜʩʢʘʟʘʥʠʶ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʫʯʘʩʪʢʦʚ ʈʅʂ ʚ ʛʝʥʦʤʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʦ ʨʦʣʠ ʤʦʣʝʢʫʣ ʈʅʂ ʚ ʢʣʝʪʦʯʥʳʭ ʧʨʦʮʝʩʩʘʭ ʧʨʝʪʝʨʧʝʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ. 

ʊʘʢ, ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ ʣʝʪ ʙʳʣ ʦʪʢʨʳʪ ʨʷʜ ʢʣʘʩʩʦʚ ʥʝʢʦʜʠʨʫʶʱʠʭ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʈʅʂ, ʠʛʨʘʶʱʠʭ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʝʪʦʯʥʳʭ 

ʧʨʦʮʝʩʩʘʭ. ʆʩʥʦʚʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʈʅʂ, ʪʘʢʠʝ ʢʘʢ Rfam ʠʣʠ 

miRbase, ʥʝʫʢʣʦʥʥʦ ʨʘʩʰʠʨʷʶʪʩʷ ʟʘ ʩʯʸʪ ʥʦʚʳʭ ʘʥʥʦʪʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʈʅʂ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʝʪʦʜʳ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʧʨʦʯʪʝʥʠʷ ɼʅʂ ʧʨʠʚʝʣʠ ʢ 

ʧʦʷʚʣʝʥʠʶ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʝʢʚʝʥʠʨʦʚʘʥʥʳʭ ʛʝʥʦʤʦʚ ʠ ʪʨʘʥʩʢʨʠʧʪʦʤʦʚ, ʚ 

ʩʚʷʟʠ ʩ ʯʝʤ ʦʙʨʘʟʦʚʘʣʘʩʴ ʧʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʢʘʢ ʩ ʘʥʥʦʪʘʮʠʝʡ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʈʅʂ ʚ ʛʝʥʦʤʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ, ʪʘʢ ʠ ʩ 

ʚʳʷʚʣʝʥʠʝʤ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʨʦʣʠ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʨʘʙʦʪʘ ʈʫʩʣʘʥʘ 

ɸʥʜʨʝʝʚʠʯʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʚʘʞʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ 

ʥʦʚʳʭ ʩʪʨʘʪʝʛʠʡ ʢ ʧʨʝʜʩʢʘʟʘʥʠʶ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʈʅʂ.  

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʉʦʣʜʘʪʦʚʘ ʈ.ɸ. ʠʤʝʝʪ ʪʨʘʜʠʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ: 

ʩʦʜʝʨʞʠʪ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ, ʜʚʝ ʛʣʘʚʳ ʩ ʦʧʠʩʘʥʠʝʤ ʤʝʪʦʜʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʪʘʢʞʝ 

ʚʳʚʦʜʳ ʠ ʩʧʠʩʦʢ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ. 

ɺ ʛʣʘʚʝ "ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ" ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ 

ʚʪʦʨʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʈʅʂ, ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ. 

ɸʚʪʦʨ ʜʝʣʘʝʪ ʦʙʟʦʨ ʜʠʬʬʫʟʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʵʚʦʣʶʮʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  
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ɺ ɻʣʘʚʝ 2 çRNASurface: ʵʬʬʝʢʪʠʚʥʳʡ ʘʣʛʦʨʠʪʤ ʧʨʝʜʩʢʘʟʘʥʠʷ ʣʦʢʘʣʴʥʦ-

ʦʧʪʠʤʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʈʅʂè ʈʫʩʣʘʥ ɸʥʜʨʝʝʚʠʯ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʤʝʨʘ "ʦʢʥʘ" ʧʨʠ ʧʨʝʜʩʢʘʟʘʥʠʠ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʈʅʂ ʠ ʚʚʦʜʠʪ ʦʧʨʝʜʝʣʝʥʠʝ çʣʦʢʘʣʴʥʦ-ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʩʝʛʤʝʥʪʘ ʈʅʂè. ʕʪʦ ʩʦʦʙʨʘʞʝʥʠʝ ʘʢʪʫʘʣʴʥʦ, ʪʘʢ ʢʘʢ ʚ ʦʙʱʝʤ 

ʩʣʫʯʘʝ ʥʠ ʣʦʢʘʣʠʟʘʮʠʷ, ʥʠ ʨʘʟʤʝʨ ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʣʝʤʝʥʪʘ ʈʅʂ ʥʝʠʟʚʝʩʪʥr, ʘ 

ʠʟʚʝʩʪʥʳʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʈʅʂ ʠʤʝʶʪ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʚʝʣʠʯʠʥ 

ʨʘʟʤʝʨʦʚ. ɸʚʪʦʨ ʧʨʝʜʣʘʛʘʝʪ ʥʦʚʳʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʩʝʛʤʝʥʪʦʚ ʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʚʦʝʛʦ 

ʤʝʪʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʨ ʧʨʝʜʣʘʛʘʝʪ ʵʬʬʝʢʪʠʚʥʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ ʚ 

ʚʠʜʝ ʧʨʦʛʨʘʤʤʳ RNASurface ʠ ʦʧʠʩʳʚʘʝʪ ʝʸ ʧʨʠʤʝʥʝʥʠʝ ʢ ʛʝʥʦʤʫ Bacillus subtilis.  

ɺ ɻʣʘʚʝ 3 çʉʨʘʚʥʠʪʝʣʴʥʦ-ʛʝʥʦʤʥʳʡ ʤʝʪʦʜ ʧʨʝʜʩʢʘʟʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚè ʘʚʪʦʨ ʧʨʝʜʣʘʛʘʝʪ ʤʝʪʦʜ ʦʮʝʥʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʠ ʥʘʙʦʨʘ ʦʨʪʦʣʦʛʠʯʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. ʆʩʥʦʚʥʦʡ ʠʜʝʝʡ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ-ʛʝʥʦʤʥʳʡ ʘʥʘʣʠʟ Z-

ʟʥʘʯʝʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʠ Z-ʟʥʘʯʝʥʠʡ, ʘ ʥʝ ʧʨʦʩʪʦ ʥʫʢʣʝʦʪʠʜʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. ɹʝʟʫʩʣʦʚʥʦʡ ʥʦʚʠʟʥʦʡ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʠʬʬʫʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʦʧʠʩʘʥʠʷ ʵʚʦʣʶʮʠʠ Z-ʟʥʘʯʝʥʠʡ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ ʪʦ, 

ʯʪʦ ʘʚʪʦʨ ʧʦʢʘʟʘʣ, ʢʘʢ ʵʚʦʣʶʮʠ ̫ Z-ʟʥʘʯʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʩʧʝʮʠʘʣʴʥʳʤ 

ʪʠʧʦʤ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (ʧʨʦʮʝʩʩʦʤ ʆʨʥʰʪʝʡʥʘ-ʋʣʝʥʙʝʢʘ). ʋʜʠʚʣʷʝʪ, ʯʪʦ 

ʵʪʦʪ ʬʘʢʪ ʥʝ ʥʘʰʸʣ ʦʪʨʘʞʝʥʠʷ ʚ ʚʳʚʦʜʘʭ ʨʘʙʦʪʳ. ʈʫʩʣʘʥ ɸʥʜʨʝʝʚʠʯ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʥʘ 

ʧʨʠʤʝʨʝ ʘʥʘʣʠʟʘ ʘʥʥʦʪʠʨʦʚʘʥʥʳʭ ʥʝʢʦʜʠʨʫʶʱʠʭ ʈʅʂ ʚ ʛʝʥʦʤʘʭ ʜʨʦʟʦʬʠʣ.  

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʧʦʜʭʦʜʳ ʦʙʣʘʜʘʶʪ ʥʦʚʠʟʥʦʡ ʠ ʤʦʛʫʪ ʠʤʝʪʴ ʰʠʨʦʢʦʝ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʶʪ ʛʣʫʙʦʢʦʝ ʟʥʘʥʠʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ, 

ʵʚʦʣʶʮʠʦʥʥʳʭ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʠʩʩʝʨʪʘʥʪʦʤ. ʆʜʥʘʢʦ, ʢ ʨʘʙʦʪʝ ʝʩʪʴ ʨʷʜ 

ʟʘʤʝʯʘʥʠʡ ʠ ʚʦʧʨʦʩʦʚ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʤʠʥʘ çʩʪʨʫʢʪʫʨʥʘʷ ʈʅʂè ʩʪʠʣʠʩʪʠʯʝʩʢʠ 

ʥʝʚʝʨʥʦ, ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʘʩʪʦ ʧʦ ʚʩʝʤʫ ʪʝʢʩʪʫ ʜʠʩʩʝʨʪʘʮʠʠ ʠ ʘʚʪʦʨʝʬʝʨʘʪʘ. 

ʇʨʘʚʜʘ, ʠʤʝʝʪ ʤʝʩʪʦ ʫʧʦʤʠʥʘʥʠʝ ʧʨʘʚʠʣʴʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ: çʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ 

ʫʯʘʩʪʢʠ ʈʅʂè.  
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ʎʠʪʠʨʫʶ ʥʘ ʩʪʨ. 27: çʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʨʫʢʪʫʨè 

- ʥʝʧʦʥʷʪʥʦ, ʯʪʦ ʘʚʪʦʨ ʠʤʝʝʪ ʚʚʠʜʫ; çZ-ʟʥʘʯʝʥʠʝ ʣʫʯʰʝ ʚʩʝʛʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ 

ʦʪʨʘʞʘʝʪ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠʟʚʝʩʪʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʈʅʂè. ɸʚʪʦʨ 

ʜʦʣʞʝʥ ʜʘʪʴ ʧʦʷʩʥʝʥʠʝ, ʢʘʢ Z-ʟʥʘʯʝʥʠʝ ʦʪʨʘʞʘʝʪ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʠʟʚʝʩʪʥʳʭ ʩʪʨʫʢʪʫʨ ʈʅʂ. ʅʘ ʪʦʡ ʞʝ ʩʪʨʘʥʠʮʝ ʚ ʟʘʛʦʣʦʚʢʝ çʇʦʠʩʢ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭè ʥʝ ʩʢʘʟʘʥʦ ʦ ʢʘʢʠʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ ʠʜʸʪ ʨʝʯʴ. ʄʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʡ ʛʜʝ ʧʨʦʧʫʱʝʥʳ ʩʣʦʚʘ ʠ ʥʝ 

ʩʪʳʢʫʶʪʩʷ ʧʘʜʝʞʠ, ʥʘʧʨʠʤʝʨ, çɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʠʢʠ ʟʥʘʯʝʥʠʠ Z-ʟʥʘʯʝʥʠʷ ʙʫʜʫʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʘʠʙʦʣʝʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤ ʩʝʛʤʝʥʪʘʤ.è  

ʉʪʨ. 44 çʆʪʜʝʣʴʥʳʡ ʚʠʜ ʠʣʠ ʢʣʘʜʘ ʤʦʛʫʪ ʠʤʝʪʴ ʜʨʫʛʦʡ ʦʧʪʠʤʘʣʴʥʳʡè - ʏʪʦ ʘʚʪʦʨ 

ʠʤʝʣ ʚʚʠʜʫ? 

ʇʦʜʧʠʩʴ ʢ ʨʠʩʫʥʢʫ 1.3.3. ʜʘʥʘ ʩ ʦʰʠʙʢʦʡ.  

ɺ ɸʚʪʦʨʝʬʝʨʘʪʝ: çɸʢʢʫʨʘʪʥʦʝ ʠ ʙʳʩʪʨʳʡ ʤʝʪʦʜ ʚʳʯʠʩʣʝʥʠʷ Z-ʟʥʘʯʝʥʠʡè. 

ʕʪʦ ʟʘʛʦʣʦʚʦʢ ʠ ʦʥ ʥʘʧʠʩʘʥ ʩ ʦʰʠʙʢʦʡ. ʇʦʜʧʠʩʴ ʢ ʊʘʙʣʠʮʝ 1 ʜʘʥʘ ʩ ʦʰʠʙʢʦʡ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʠʩʫʥʢʦʚ ʠ ʪʘʙʣʠʮ ʚ ɸʚʪʦʨʝʬʝʨʘʪʝ ʥʝ ʧʨʦʜʫʤʘʥʦ. Bacillus subtilis 

ʥʘʧʠʩʘʥʦ ʙʝʟ ʢʫʨʩʠʚʘ ʥʘ ʩʪʨ. 11 ʘʚʪʦʨʝʬʝʨʘʪʘ.  

ʈʠʩʫʥʢʠ 2.2.4., 2.2.5 ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʠ ʨʠʩʫʥʢʠ 3, 7 ʚ ɸʚʪʦʨʝʬʝʨʘʪʝ ʧʣʦʭʦʛʦ 

ʢʘʯʝʩʪʚʘ: ʣʠʥʠʠ ʥʘ ʨʠʩʫʥʢʘʭ ʦʯʝʥʴ ʪʦʥʢʠʝ, ʘ ʧʦʜʧʠʩʠ ʦʯʝʥʴ ʤʝʣʢʠʝ.  

ʊʘʙʣʠʮʘ 2 ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʠ ʊʘʙʣʠʮʘ 1 ʚ ʘʚʪʦʨʝʬʝʨʘʪʝ: ʚʤʝʩʪʦ Z=-3 ʩʪʦʠʪ Z=-

2. ʏʪʦ ʜʘʥʦ ʚ ʪʘʙʣʠʮʝ ʚ ʩʢʦʙʢʘʭ ï ʥʝʧʦʥʷʪʥʦ, ʝʩʣʠ ʵʪʦ ʜʦʣʷ, ʪʦ ʪʦʛʜʘ ʥʝ ʩʭʦʜʠʪʩʷ ʩ 

ʛʨʘʬʦʡ çɺʩʝʛʦ ʈʅʂè. ʊʘʤ ʞʝ ʚ ʧʦʜʧʠʩʠ ʢ ʪʘʙʣʠʮʝ: çʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʦ 

ʢʣʘʩʩʘʤè . 

ʊʝʨʤʠʥ çʣʠʙʝʨʘʣʴʥʳʡ ʧʦʨʦʛè ʩʪʨ. 75 ʜʠʩʩʝʨʪʘʮʠʠ ʠ çʣʠʙʝʨʘʣʴʥʳʡ FPR ʚ 

20%è ʥʘ ʩʪʨ. 69 ï ʥʝʫʤʝʩʪʝʥ.  

ʊʝʨʤʠʥ çʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʧʨʦʛʨʘʤʤè ʜʣʷ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʟʘʜʘʯ 

ʥʝʫʤʝʩʪʝʥ, ʪʘʢ ʢʘʢ ʚʩʝ ʧʨʦʛʨʘʤʤʳ ʨʘʙʦʪʘʶʪ ʩ ʙʦʣʴʰʠʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʠ, ʢʘʢ 

ʟʘʤʝʯʘʝʪ ʩʘʤ ʘʚʪʦʨ, ʠʭ ʤʝʪʦʜ ʪʦʞʝ ʠʤʝʝʪ çʩʣʘʙʫʶ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ʥʘ 

ʤʘʩʰʪʘʙʝ ʛʝʥʦʤʘè.  
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ʄʦʞʥʦ ʧʨʠʚʦʜʠʪʴ ʩʧʠʩʦʢ ʥʝʪʦʯʥʦʩʪʝʡ, ʩʪʠʣʠʩʪʠʯʝʩʢʠʭ ʠ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ 

ʦʰʠʙʦʢ, ʥʦ ʷ ʦʛʨʘʥʠʯʫʩʴ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʦʰʠʙʢʘʤʠ. 

ʄʦʞʝʪ ʣʠ ʘʚʪʦʨ ʨʘʙʦʪʳ ʜʘʪʴ ʩʚʦʸ ʦʙʲʷʩʥʝʥʠʝ, ʧʦʯʝʤʫ ʦʜʥʠ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʈʅʂ ʧʨʝʜʩʢʘʟʳʚʘʶʪʩʷ ʭʦʨʦʰʦ, ʘ ʜʨʫʛʠʝ ʧʣʦʭʦ? 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʈʅʂ ʠ ʪʈʅʂ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʩʠʥʪʝʟʘ ʙʝʣʢʦʚ, 

ʧʨʝʜʩʢʘʟʳʚʘʶʪʩʷ ʧʣʦʭʦ, ʚ ʩʨʝʜʥʝʤ 16%. ʊʘʢʞʝ ʘʚʪʦʨ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʪʈʅʂ ʷʚʣʷʝʪʩʷ 

ʤʘʣʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ ʈʅʂ (ʩʪʨ.25). ʍʦʪʷ ʤʳ 

ʭʦʨʦʰʦ ʟʥʘʝʤ, ʯʪʦ ʚʪʦʨʠʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʪʈʅʂ ʠʤʝʝʪ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʸʥʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʪʠʧʘ ʢʣʝʚʝʨʥʦʛʦ ʣʠʩʪʘ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʪʝʤ, ʯʪʦ 

ʚʪʦʨʠʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʬʦʨʤʠʨʫʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, 

ʢʘʢ ʵʪʦ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦʪʝ ʜʣʷ ʪʈʅʂ
Asp

 (Wilkinson et al., RNA SHAPE chemistry 

reveals nonhierarchical interactions dominate equilibrium structural transitions in 

tRNA(Asp) transcripts. J. Am. Chem. Soc. 2005, 127, 4659ï4667), ʠ ʪʘʢʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʧʦʜʩʯʸʪʝ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ ʪʈʅʂ.  

ʂʘʢ ʠʟʤʝʥʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ, ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʫʛʠʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʨʘʩʯʸʪʘ ʚʪʦʨʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʈʅʂ? ʇʦʯʝʤʫ 

ʧʨʦʛʨʘʤʤʘ RNASurface ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʪʦʣʴʢʦ ʢ ʦʜʥʦʤʫ ʛʝʥʦʤʫ Bacillus subtilis? 

ʄʥʦʡ ʥʝ ʥʘʡʜʝʥ ʠʥʪʝʨʥʝʪ-ʘʜʨʝʩ ʧʨʦʛʨʘʤʤʳ RNASurface ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʯʪʦ ʜʘʣʦ ʙʳ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʩʪʠ ʯʘʩʪʴ ʧʨʦʙʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. 

ʅʝʜʦʩʪʘʪʢʠ, ʦʧʠʩʘʥʥʳʝ ʚ ʦʪʟʳʚʝ, ʟʘʪʨʫʜʥʷʶʪ ʧʦʥʠʤʘʥʠʝ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʦʚ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʥʠ ʥʝ ʩʪʘʚʷʪ ʧʦʜ ʩʦʤʥʝʥʠʝ ʚʳʩʦʢʠʡ 

ʤʝʪʦʜʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʨʘʙʦʪʳ, ʥʦʚʠʟʥʫ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʭ 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʚʘʞʥʦʩʪʴ. ʃʠʯʥʳʡ ʚʢʣʘʜ ʩʦʠʩʢʘʪʝʣʷ ʥʝʩʦʤʥʝʥʝʥ, ʘ ʩʦʜʝʨʞʘʥʠʝ 

ʨʘʙʦʪʳ ʦʪʨʘʞʝʥʦ ʚ ʜʚʫʭ ʧʫʙʣʠʢʘʮʠʷʭ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ. ɸʚʪʦʨʝʬʝʨʘʪ ʦʪʨʘʞʘʝʪ 

ʩʦʜʝʨʞʘʥʠʝ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʉʦʣʜʘʪʦʚʘ ʈʫʩʣʘʥʘ ɸʥʜʨʝʝʚʠʯʘ 

"ʄʝʪʦʜʳ ʧʨʝʜʩʢʘʟʘʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʈʅʂ" ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʯʝʥʥʳʤ 

ʥʘʫʯʥʦ-ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ 

"ʇʦʣʦʞʝʥʠʷ ʦ ʧʦʨʷʜʢʝ ʧʨʠʩʫʞʜʝʥʠʷ ʫʯʝʥʳʭ ʩʪʝʧʝʥʝʡ", ʫʪʚʝʨʞʜʝʥʥʦʛʦ 

ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 24 ʩʝʥʪʷʙʨʷ 2013 ʛ. ˉ842. ɸʚʪʦʨ 

ʟʘʩʣʫʞʠʚʘʝʪ ʧʨʠʩʫʞʜʝʥʠʷ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ 


