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ɺɺɽɼɽʅʀɽ 

ʇʨʦʰʣʦ ʙʦʣʝʝ 30 ʣʝʪ ʩ ʤʦʤʝʥʪʘ ʦʧʠʩʘʥʠʷ ʫʯʝʥʳʤʠ ʉʐɸ ʩʠʥʜʨʦʤʘ 

ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ (ʉʇʀɼ), ʩʦʧʨʦʚʦʞʜʘʶʱʝʛʦʩʷ ʨʝʟʢʠʤ 

ʩʥʠʞʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ ʠ ʫʤʝʥʴʰʝʥʠʝʤ 

ʯʠʩʣʘ ʊ-ʣʠʤʬʦʮʠʪʦʚ. ʌʨʘʥʮʫʟʩʢʠʤʠ ʠ ʘʤʝʨʠʢʘʥʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʦʣʴ ʘʛʝʥʪʘ, ʚʳʟʳʚʘʶʱʝʛʦ ʉʇʀɼ, ʚʳʧʦʣʥʷʝʪ ʨʝʪʨʦʚʠʨʫʩ, 

ʧʦʣʫʯʠʚʰʠʡ ʥʘʟʚʘʥʠʝ ʚʠʨʫʩʘ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʯʝʣʦʚʝʢʘ ʪʠʧʘ 1. ʇʦʩʣʝ ʵʪʦʛʦ 

ʥʘʯʘʣʩʷ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʛʦ ʠʟʫʯʝʥʠʷ ʚʠʨʫʩʘ, ʠ ʚ 1985 ʛʦʜʫ ʩʪʘʣʠ ʧʦʥʷʪʥʳ ʩʧʦʩʦʙʳ 

ʧʝʨʝʜʘʯʠ ɺʀʏ-1, ʧʨʦʚʝʜʝʥʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʝʛʦ ʛʝʥʦʤʘ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ 

ʙʝʣʢʠ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʠʨʫʩʥʳʝ ʯʘʩʪʠʮʳ, ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʢʣʝʪʢʠ-ʤʠʰʝʥʠ ʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʧʝʨʚʳʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʫʩʧʝʭʠ 

ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʠʟʫʯʝʥʠʷ ʚʠʨʫʩʘ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʫʞʝ ʚ 1987 ʛʦʜʫ ʚ ʉʐɸ 

ʙʳʣ ʦʜʦʙʨʝʥ ʧʝʨʚʳʡ ʧʨʝʧʘʨʘʪ ʜʣʷ ʪʝʨʘʧʠʠ ʉʇʀɼʘ ʟʠʜʦʚʫʜʠʥ (AZT, 

ʘʟʠʜʦʪʠʤʠʜʠʥ). ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚʧʝʨʚʳʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʣʝʯʝʥʠʝ 

ʉʇʀɼʘ ʚ ʧʨʠʥʮʠʧʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʠʚʦʜʷ ʢ 

ʩʥʠʞʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ ʚ ʦʨʛʘʥʠʟʤʝ ʠ ʟʘʤʝʜʣʝʥʠʶ ʨʘʟʚʠʪʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʆʜʥʘʢʦ ʤʦʥʦʪʝʨʘʧʠʷ ʘʟʠʜʦʪʠʤʠʜʠʥʦʤ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʣʘ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʘ ʣʠʰʴ ʟʘʤʝʜʣʷʣʘ ʪʝʤʧʳ ʝʝ ʨʘʟʚʠʪʠʷ. 

ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʠʣʘʩʴ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʤʫʪʘʮʠʡ ʚʠʨʫʩʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ 

ʙʳʩʪʨʦʡ ʚʳʨʘʙʦʪʢʝ ʥʦʚʳʭ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ, ʥʝʚʦʩʧʨʠʠʤʯʠʚʳʭ ʢ ʧʨʝʧʘʨʘʪʫ. ʕʪʦ 

ʩʚʦʡʩʪʚʦ ɺʀʏ-1 ʩʪʘʣʦ ʛʣʘʚʥʦʡ ʧʨʝʛʨʘʜʦʡ ʥʘ ʧʫʪʠ ʢ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʉʇʀɼʘ. 

ʆʪʢʨʳʪʠʝ ʚ ʩʝʨʝʜʠʥʝ 90-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʥʦʚʳʭ ʢʣʘʩʩʦʚ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩʪʘʣʦ ʩʣʝʜʫʶʱʠʤ ʚʘʞʥʳʤ ʰʘʛʦʤ ʚ ʪʝʨʘʧʠʠ ɺʀʏ-

ʠʥʬʝʢʮʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʚʳʩʦʢʦʘʢʪʠʚʥʘʷ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʘʷ ʪʝʨʘʧʠʷ (ɺɸɸʈʊ), ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʙʣʦʢʠʨʫʶʱʠʭ ʨʘʟʥʳʝ ʩʪʘʜʠʠ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʚʠʨʫʩʘ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ɺɸɸʈʊ ʧʨʠʚʝʣʦ ʢ 

ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ɺʀʏ-

ʠʥʬʝʢʮʠʠ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʠ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʙʦʨʴʙʳ ʧʨʦʪʠʚ 

ʚʠʨʫʩʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʝʪʦʜʳ ɺɸɸʈʊ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʶʪʩʷ ʧʘʣʣʠʘʪʠʚʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʠ ʥʝʩʧʦʩʦʙʥʳ ʦʩʪʘʥʦʚʠʪʴ ʧʘʥʜʝʤʠʶ ɺʀʏ-1. ʂʨʦʤʝ ʪʦʛʦ, ʪʦʢʩʠʯʥʦʩʪʴ ʠ 

ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ ɺɸɸʈʊ ʷʚʣʷʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʠʭ ʧʦʚʩʝʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 

ʉ ʥʘʯʘʣʘ ʵʧʠʜʝʤʠʠ ʉʇʀɼʘ ʙʦʣʝʝ 70 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ ʟʘʨʘʟʠʣʠʩʴ ɺʀʏ-1, 

ʠ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʠʟ ʥʠʭ ʫʞʝ ʥʝʪ ʚ ʞʠʚʳʭ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʪʝʤʧʳ ʨʦʩʪʘ 

ʛʣʦʙʘʣʴʥʦʡ ʵʧʠʜʝʤʠʠ ʉʇʀɼʘ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʠʩʴ: ʩ 1997 ʛʦʜʘ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʢʦʪʦʨʦʛʦ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʨʘʟʠʚʰʠʭʩʷ ʣʶʜʝʡ, 

ʝʞʝʛʦʜʥʦʝ ʯʠʩʣʦ ʥʦʚʳʭ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʧʦʩʪʦʷʥʥʦ ʫʤʝʥʴʰʘʣʦʩʴ. ʆʜʥʘʢʦ 
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ʩʠʪʫʘʮʠʷ ʚ ʨʷʜʝ ʨʝʛʠʦʥʦʚ ʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʝʡ ʫʤʝʥʴʰʝʥʠʷ ʯʠʩʣʘ 

ɺʀʏ-ʧʦʟʠʪʠʚʥʳʭ ʧʘʮʠʝʥʪʦʚ. ʊʘʢ, ʚ ʩʪʨʘʥʘʭ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ʠ ʎʝʥʪʨʘʣʴʥʦʡ 

ɸʟʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʨʘʞʝʥʠʷ ɺʀʏ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʤʘʨʪʘ 

2017 ʛ. ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 22 649 ʩʣʫʯʘʝʚ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʘ 

ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ, ʞʠʚʫʱʠʭ ʩ ɺʀʏ, ʩʦʩʪʘʚʠʣʦ 17 605 ʧʨʠ ʧʦʢʘʟʘʪʝʣʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ, ʨʘʚʥʦʤ 185,2 ʥʘ 100 ʪʳʩʷʯ ʥʘʩʝʣʝʥʠʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ɺɸɸʈʊ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʠ ʧʦʚʳʩʠʣʦ ʝʝ 

ʢʘʯʝʩʪʚʦ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʞʠʟʥʝʥʥʦʛʦ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ ʪʦʢʩʠʯʥʦʩʪʴ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʪʨʝʙʫʶʪ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʘʥʪʠ-ɺʀʏ ʧʨʝʧʘʨʘʪʦʚ ʩ ʥʦʚʳʤʠ 

ʤʝʭʘʥʠʟʤʘʤʠ ʜʝʡʩʪʚʠʷ. ʆʙʥʘʨʫʞʝʥʠʝ ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʜʝʡʩʪʚʠʷ ʩʦʟʜʘʣʦ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ 

ɺʀʏ-1. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʥʪʝʥʩʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʧʦʧʳʪʢʠ ʨʘʟʨʘʙʦʪʘʪʴ ʠʤʤʫʥʦʛʝʥ, ʠʥʜʫʮʠʨʫʶʱʠʡ ʘʥʪʠʪʝʣʘ ʢ ɺʀʏ-1 ʩ ʰʠʨʦʢʦʡ 

ʚʠʨʫʩʥʦʡ ʥʝʡʪʨʘʣʠʟʘʮʠʝʡ, ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʝ ʫʚʝʥʯʘʣʠʩʴ ʫʩʧʝʭʦʤ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚʘʢʮʠʥʳ-ʢʘʥʜʠʜʘʪʳ ʥʝ ʤʦʛʫʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ 

ʠʥʜʫʢʮʠʶ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ ʧʨʦʪʠʚ ʙʦʣʴʰʠʥʩʪʚʘ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ ʤʠʨʝ 

ʚʠʨʫʩʥʳʭ ʰʪʘʤʤʦʚ. ʇʦʵʪʦʤʫ, ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ ʚʘʢʮʠʥ, ʩʧʦʩʦʙʥʳʭ ʠʥʜʫʮʠʨʦʚʘʪʴ 

ʠʭ ʚʳʨʘʙʦʪʢʫ, ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʧʨʠʦʨʠʪʝʪʦʤ ʚ ʨʘʟʚʠʪʠʠ ʩʪʨʘʪʝʛʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ɺʀʏ-ʠʥʬʝʢʮʠʠ. ʆʜʥʦʡ ʠʟ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ ʚ ʨʝʰʝʥʠʠ ʵʪʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʘʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʘʥʪʠʛʝʥʥʳʭ ʜʝʪʝʨʤʠʥʘʥʪ, ʫʟʥʘʚʘʝʤʳʭ 

ʙʦʣʴʰʠʥʩʪʚʦʤ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ɺʀʏ-1 ʘʥʪʠʪʝʣ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʳʤ ʧʦʠʩʢ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʧʦʩʦʙʥʳʭ 

ʠʤʠʪʠʨʦʚʘʪʴ ʬʘʨʤʘʢʦʬʦʨʥʳʝ ʩʚʦʡʩʪʚʘ ʘʥʪʠʪʝʣ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ 

ʧʨʦʪʠʚ ɺʀʏ.  

ɺ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ 

ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʣʝʢʘʨʩʪʚ, ʚʢʣʶʯʘʶʱʠʡ ʤʝʪʦʜʳ ʚʠʨʪʫʘʣʴʥʦʛʦ 

ʩʢʨʠʥʠʥʛʘ, ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʜʦʢʠʥʛʘ ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʘʥʪʠ-ɺʀʏ ʘʛʝʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 

ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʠ ʚʳʩʦʢʦʘʬʬʠʥʥʳʭ ʠ ʩʝʣʝʢʪʠʚʥʳʭ ʣʠʛʘʥʜʦʚ ʙʝʣʢʦʚ ʦʙʦʣʦʯʢʠ 

ʚʠʨʫʩʘ - ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ VRC01, 3074, 10ɽ8 ʠ ʢʣʝʪʦʯʥʦʛʦ ʨʝʮʝʧʪʦʨʘ 

CD4. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ  

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʨʘʙʦʪʘʭ ʧʦ 

ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ï ʠʥʛʠʙʠʪʦʨʦʚ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ɺʀʏ-1, ʙʣʦʢʠʨʫʶʱʠʭ ʨʘʥʥʠʝ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ɺʀʏ-ʠʥʬʝʢʮʠʠ.  
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ʆɹʑɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɸɹʆʊʓ 

ʉʚʷʟʴ ʨʘʙʦʪʳ ʩ ʥʘʫʯʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ (ʧʨʦʝʢʪʘʤʠ), ʪʝʤʘʤʠ 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʀʥʩʪʠʪʫʪʝ ʙʠʦʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ɹʝʣʘʨʫʩʠ ʚ ʨʘʤʢʘʭ ʩʣʝʜʫʶʱʠʭ ʧʨʦʝʢʪʦʚ: ʟʘʜʘʥʠʝ 

2.17 çɺʳʷʩʥʝʥʠʝ ʨʦʣʠ ʤʦʥʦʦʢʩʠʛʝʥʘʟ ʚ ʦʢʠʩʣʠʪʝʣʴʥʦʤ ʩʪʨʝʩʩʝ ʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢè ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 2011-2015 ʛʦʜʳ çʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʠ ʧʨʠʢʣʘʜʥʘʷ ʤʝʜʠʮʠʥʘ ʠ 

ʬʘʨʤʘʮʠʷè (ʧʦʜʧʨʦʛʨʘʤʤʘ 2 çʉʠʥʪʝʟ ʠ ʧʦʣʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʘʛʝʥʪʦʚ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚè, 

ʍʠʤʬʘʨʤʩʠʥʪʝʟ, ˉ ʛ.ʨ. 20114747); ʟʘʜʘʥʠʝ 4.22 «ʅʦʚʳʝ ʨʘʮʠʦʥʘʣʴʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʭ ʠ ʘʥʪʠʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʘʢʨʦʤʦʣʝʢʫʣʳ-ʤʠʰʝʥʠ» 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 2011-2015 ʛʦʜʳ 

çʍʠʤʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʘʪʝʨʠʘʣʳ, ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ 

(ʧʦʜʧʨʦʛʨʘʤʤʘ 2 çʉʠʥʪʝʟ ʠ ʧʦʣʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʘʛʝʥʪʦʚ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʍʠʤʬʘʨʤʩʠʥʪʝʟ, ˉ ʛ.ʨ. 

20143354); ʟʘʜʘʥʠʝ 3.2.05 çʀʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʩʚʦʡʩʪʚ ʠ ʤʫʪʘʮʠʡ ʚʠʨʫʩʘ 

ʉʇʀɼʘ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʭʠʤʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʠ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷè ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʘ 2011-2015 ʛʦʜʳ çʂʦʥʚʝʨʛʝʥʮʠʷè (ˉ ʛ.ʨ. 20130278); ʟʘʜʘʥʠʝ 3.08 

çʄʦʣʝʢʫʣʷʨʥʦʝ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠ ʢʦʤʧʴʶʪʝʨʥʳʡ ʩʢʨʠʥʠʥʛ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʪʠʚ ɺʀʏ, ʙʣʦʢʠʨʫʶʱʠʭ CD4-ʩʚʷʟʳʚʘʶʱʠʡ 

ʫʯʘʩʪʦʢ ʙʝʣʢʘ gp120 ʦʙʦʣʦʯʢʠ ʚʠʨʫʩʘè ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 2016-2020 ʛʦʜʳ çʂʦʥʚʝʨʛʝʥʮʠʷ-2020è (ˉ ʛ.ʨ. 20162002); ʧʨʦʝʢʪ 

X15-022 ɹʝʣʦʨʫʩʩʢʦʛʦ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

«ʉʢʨʠʥʠʥʛ ʠ ʤʦʣʝʢʫʣʷʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʥʛʠʙʠʪʦʨʦʚ 

ɺʀʏ-1 ʥʘ ʦʩʥʦʚʝ ʤʦʥʦʢʣʦʥʘʣʴʥʦʛʦ ʘʥʪʠʪʝʣʘ  10ɽ8, ʦʙʣʘʜʘʶʱʝʛʦ ʰʠʨʦʢʠʤ 

ʩʧʝʢʪʨʦʤ  ʥʝʡʪʨʘʣʠʟʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠè (ˉ ʛ.ʨ. 20150985); ʧʨʦʝʢʪ X17MC-004 

ɹʝʣʦʨʫʩʩʢʦʛʦ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

çʄʦʣʝʢʫʣʷʨʥʳʡ  de novo ʜʠʟʘʡʥ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʥʛʠʙʠʪʦʨʦʚ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ɺʀʏ-1 ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʣʦʛʠʠ ʢʣʠʢ-ʭʠʤʠʠè (ˉ ʛ.ʨ. 20171266). 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʆʩʫʱʝʩʪʚʠʪʴ ʢʦʤʧʴʶʪʝʨʥʳʡ ʩʢʨʠʥʠʥʛ ʭʠʤʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ - ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʦʚ ʘʥʪʠ-ɺʀʏ ʘʥʪʠʪʝʣ VRC01, 3074, 

10ɽ8 ʠ ʢʣʝʪʦʯʥʦʛʦ ʨʝʮʝʧʪʦʨʘ CD4 ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʤʦʣʝʢʫʣʳ, ʧʝʨʩʧʝʢʪʠʚʥʳʝ 

ʜʣʷ  ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʠʥʛʠʙʠʪʦʨʦʚ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ɺʀʏ-1 ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʜʝʡʩʪʚʠʷ. 

 



4 

 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ:  

1. ʇʦʩʪʨʦʝʥʠʝ ʬʘʨʤʘʢʦʬʦʨʥʳʭ ʤʦʜʝʣʝʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʘʥʪʠ-ɺʀʏ ʘʥʪʠʪʝʣ VRC01, 3074, 10ɽ8 ʠ 

ʢʣʝʪʦʯʥʦʛʦ ʨʝʮʝʧʪʦʨʘ CD4, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʠʭ ʩʚʷʟʳʚʘʥʠʷ ʩ 

ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʤʠʰʝʥʷʤʠ ï ʙʝʣʢʘʤʠ gp120 ʠ gp41 ʦʙʦʣʦʯʢʠ ʚʠʨʫʩʘ.  

2. ʂʦʤʧʴʶʪʝʨʥʳʡ ʩʢʨʠʥʠʥʛ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʦʚ ʘʥʪʠʪʝʣ 

VRC01, 3074, 10ɽ8 ʠ ʢʣʝʪʦʯʥʦʛʦ ʨʝʮʝʧʪʦʨʘ CD4 ʚ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ 

MMsINC, ʩʦʜʝʨʞʘʱʝʡ 17 ʤʠʣʣʠʦʥʦʚ ʢʦʥʬʦʨʤʝʨʦʚ ʜʣʷ 3,9 ʤʠʣʣʠʦʥʘ ʭʠʤʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʦʚ ʩʚʝʨʭʙʳʩʪʨʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʬʦʨʤʳ ʠ 

ʧʦʠʩʢʘ ʧʦ ʬʘʨʤʘʢʦʬʦʨʘʤ.   

3.    ʇʦʩʪʨʦʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʩ ʤʦʣʝʢʫʣʘʤʠ-ʤʠʰʝʥʷʤʠ ʠ ʘʥʘʣʠʟ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʩʪʘʙʠʣʠʟʘʮʠʶ. 

4.  ʄʦʣʝʢʫʣʷʨʥʘʷ ʜʠʥʘʤʠʢʘ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʩ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʤʠʰʝʥʷʤʠ ʜʣʷ ʣʫʯʰʠʭ ʧʦ ʜʘʥʥʳʤ ʜʦʢʠʥʛʘ 

ʣʠʛʘʥʜʦʚ,  ʨʘʩʯʝʪ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʪʙʦʨ  ʤʦʣʝʢʫʣ ʜʣʷ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʘʥʪʠ-ɺʀʏ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʰʠʨʦʢʦʛʦ ʥʘʙʦʨʘ ʤʦʜʠʬʠʢʘʮʠʡ 

ʚʠʨʫʩʘ.  

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ:  ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ - ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʠ 

ʘʥʪʠ-ɺʀʏ ʘʥʪʠʪʝʣ VRC01, 3074, 10ɽ8 ʠ ʢʣʝʪʦʯʥʦʛʦ ʨʝʮʝʧʪʦʨʘ CD4.   

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʦʚ 

ʘʥʪʠʪʝʣ VRC01, 3074, 10ɽ8 ʠ ʢʣʝʪʦʯʥʦʛʦ ʨʝʮʝʧʪʦʨʘ CD4 ʩ ʙʝʣʢʘʤʠ ʦʙʦʣʦʯʢʠ 

ɺʀʏ-1. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ  

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʶʱʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ 

ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠʛʨʘʶʪ ʤʝʪʦʜʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʥɹʦ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ 

ʨʘʟʨʘʙʦʪʢʠ ʣʝʢʘʨʩʪʚ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʬʠʥʘʥʩʦʚʳʝ ʨʘʩʭʦʜʳ. ɺ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʵʪʠ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʧʦʩʦʙʥʳʭ ʠʤʠʪʠʨʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ  

ʣʠʛʘʥʜʦʚ ʙʝʣʢʦʚ ʦʙʦʣʦʯʢʠ ɺʀʏ-1 ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤʠ ʵʧʠʪʦʧʘʤʠ 

ʚʠʨʫʩʘ, ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ  ʟʘ ʝʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʢʣʝʪʢʫ-ʤʠʰʝʥʴ. ɺʧʝʨʚʳʝ 

ʤʝʪʦʜʘʤʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʥʘʨʫʞʝʥʳ  

ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʠ ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠ-ɺʀʏ ʘʥʪʠʪʝʣ VRC01, 3074, 10ɽ8 ʠ 

ʧʝʨʚʠʯʥʦʛʦ ʨʝʮʝʧʪʦʨʘ CD4, ʦʙʣʘʜʘʶʱʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʠ ʬʘʨʤʘʢʦʬʦʨʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʧʨʦʷʚʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴ ʚʳʩʦʢʫʶ ʘʬʬʠʥʥʦʩʪʴ 

ʩʚʷʟʳʚʘʥʠʷ ʩ ʙʝʣʢʘʤʠ ʦʙʦʣʦʯʢʠ ɺʀʏ-1 ʧʫʪʝʤ ʠʤʠʪʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚʠʨʫʩʘ ʩ 

ʨʝʮʝʧʪʦʨʘʤʠ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʛʦ ʧʨʦʯʥʫʶ 
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ʘʜʩʦʨʙʮʠʶ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʢʠ-ʤʠʰʝʥʠ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʙʥʘʨʫʞʝʥʥʳʝ 

ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʠ ʣʠʛʘʥʜʦʚ ʙʝʣʢʦʚ ʦʙʦʣʦʯʢʠ ʚʠʨʫʩʘ ʬʦʨʤʠʨʫʶʪ ʧʝʨʩʧʝʢʪʠʚʥʳʝ 

ʙʘʟʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʘʥʪʠ-ɺʀʏ ʧʨʝʧʘʨʘʪʦʚ ʩ 

ʰʠʨʦʢʦʡ ʚʠʨʫʩʥʦʡ ʥʝʡʪʨʘʣʠʟʘʮʠʝʡ. ʇʨʝʜʩʢʘʟʘʥʦ, ʯʪʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʙʣʦʢʠʨʫʶʱʠʭ ʪʨʠ 

ʢʣʶʯʝʚʳʭ ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ɺʀʏ-1 ʚ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢʣʝʪʢʠ, 

ʧʦʟʚʦʣʠʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʝʧʣʠʢʘʮʠʶ ʚʠʨʫʩʘ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ 

ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

1. ʇʝʧʪʠʜʦʤʠʤʝʪʠʢʠ ʤʦʥʦʢʣʦʥʘʣʴʥʦʛʦ ʘʥʪʠʪʝʣʘ VRC01, ʙʣʦʢʠʨʫʶʱʠʝ 

CD4-ʩʚʷʟʳʚʘʶʱʠʡ ʫʯʘʩʪʦʢ ɺʀʏ-1 ʧʫʪʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʜʦʨʦʜʥʳʭ ʩʚʷʟʝʡ ʠ ʚʘʥ-

ʜʝʨ-ʚʘʘʣʴʩʦʚʳʭ ʢʦʥʪʘʢʪʦʚ ʩ ʘʤʠʥʦʢʠʩʣʦʪʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʙʝʣʢʘ gp120, 

ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʩʚʷʟʳʚʘʥʠʝ ʚʠʨʫʩʘ ʩ ʧʝʨʚʠʯʥʳʤ  ʨʝʮʝʧʪʦʨʦʤ CD4. 

2. ʇʝʧʪʠʜʦʤʠʤʝʪʠʢʠ ʤʦʥʦʢʣʦʥʘʣʴʥʦʛʦ ʘʥʪʠʪʝʣʘ 3074,  ʠʤʠʪʠʨʫʶʱʠʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ p-p-ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʩʪʘʪʢʘ Phe-96 ʩ ʧʨʦʣʠʥʦʤ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ 

ʫʯʘʩʪʢʘ ʧʝʪʣʠ V3 ʙʝʣʢʘ gp120, ʢʨʠʪʠʯʝʩʢʦʛʦ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʚʠʨʫʩʘ ʩ 

ʢʦʨʝʮʝʧʪʦʨʘʤʠ CCR5 ʠ/ʠʣʠ CXCR4 ʢʣʝʪʢʠ-ʤʠʰʝʥʠ. 

3.   ʇʝʧʪʠʜʦʤʠʤʝʪʠʢʠ ʤʦʥʦʢʣʦʥʘʣʴʥʦʛʦ ʘʥʪʠʪʝʣʘ 10ɽ8, ʢʦʪʦʨʳʝ ʩʝʣʝʢʪʠʚʥʦ 

ʩʚʷʟʳʚʘʶʪʩʷ ʩ  ʧʦʤʦʱʴʶ -́  ́ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʢʦʣʝʮ  ʩ ʫʯʘʩʪʢʦʤ 

ʵʢʪʦʜʦʤʝʥʘ ʙʝʣʢʘ gp41 ɺʀʏ-1, ʠʛʨʘʶʱʠʤ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʩʣʠʷʥʠʷ 

ʤʝʤʙʨʘʥ ʚʠʨʫʩʘ ʠ ʢʣʝʪʢʠ-ʤʠʰʝʥʠ.  

4. ʇʝʧʪʠʜʦʤʠʤʝʪʠʢʠ ʧʝʨʚʠʯʥʦʛʦ ʨʝʮʝʧʪʦʨʘ CD4 ɺʀʏ-1, ʢʦʪʦʨʳʝ 

ʙʣʦʢʠʨʫʶʪ Phe43-ʧʦʣʦʩʪʴ ʙʝʣʢʘ gp120 ʠ ʦʩʪʘʪʦʢ Asp-368gp120, ʠʤʠʪʠʨʫʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʠʨʫʩʘ ʩ ʦʩʪʘʪʢʘʤʠ Phʝ-43  ʠ Arg-59 ʤʦʣʝʢʫʣʳ CD4, ʢʨʠʪʠʯʝʩʢʠʝ 

ʜʣʷ  ʝʛʦ ʩʚʷʟʳʚʘʥʠʷ ʩ ʢʣʝʪʢʦʡ ʭʦʟʷʠʥʘ.  

ʃʠʯʥʳʡ ʚʢʣʘʜ ʩʦʠʩʢʘʪʝʣʷ 

 ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ, ʧʦʣʫʯʝʥʳ ʘʚʪʦʨʦʤ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʤʳ ʠ ʮʝʣʠ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪ ,r ʚʳʙʦʨ 

ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘʥʘʣʠʟ ʠ ʦʙʦʙʱʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʳ 

ʩʦʚʤʝʩʪʥʦ ʩ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʜ.ʭ.ʥ. ɸʥʜʨʠʘʥʦʚʳʤ ɸ.ʄ. ʉʦʘʚʪʦʨ 

ʧʫʙʣʠʢʘʮʠʡ ɸ.ɺ. ʊʫʟʠʢʦʚ (ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʯʣ.-ʢʦʨʨ.) ʦʢʘʟʘʣ 

ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʫʶ ʧʦʤʦʱʴ ʚ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪʳ.  

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʠ 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʳʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ: çʄʦʣʝʢʫʣʷʨʥʳʝ, ʤʝʤʙʨʘʥʥʳʝ ʠ ʢʣʝʪʦʯʥʳʝ ʦʩʥʦʚʳ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʠʦʩʠʩʪʝʤè. X ʩʲʝʟʜ ɹʝʣʦʨʫʩʩʢʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 
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ʦʙʲʝʜʠʥʝʥʠʷ ʬʦʪʦʙʠʦʣʦʛʦʚ ʠ ʙʠʦʬʠʟʠʢʦʚ (ɹʝʣʘʨʫʩʴ, ʄʠʥʩʢ, 2012), 

«ʉʫʧʝʨʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ» (ɹʝʣʘʨʫʩʴ, ʄʠʥʩʢ, 2012), 

çʉʪʨʫʢʪʫʨʘ ʠ ʬʫʥʢʮʠʷ ʙʠʦʤʦʣʝʢʫʣè (ɹʝʣʘʨʫʩʴ, ʄʠʥʩʢ, 2012, 2014), «Moscow 

Conference on Computational Molecular Biology» (ʈʦʩʩʠʷ, ʄʦʩʢʚʘ, 2013, 2015, 

2017), çʄʦʣʝʢʫʣʷʨʥʳʝ, ʤʝʤʙʨʘʥʥʳʝ ʠ ʢʣʝʪʦʯʥʳʝ ʦʩʥʦʚʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʙʠʦʩʠʩʪʝʤè. XI ʩʲʝʟʜ ɹʝʣʦʨʫʩʩʢʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʬʦʪʦʙʠʦʣʦʛʦʚ ʠ 

ʙʠʦʬʠʟʠʢʦʚ (ɹʝʣʘʨʫʩʴ, ʄʠʥʩʢ, 2014), The Ninth International Conference of 

Bioinformatics of Genome Regulation and Structure\Systems Biology (ʈʦʩʩʠʷ, 

ʅʦʚʦʩʠʙʠʨʩʢ, 2014), çʄʦʣʝʢʫʣʷʨʥʳʝ, ʤʝʤʙʨʘʥʥʳʝ ʠ ʢʣʝʪʦʯʥʳʝ ʦʩʥʦʚʳ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʠʦʩʠʩʪʝʤè. XII  ʩʲʝʟʜ ɹʝʣʦʨʫʩʩʢʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʦʙʲʝʜʠʥʝʥʠʷ ʬʦʪʦʙʠʦʣʦʛʦʚ ʠ ʙʠʦʬʠʟʠʢʦʚ (ɹʝʣʘʨʫʩʴ, ʄʠʥʩʢ, 2016), 4-ʷ 

ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʫʧʝʨʢʦʤʧʴʶʪʝʨʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠè (ʉʂʊ-2016) (ʈʦʩʩʠʷ, ɻʝʣʝʥʜʞʠʢ, 2016), çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ 

ʙʠʦʭʠʤʠʠè. I ɹʝʣʦʨʫʩʩʢʠʡ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʢʦʥʛʨʝʩʩ (ɹʝʣʘʨʫʩʴ, ɻʨʦʜʥʦ, 2016), 

«Data analysis methods for software systems» (Lithuania, Druskininkai, 2016), 

«Conversation in Biomolecular Stereodynamics» (ʆʣʙʘʥʠ, ʉʐɸ, 2013, 2015), 

çʄʦʣʦʜʝʞʴ ʚ ʥʘʫʢʝè (ɹʝʣʘʨʫʩʴ, ʄʠʥʩʢ, 2015), 12th International Symposium on 

Bioinformatics Research and Applications (Belarus, Minsk, 2016). ʃʘʫʨʝʘʪ ʩʪʠʧʝʥʜʠʠ 

ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʜʣʷ ʘʩʧʠʨʘʥʪʦʚ (2015 ʛʦʜ). ʈʝʟʫʣʴʪʘʪʳ 

ʜʠʩʩʝʨʪʘʮʠʠ ʚʦʰʣʠ ʚ ʮʠʢʣ ʥʘʫʯʥʳʭ ʨʘʙʦʪ «ʂʦʤʧʴʶʪʝʨʥʳʡ ʩʢʨʠʥʠʥʛ ʠ 

ʤʦʣʝʢʫʣʷʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʧʨʦʪʠʚ ɺʀʏ/ʉʇʀɼ», ʚʢʣʶʯʝʥʥʳʡ ʚ ʊʆʇ-10 ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʝʥʳʭ 

ʅɸʅ ɹʝʣʘʨʫʩʠ ʚ ʦʙʣʘʩʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ 2015 

ʛʦʜ.  

ʆʧʫʙʣʠʢʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʠ 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʠ ʠʟʣʦʞʝʥʳ ʚ 33 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪʘʭ, 

ʚʢʣʶʯʘʶʱʠʭ ʛʣʘʚʫ ʚ ʢʥʠʛʝ, 12 ʩʪʘʪʝʡ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ, 11 

ʩʪʘʪʝʡ ʚ ʩʙʦʨʥʠʢʘʭ ʢʦʥʬʝʨʝʥʮʠʡ ʠ ʪʝʟʠʩʳ 9 ʜʦʢʣʘʜʦʚ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʘʥʠʮ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ï 151 (8 ʘʚʪʦʨʩʢʠʭ ʣʠʩʪʦʚ, ʠʟ ʥʠʭ 5,1 ʘʚʪʦʨʩʢʠʭ 

ʣʠʩʪʘ ï ʩʪʘʪʴʠ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ).  

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʦʙʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʙʦʪʳ, ʦʙʟʦʨʘ 

ʣʠʪʝʨʘʪʫʨʳ, ʦʧʠʩʘʥʠʷ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʝʪʳʨʝʭ ʛʣʘʚ ʩʦʙʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʮʠʪʠʨʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʚʢʣʶʯʘʶʱʝʛʦ 208 

ʠʩʪʦʯʥʠʢʦʚ, ʩʧʠʩʢʘ ʧʫʙʣʠʢʘʮʠʡ ʘʚʪʦʨʘ, ʩʦʜʝʨʞʘʱʝʛʦ 33 ʠʩʪʦʯʥʠʢʘ,  ʠ ʦʜʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ. ʈʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 138 ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ ʠ 

ʩʦʜʝʨʞʠʪ 24 ʨʠʩʫʥʢʘ, 21 ʪʘʙʣʠʮʫ. 
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ʆʉʅʆɺʅʆɽ ʉʆɼɽʈɾɸʅʀɽ ʈɸɹʆʊʓ  

ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʨʠʚʝʜʝʥ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʜʘʥʥʳʭ ʦ ʚʠʨʫʩʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʯʝʣʦʚʝʢʘ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʘʥʪʠ-ɺʀʏ ʘʛʝʥʪʘʭ  

ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʘʭ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʪʝʨʘʧʠʠ 

ɺʀʏ-ʠʥʬʝʢʮʠʠ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʠʧʘʭ ɺʀʏ, ʩʪʨʫʢʪʫʨʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʠʨʠʦʥʘ, ʝʛʦ ʤʦʣʝʢʫʣʷʨʥʦʤ ʩʪʨʦʝʥʠʠ, ʤʝʭʘʥʠʟʤʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ 

ʢʣʝʪʢʫ ʭʦʟʷʠʥʘ ʠ ʩʪʨʫʢʪʫʨʝ ʙʝʣʢʦʚ ʦʙʦʣʦʯʢʠ ʚʠʨʫʩʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ  

ʥʝʡʪʨʘʣʠʟʫʶʱʠʤ ʘʥʪʠʪʝʣʘʤ ʢ ɺʀʏ-1 ʠ ʢʣʝʪʦʯʥʦʤʫ ʨʝʮʝʧʪʦʨʫ CD4, 

ʠʩʧʦʣʴʟʦʚʘʥʥʤr ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʧʦʩʦʙʥʳʭ ʠʤʠʪʠʨʦʚʘʪʴ ʠʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ 

ʣʝʢʘʨʩʪʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʦʡ 

ʪʝʨʘʧʠʠ ʧʨʝʧʘʨʘʪʦʚ ʥʘʮʝʣʝʥʦ ʥʘ ʚʠʨʫʩʥʳʝ ʬʝʨʤʝʥʪʳ: ʦʙʨʘʪʥʫʶ ʪʨʘʥʩʢʨʠʧʪʘʟʫ ʠ 

ʧʨʦʪʝʘʟʫ. ʆʜʥʘʢʦ ʦʥʠ ʥʝ ʤʦʛʫʪ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚʠʨʫʩʘ ʚ ʢʣʝʪʢʫ-

ʤʠʰʝʥʴ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʚʥʠʤʘʥʠʝ ʢ ʠʥʛʠʙʠʪʦʨʘʤ ɺʀʏ-1, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ 

ʚʤʝʰʠʚʘʪʴʩʷ ʚ ʨʘʥʥʠʝ ʩʪʘʜʠʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʚʠʨʫʩʘ ʧʫʪʝʤ ʙʣʦʢʠʨʦʚʘʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʘʜʩʦʨʙʮʠʠ ʠ ʩʣʠʷʥʠʷ ʤʝʤʙʨʘʥ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʣʝʯʝʥʠʷ ɺʀʏ-

ʠʥʬʝʢʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʪʦʣʴʢʦ ʜʚʘ ʠʥʛʠʙʠʪʦʨʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ: ʵʥʬʫʚʝʨʪʠʜ, 

ʙʣʦʢʠʨʫʶʱʠʡ ʩʣʠʷʥʠʝ  ʤʝʤʙʨʘʥ ʚʠʨʫʩʘ ʠ ʢʣʝʪʢʠ ʭʦʟʷʠʥʘ, ʠ ʤʘʨʘʚʠʨʦʢ, 

ʢʦʥʢʫʨʠʨʫʶʱʠʡ ʩ ɺʀʏ-1 ʟʘ ʩʚʷʟʳʚʘʥʠʝ ʩ ʢʦʨʝʮʝʧʪʦʨʦʤ  CCR5. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʠ 

ʧʨʝʧʘʨʘʪʳ ʠʤʝʶʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʪʝʨʘʧʠʠ ɺʀʏ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʥʦʚʳʭ, 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʘʥʪʠ-ɺʀʏ ʘʛʝʥʪʦʚ.  

ɺ ʛʣʘʚʝ 2 ʦʧʠʩʘʥ ʤʝʪʦʜ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʣʝʢʘʨʩʪʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʚ ʨʘʙʦʪʝ ʜʣʷ ʧʦʠʩʢʘ ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʦʚ ʘʥʪʠ-ɺʀʏ 

ʘʥʪʠʪʝʣ VRC01, 3074, 10ɽ8 ʠ ʢʣʝʪʦʯʥʦʛʦ ʨʝʮʝʧʪʦʨʘ CD4. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʤʝʪʦʜʘ 

ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʙʝʣʢʘ-ʣʠʛʘʥʜʘ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʤʠʰʝʥʴʶ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ ʘʤʠʥʦʢʠʩʣʦʪʥʳʝ ʦʩʪʘʪʢʠ, ʠʛʨʘʶʱʠʝ ʢʣʶʯʝʚʫʶ ʨʦʣʴ 

ʚ ʩʧʝʮʠʬʠʯʝʩʢʦʤ ʩʚʷʟʳʚʘʥʠʠ ʩ ʨʝʮʝʧʪʦʨʦʤ. ʕʪʠ ʦʩʪʘʪʢʠ ʬʦʨʤʠʨʫʶʪ ʠʩʭʦʜʥʳʝ 

ʩʪʨʫʢʪʫʨʥʳʝ ʙʣʦʢʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʬʘʨʤʘʢʦʬʦʨʘ, ʦʧʠʩʳʚʘʶʱʠʭ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʩʚʷʟʳʚʘʥʠʷ ʩ ʤʦʣʝʢʫʣʦʡ-ʤʠʰʝʥʴʶ. ʇʨʠ ʵʪʦʤ ʤʦʛʫʪ ʙʳʪʴ 

ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʣʠʛʘʥʜʘ, ʚʢʣʶʯʘʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ 

ʢʨʠʪʠʯʝʩʢʠʭ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪ, ʢʦʪʦʨʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʨʘʟʥʳʤʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʚʘʞʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʙʝʣʢʘ-ʨʝʮʝʧʪʦʨʘ. ʇʦʩʪʨʦʝʥʥʳʝ ʤʦʜʝʣʠ 

ʬʘʨʤʘʢʦʬʦʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʘʙʦʨʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ                         

ʚʝʙ-ʩʝʨʚʝʨʘ pepMMsMIMIC (http://mms.dsfarm.unipd.it/pepMMsMIMIC/), 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʚʢʣʶʯʘʝʪ ʧʷʪʴ ʧʨʦʮʝʜʫʨ ʜʣʷ ʚʠʨʪʫʘʣʴʥʦʛʦ 

ʩʢʨʠʥʠʥʛʘ ʙʘʟʳ ʜʘʥʥʳʭ MMsINC, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʠ 
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ʘʣʛʦʨʠʪʤʦʚ ʩʚʝʨʭʙʳʩʪʨʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʬʦʨʤʳ ʠ ʧʦʠʩʢʘ ʧʦ ʬʘʨʤʘʢʦʬʦʨʘʤ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʚʷʟʳʚʘʥʠʷ ʦʙʥʘʨʫʞʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʩ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʠʰʝʥʴʶ ʦʮʝʥʠʚʘʝʪʩʷ ʤʝʪʦʜʘʤʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ 

ʜʦʢʠʥʛʘ, ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ (ʄɼ) ʠ ʨʘʩʯʝʪʘ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʣʠʛʘʥʜ/ʤʠʰʝʥʴ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʪʙʦʨʦʤ ʤʦʣʝʢʫʣ, 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ.  

ʉʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʣʝʢʩʳ ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ (ʄʂɸ) VRC01, 3074, 

10ɽ8 ʠ ʤʦʣʝʢʫʣʳ CD4  ʩ ʙʝʣʢʘʤʠ gp120 ʠ gp41 ɺʀʏ-1 ʟʘʠʤʩʪʚʦʚʘʣʠ ʠʟ ɹʘʥʢʘ 

ʜʘʥʥʳʭ ʙʝʣʢʦʚ (http://www.rcsb.org/pdb/). ʄʦʣʝʢʫʣʷʨʥʳʡ ʜʦʢʠʥʛ ʩʪʨʫʢʪʫʨ-

ʢʘʥʜʠʜʘʪʦʚ ʩ ʙʝʣʢʘʤʠ ʦʙʦʣʦʯʢʠ ɺʀʏ-1 ʚʳʧʦʣʥʷʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

AutoDock Vina (http://vina.scripps.edu) ʩ ʫʯʝʪʦʤ ʢʦʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ 

ʣʠʛʘʥʜʘ, ʧʝʨʝʙʠʨʘʷ ʚʩʝ ʝʛʦ ʚʦʟʤʦʞʥʳʝ ʦʨʠʝʥʪʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʣʝʢʫʣʳ-

ʨʝʮʝʧʪʦʨʘ. ɼʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʙʠʨʘʣʠ ʩʦʝʜʠʥʝʥʠʷ, ʣʫʯʰʠʝ ʧʦ 

ʟʥʘʯʝʥʠʶ ʦʮʝʥʦʯʥʦʡ ʬʫʥʢʮʠʠ  AutoDock Vina. ʄɼ ʨʘʩʯʝʪʳ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 30 ʥʩ 

ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ Amber 11 (http://ambermd.org/) ʚ 

ʩʠʣʦʚʦʤ ʧʦʣʝ Amber (ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ff10) ʚ ʠʟʦʙʘʨʥʦ-ʠʟʦʪʝʨʤʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʩ ʷʚʥʳʤ ʟʘʜʘʥʠʝʤ ʨʘʩʪʚʦʨʠʪʝʣʷ (ʪʨʝʭʪʦʯʝʯʥʘʷ ʤʦʜʝʣʴ ʚʦʜʳ TIP3P). ɼʣʷ 

ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʣʠʛʘʥʜʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʦʙʱʝʥʥʦʝ ʩʠʣʦʚʦʝ ʧʦʣʝ AMBER 

(http://ambermd.org/). ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʢʦʤʧʣʝʢʩʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʚʳʯʠʩʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʮʝʜʫʨʳ MM-PB/SA, ʚʭʦʜʷʱʝʡ ʚ ʩʦʩʪʘʚ ʧʘʢʝʪʘ AMBER 11 

(http://ambermd.org/). 

ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʠʨʪʫʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʥʦʚʳʭ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʥʛʠʙʠʪʦʨʦʚ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ɺʀʏ-1 - ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʦʚ ʄʂɸ 

VRC01, ʢʦʪʦʨʦʝ ʧʨʦʷʚʣʷʝʪ ʰʠʨʦʢʫʶ (ʙʦʣʝʝ 90%) ʥʝʡʪʨʘʣʠʟʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢ 

ʥʘʙʦʨʫ ʚʠʨʫʩʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʦʜʪʠʧʦʚ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʠʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪ ɹ ʰʝʩʪʴ ʩʦʝʜʠʥʝʥʠʡ-ʣʠʜʝʨʦʚ (ʨʠʩʫʥʦʢ 1), 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʠ ʘʥʪʠʪʝʣʘ VRC01. ʉʦʚʤʝʩʪʥʳʡ 

ʘʥʘʣʠʟ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʵʪʠʭ 

ʩʦʝʜʠʥʝʥʠʡ ʩ ʙʝʣʢʦʤ  gp120 ɺʀʏ-1 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ  ʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʥʠʤʠ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʙʣʦʢʘʜʝ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʦʩʪʘʪʢʦʚ ʛʣʠʢʦʧʨʦʪʝʠʥʘ, ʢʨʠʪʠʯʝʩʢʠʭ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʚʠʨʫʩʘ ʩ 

ʧʝʨʚʠʯʥʳʤ ʨʝʮʝʧʪʦʨʦʤ CD4 ʢʣʝʪʢʠ-ʤʠʰʝʥʠ. ʉʦʛʣʘʩʥʦ ʨʘʩʯʝʪʥʳʤ ʜʘʥʥʳʤ, 

ʯʝʪʳʨʝ ʩʦʝʜʠʥʝʥʠʷ ï MMs02391040, MMs03919199, MMs02489375 ʠ 

MMs03927127 (ʨʠʩʫʥʦʢ 1) ï ʦʙʨʘʟʫʶʪ ʚʦʜʦʨʦʜʥʳʝ ʩʚʷʟʠ ʠ  ʩʦʣʝʚʳʝ ʤʦʩʪʠʢʠ ʩ 

ʦʩʪʘʪʢʦʤ Asp-368gp120, ʠʤʠʪʠʨʫʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʩʪʘʪʢʘ ɸrg-59 ʢʣʝʪʦʯʥʦʛʦ 

ʨʝʮʝʧʪʦʨʘ CD4 ʩ  ʵʪʦʡ ʢʣʶʯʝʚʦʡ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪʦʡ ʙʝʣʢʘ gp120 

ɺʀʏ-1. ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʩ ʚʠʨʫʩʦʤ 

ʫʯʘʩʪʦʢ ʙʝʣʢʘ gp120, ʬʦʨʤʠʨʫʶʱʠʡ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʜʨʦʬʦʙʥʳʡ 

ʤʦʣʝʢʫʣʷʨʥʳʡ çʢʘʨʤʘʥè, ʥʘʟʳʚʘʝʤʳʡ Phe43-ʧʦʣʦʩʪʴʶ. 

http://vina.scripps.edu/
http://ambermd.org/
http://ambermd.org/
http://ambermd.org/
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ɿʜʝʩʴ ʠ ʥʘ ʨʠʩʫʥʢʘʭ 2, 4, 6 ʫʢʘʟʘʥʳ ʢʦʜʳ ʤʦʣʝʢʫʣ ʚ ʙʘʟʝ ʜʘʥʥʳʭ MMsINC   

ʈʠʩʫʥʦʢ 1. - ɼʚʫʤʝʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ï ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʦʚ ʄʂɸ VRC01 

 

ʕʪʦʪ ʫʯʘʩʪʦʢ ʚʢʣʶʯʘʝʪ ʦʩʪʘʪʢʠ Glu-370, Ile-371, Asn-425, Met-426, Trp-427 ʠ 

Gly473, ʧʨʠʥʠʤʘʶʱʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ɺʀʏ-1 ʩ 

Phe-43 ʤʦʣʝʢʫʣʳ CD4 ï ʦʩʪʘʪʢʦʤ, ʢʦʪʦʨʳʡ, ʥʘʨʷʜʫ ʩ Arg-59, ʜʦʤʠʥʠʨʫʝʪ ʚ 

ʩʚʷʟʳʚʘʥʠʠ c ʙʝʣʢʦʤ 120. ʇʨʠ ʵʪʦʤ ʦʜʥʦ ʠʟ ʢʦʣʝʮ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʵʪʠʭ 

ʩʦʝʜʠʥʝʥʠʡ (ʨʠʩʫʥʦʢ 1), ʧʨʦʥʠʢʘʝʪ ʚ Phe43-ʧʦʣʦʩʪʴ ʠ ʬʦʨʤʠʨʫʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʚʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʳ ʢʦʥʪʘʢʪʳ ʩ ʫʢʘʟʘʥʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʙʝʣʢʘ gp120, ʯʪʦ, ʦʯʝʚʠʜʥʦ, 

ʜʦʣʞʥʦ ʧʨʠʚʦʜʠʪʴ ʢ ʙʣʦʢʠʨʦʚʘʥʠʶ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʝʪʦʯʥʳʤ ʨʝʮʝʧʪʦʨʦʤ 

CD4. ɸʥʘʣʠʟ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʦ ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʩʣʫʯʘʷʭ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʵʪʠʭ ʦʩʪʘʪʢʦʚ ʬʦʨʤʠʨʫʝʪ ʧʨʷʤʳʝ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʝ 

ʢʦʥʪʘʢʪʳ ʢʘʢ ʩ CD4, ʪʘʢ ʠ ʩ VRC01.                                            

ɼʘʥʥʳʝ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʦʚ VRC01 ʩ ʙʝʣʢʦʤ gp120 ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʚʳʚʦʜʘʤʠ, ʩʜʝʣʘʥʥʳʤʠ 

ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʠʥʛʘ. ʉʦʛʣʘʩʥʦ ʵʪʠʤ ʜʘʥʥʳʤ, 

ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʙʝʣʢʦʤ gp120 

ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʳ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʚʦʙʦʜʥʦʡ 



10 

 

ʵʥʝʨʛʠʠ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ (ʪʘʙʣʠʮʘ 1), ʩʦʧʦʩʪʘʚʠʤʳʤʠ (ʩ ʫʯʝʪʦʤ ʧʦʛʨʝʰʥʦʩʪʝʡ 

ʨʘʩʯʝʪʘ) ʩ ʚʝʣʠʯʠʥʦʡ  -9,5Ñ0,1 ʢʢʘʣ/ʤʦʣʴ, ʠʟʤʝʨʝʥʥʦʡ ʤʝʪʦʜʦʤ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ 

ʪʠʪʨʘʮʠʦʥʥʦʡ ʢʘʣʦʨʠʤʝʪʨʠʠ ʜʣʷ ʢʦʤʧʣʝʢʩʘ gp120/CD4.  

ʊʘʙʣʠʮʘ 1. - ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ <ȹG >  ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʦʚ 

ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʦʚ ʄʂɸ VRC01 ʩ ʙʝʣʢʦʤ gp120 ɺʀʏ-1 ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ 

ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ȹGSTD  

ʇʝʧʪʠʜʦʤʠ-    

ʤʝʪʠʢ 

<ȹH> 

ʢʢʘʣ/ʤʦʣʴ 

(ȹH)STD 

ʢʢʘʣ/ʤʦʣʴ 

<TȹS> 

ʢʢʘʣ/ʤʦʣʴ 

(TȹS)STD 

ʢʢʘʣ/ʤʦʣʴ 

<ȹG> 

ʢʢʘʣ/ʤʦʣʴ 

ȹGSTD 

ʢʢʘʣ/ʤʦʣʴ 

MMs02391040 -42,7 6,0 -22,8 7,0 -19,9 6,5 

MMs03919199 -34,3 7,7 -23,0 8,3 -11,3 8,0 

MMs02489375 -31,7 7,0 -23,6 9,0 -8,1 7,9 

MMs01727389 -30,4 4,6 -29,2 8,1 -1,2 6,1 

MMs03927127 -40,4 9,7 -30,3 6,7 -10,1 8,1 

MMs02408883 -33,1 6,1 -24,7 7,3 -8,4 6,7 

ʇʨʠʤʝʯʘʥʠʝ - <ȹH> ʠ <TȹS> ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʵʥʪʘʣʴʧʠʡʥʦʡ 

ʠ ʵʥʪʨʦʧʠʡʥʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ; (ȹH)STD ʠ (TȹS)STD ï 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʪʠʤ ʟʥʘʯʝʥʠʷ ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ 

VRC01-ʤʠʤʝʪʠʢʠ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʙʘʟʳ 

ʜʘʥʥʳʭ MMsINC, ʩʧʦʩʦʙʥʳ ʢ ʵʬʬʝʢʪʠʚʥʦʡ ʙʣʦʢʘʜʝ ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʚʘʞʥʳʭ ʦʩʪʘʪʢʦʚ CD4-ʩʚʷʟʳʚʘʶʱʝʛʦ ʫʯʘʩʪʢʘ ʙʝʣʢʘ gp120 ʠ ʤʦʛʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʢʘʥʜʠʜʘʪʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʘʥʪʠ-ɺʀʏ 

ʧʨʝʧʘʨʘʪʦʚ ʩ ʰʠʨʦʢʦʡ ʚʠʨʫʩʥʦʡ ʥʝʡʪʨʘʣʠʟʘʮʠʝʡ.  

ɺ ʛʣʘʚʝ 4 ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʝʧʪʠʜʦʚ ʧʝʪʣʠ V3 ʙʝʣʢʘ gp120 ɺʀʏ-1 ʠʟ ʪʨʝʭ 

ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʚʠʨʫʩʘ (MN, UR29 ʠ VI191) ʩ Fab-ʬʨʘʛʤʝʥʪʦʤ ʄʂɸ 

3074 ʦʩʫʱʝʩʪʚʣʝʥ ʢʦʤʧʴʶʪʝʨʥʳʡ ʧʦʠʩʢ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʦʚ ʵʪʦʛʦ 

ʘʥʪʠʪʝʣʘ. ʄʂɸ 3074 ʧʨʦʷʚʣʷʝʪ ʰʠʨʦʢʫʶ ʥʝʡʪʨʘʣʠʟʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ 

ɺʀʏ-1, ʩʧʝʮʠʬʠʯʝʩʢʠ ʩʚʷʟʳʚʘʷʩʴ ʩ ʧʝʪʣʝʡ V3 ʧʫʪʝʤ  p-ʩʪʵʢʠʥʛʘ ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ 

ʦʩʪʘʪʢʘ PheH96  ʩ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤ ʧʨʦʣʠʥʦʤ ʠʤʤʫʥʦʛʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʙʝʣʢʘ gp120. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʥʘʨʫʞʝʥʳ ʯʝʪʳʨʝ ʭʠʤʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʷ - ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʭ ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʘ ʄʂɸ 3074 (ʨʠʩʫʥʦʢ 2), 

ʩʧʦʩʦʙʥʳʭ ʙʣʦʢʠʨʦʚʘʪʴ ʫʯʘʩʪʦʢ ʙʝʣʢʘ gp120 ɺʀʏ-1, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʩʚʷʟʳʚʘʥʠʝ 

ʚʠʨʫʩʘ ʩ ʢʦʨʝʮʝʧʪʦʨʘʤʠ CCR5 ʠ/ʠʣʠ CXCR4 ʢʣʝʪʢʠ-ʤʠʰʝʥʠ. 

 



11 

 

 
 

ʈʠʩʫʥʦʢ 2. - ɼʚʫʤʝʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʧʦʪʝʥʮʠʘʣʴʥʳʭ  

ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʦʚ ʄʂɸ 3074 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʪʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʦʝʜʠʥʝʥʠʡ 

MMs02389422, MMs01094745, MMs02387687 ʠ MMs02384293 ʩ ʧʝʧʪʠʜʘʤʠ MN, 

UR29 ʠ VI191 ʧʝʪʣʠ V3 ʧʦʢʘʟʚrʘʝʪ, ʯʪʦ ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ -́  ́ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ   -́ʩʦʧʨʷʞʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʣʠʛʘʥʜʦʚ 

ʠ ʧʝʧʪʠʜʦʚ-ʤʠʰʝʥʝʡ. ʇʨʠ ʵʪʦʤ  ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʥʘʜʤʦʣʝʢʫʣʷʨʥʳʭ  ʩʪʨʫʢʪʫʨʘʭ  ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʢʦʣʴʮʘ  ʣʠʛʘʥʜʦʚ ʦʙʨʘʟʫʶʪ ʊ-

ʩʪʵʢʠʥʛ ʩ ʙʦʢʦʚʦʡ ʮʝʧʴʶ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʦʩʪʘʪʢʘ Phe-20 ʧʝʧʪʠʜʦʚ ʧʝʪʣʠ V3. 

ʂʨʦʤʝ -́  ́ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʚʢʣʘʜ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʩʪʘʙʠʣʠʟʘʮʠʶ ʩʪʨʫʢʪʫʨʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʚʥʦʩʷʪ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʝ ʚʦʜʦʨʦʜʥʳʝ ʩʚʷʟʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘ 

ʨʠʩʫʥʢʝ 3 ʧʨʠʚʝʜʝʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩʦʝʜʠʥʝʥʠʷ MMs01094745 ʩ  

ʧʝʧʪʠʜʘʤʠ  MN,  UR29  ʠ  VI191  ʧʝʪʣʠ V3  ɺʀʏ-1 ʜʣʷ  ʣʫʯʰʠʭ  ʧʦ ʟʥʘʯʝʥʠʶ 

ʵʥʝʨʛʠʠ ʥʘʜʤʦʣʝʢʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ. ɸʥʘʣʠʟ ʢʦʤʧʣʝʢʩʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 

ʯʪʦ ʩʚʷʟʳʚʘʥʠʝ ʣʠʛʘʥʜʘ ʩ ʧʝʧʪʠʜʘʤʠ-ʤʠʰʝʥʷʤʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʙʣʦʢʘʜʦʡ 

ʫʯʘʩʪʢʘ Gly-Pro-Gly ʠʤʤʫʥʦʛʝʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʧʝʪʣʠ V3, ʠʛʨʘʶʱʝʛʦ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʫʟʥʘʚʘʥʠʠ ʢʦʨʝʮʝʧʪʦʨʘ CCR5 ʙʝʣʢʦʤ gp120. 
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ʅʦʤʝʨʘ ʦʩʪʘʪʢʦʚ ʧʝʧʪʠʜʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʭ ʧʦʟʠʮʠʷʤ ʚ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʝʪʣʠ V3 

ʈʠʩʫʥʦʢ 3. - ʉʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩʦʝʜʠʥʝʥʠʷ MMs01094745 ʩ ʧʝʧʪʠʜʘʤʠ MN 

(ʘ), UR29 (ʙ) ʠ VI191 (ʚ) ʧʝʪʣʠ V3 ɺʀʏ-1  
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ʈʝʟʫʣʴʪʘʪʳ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ ʢʦʤʧʣʝʢʩʦʚ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʩ ʧʝʧʪʠʜʘʤʠ ʧʝʪʣʠ V3 ʧʦʢʘʟʳʚʘʪʁ, ʯʪʦ  ʥʘ ʠʭ ʄɼ ʪʨʘʝʢʪʦʨʠʷʭ 

ʧʨʝʚʘʣʠʨʫʶʪ ʩʪʨʫʢʪʫʨʳ, ʚ ʢʦʪʦʨʳʭ ʩʦʭʨʘʥʷʶʪʩʷ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʝ ʚʦʜʦʨʦʜʥʳʝ 

ʩʚʷʟʠ, ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʩʪʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ, ʘ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʢʦʣʴʮʘ ʣʠʛʘʥʜʦʚ 

ʩʙʣʠʞʝʥʳ ʩ ʙʦʢʦʚʳʤʠ ʮʝʧʷʤʠ ʬʝʥʠʣʘʣʘʥʠʥʘ ʠ/ʠʣʠ ʪʠʨʦʟʠʥʘ ʧʝʪʣʠ V3 ʥʘ 

ʨʘʩʩʪʦʷʥʠʷ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ -́  ́ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ʕʥʝʨʛʝʪʠʯʝʩʢʫʶ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʥʘʜʤʦʣʝʢʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ ʧʦʜʪʚʝʨʞʜʘʶʪ  ʥʠʟʢʠʝ 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ  ʠ  ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʚʝʣʠʯʠʥʳ ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʧʝʧʪʠʜʘʤʠ ʧʝʪʣʠ V3 ʠʟ ʨʘʟʣʠʯʥʳʭ ʰʪʘʤʤʦʚ 

ɺʀʏ-1 ʧʦʢʘʟʘʣʠ, ʯʪʦ  ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʙʣʦʢʘʜʝ ʠʤʤʫʥʦʛʝʥʥʦʛʦ 

ʫʯʘʩʪʢʘ ʙʝʣʢʘ gp120, ʦʙʨʘʟʫʶʱʝʛʦ ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʩʪʨʫʢʪʫʨʳ, ʚ ʩʦʩʪʘʚ 

ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʘʤʠʥʦʢʠʩʣʦʪʥʳʝ ʦʩʪʘʪʢʠ, ʢʨʠʪʠʯʝʩʢʠʝ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʚʠʨʫʩʘ ʩ 

ʢʦʨʝʮʝʧʪʦʨʘʤʠ CCR5 ʠ/ʠʣʠ CXCR4. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ 

ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʥʘʡʜʝʥʥʳʝ ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʠ ʄʂɸ 3074 ʩʧʦʩʦʙʥʳ ʢ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ɺʀʏ-1 ʠ, ʧʦʵʪʦʤʫ, ʜʦʣʞʥʳ ʧʨʦʡʪʠ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʘʥʪʠ-ɺʀʏ ʘʢʪʠʚʥʦʩʪʴ ʢ ʰʠʨʦʢʦʤʫ ʥʘʙʦʨʫ ʤʦʜʠʬʠʢʘʮʠʡ ʚʠʨʫʩʘ.  

ɺ ʛʣʘʚʝ 5 ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʦʠʩʢʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʦʚ ʦʜʥʦʛʦ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʘʥʪʠʪʝʣ ʢ ɺʀʏ-1 ï ʄʂɸ 10ɽ8, 

ʥʝʡʪʨʘʣʠʟʫʶʱʝʛʦ ʦʢʦʣʦ 98% ʚʠʨʠʦʥʦʚ ʠʟ ʨʘʟʣʠʯʥʳʭ ʰʪʘʤʤʦʚ ɺʀʏ-1 ʧʫʪʝʤ 

ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʩʚʷʟʳʚʘʥʠʷ ʩ ʫʯʘʩʪʢʦʤ MPER (Membrane Proximal External 

Region) ʙʝʣʢʘ gp41, ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʩʣʠʷʥʠʝ ʤʝʤʙʨʘʥ ʚʠʨʫʩʘ ʠ ʢʣʝʪʢʠ-ʤʠʰʝʥʠ. 

ʕʪʦʪ ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ ʛʠʜʨʦʬʦʙʥʳʡ ʩʝʛʤʝʥʪ gp41 ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ a-ʩʧʠʨʘʣʝʡ, 

ʩʦʝʜʠʥʝʥʥʳʭ ʢʦʨʦʪʢʦʡ «ʰʘʨʥʠʨʥʦʡ» ʦʙʣʘʩʪʴʶ (ʧʝʪʣʝʡ), ʚʢʣʶʯʘʝʪ 22 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʦʩʪʘʪʢʘ ʠ ʬʦʨʤʠʨʫʝʪ ʣʠʥʝʡʥʳʝ ʵʧʠʪʦʧʳ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʨʷʜʘ 

ʘʥʪʠʪʝʣ ʩ ʰʠʨʦʢʦʡ ʚʠʨʫʩʥʦʡ ʥʝʡʪʨʘʣʠʟʘʮʠʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʠʨʪʫʘʣʴʥʦʛʦ 

ʩʢʨʠʥʠʥʛʘ ʙʘʟʳ ʜʘʥʥʳʭ MMsINC ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʚʷʟʳʚʘʥʠʷ ʩʪʨʫʢʪʫʨ-ʢʘʥʜʠʜʘʪʦʚ ʩ ʫʯʘʩʪʢʦʤ MPER ʙʝʣʢʘ gp41, ʚʳʧʦʣʥʝʥʥʦʡ 

ʤʝʪʦʜʘʤʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʚʦʩʝʤʴ 

ʩʦʝʜʠʥʝʥʠʡ - ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʭ ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʦʚ ʄʂɸ 10ɽ8 (ʨʠʩʫʥʦʢ 4). 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ 

ʧʝʧʪʠʜʦʤ MPER ʙʝʣʢʘ gp41 ʧʦʢʘʟʘʣʦ ʥʘʣʠʯʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ -́  ́ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʤʝʞʜʫ -́ʩʦʧʨʷʞʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʣʠʛʘʥʜʦʚ ʠ ʤʦʣʝʢʫʣʳ-ʤʠʰʝʥʠ (ʨʠʩʫʥʦʢ 5). 

ʇʨʠ ʵʪʦʤ ʚʦ ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʘʜʤʦʣʝʢʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʘʨʦʤʘʪʠʯʝʩʢʠʝ 

ʢʦʣʴʮʘ ʣʠʛʘʥʜʦʚ ʦʙʨʘʟʫʶʪ p- ʠ/ʠʣʠ ʊ-ʩʪʵʢʠʥʛ ʩ ʙʦʢʦʚʦʡ ʮʝʧʴʶ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ 

ʦʩʪʘʪʢʘ Trp-672 ʙʝʣʢʘ gp41. ɼʣʷ ʧʷʪʠ ʩʦʝʜʠʥʝʥʠʡ (MMs03769994, MMs02374310, 

MMs03064646, MMs01100460, MMs00760407) ʨʝʘʣʠʟʫʶʪʩʷ -́ -́ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʫʯʘʩʪʠʝʤ ʦʩʪʘʪʢʘ Trp-670 ʙʝʣʢʘ gp41, ʘ ʚ ʜʚʫʭ ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘʝʪʩʷ p-ʩʪʵʢʠʥʛ ʩ 

Trp-666 (MMs03769994) ʠ Trp-678 (MMs01288397). 
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ʈʠʩʫʥʦʢ 4. - ɼʚʫʤʝʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ï ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʦʚ ʄʂɸ 10ɽ8  

 

ʉʫɦʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʩʪʘʙʠʣʠʟʘʮʠʶ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʚʥʦʩʷʪ ʚʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʦʙʨʘʟʫʶʱʠʝ ʰʠʨʦʢʫʶ ʩʝʪʴ 

ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʢʦʥʪʘʢʪʦʚ, ʩʫʤʤʘʨʥʦʝ ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʚʘʨʴʠʨʫʝʪ ʦʪ 39-ʪʠ 

(MMs01100460) ʜʦ 68-ʤʠ (MMs02374310). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦ ʪʦʤ, ʯʪʦ ʚʩʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʫʯʘʩʪʚʫʶʪ ʚ ʚʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʩ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤʠ ʦʩʪʘʪʢʘʤʠ Trp-666, Trp-670 ʠ Trp-672, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ N-ʢʦʥʮʝʚʦʡ ʩʧʠʨʘʣʠ ʫʯʘʩʪʢʘ MPER ʙʝʣʢʘ gp41, ʦʢʘʟʳʚʘʶʱʝʡ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʩʣʠʷʥʠʷ ʤʝʤʙʨʘʥ: ʠʟʚʝʩʪʥʦ, ʯʪʦ ʠʭ ʟʘʤʝʱʝʥʠʝ 

ʥʘ ʘʣʘʥʠʥ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚʠʨʫʩʘ ʚ ʢʣʝʪʢʫ-ʤʠʰʝʥʴ.  
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ʉʦʝʜʠʥʝʥʠʷ ʠʟʦʙʨʘʞʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʦʜʝʣʠ 

«ʰʘʨʠʢ-ʧʘʣʦʯʢʘ». ʇʨʠʚʝʜʝʥʳ ʘʤʠʥʦʢʠʩʣʦʪʥʳʝ ʦʩʪʘʪʢʠ ʧʝʧʪʠʜʘ MPER, 

ʦʙʨʘʟʫʶʱʠʝ ʤʝʞʘʪʦʤʥʳʝ ʢʦʥʪʘʢʪʳ ʩ ʣʠʛʘʥʜʘʤʠ. ʅʫʤʝʨʘʮʠʷ ʦʩʪʘʪʢʦʚ ʧʝʧʪʠʜʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ ʧʦʟʠʮʠʷʤ ʚ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʙʝʣʢʘ gp41. 

ʕʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʣʠʛʘʥʜʦʚ ʠ ʧʝʧʪʠʜʘ MPER, ʫʯʘʩʪʚʫʶʱʠʝ ʚ p-p 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ, ʚʳʜʝʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʦʢʨʫʞʥʦʩʪʝʡ 

ʈʠʩʫʥʦʢ  5. - ʉʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩʦʝʜʠʥʝʥʠʡ MMs03555010 (ʘ), MMs03769994 

(ʙ), MMs01288397 (ʚ), MMs02374310 (ʛ), MMs03064646 (ʜ), MMs03534576 (ʝ), 

MMs01100460 (ʞ) ʠ MMs00760407 (ʟ) ʩ ʧʝʧʪʠʜʦʤ MPER ʙʝʣʢʘ gp41 ɺʀʏ-1  
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ɺʠʟʫʘʣʠʟʘʮʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦʢʘʟʳʚʘʝʪ (ʨʠʩʫʥʦʢ 5), ʯʪʦ 

ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʙʘʟʝ ʜʘʥʥʳʭ MMsINC ʩʦʝʜʠʥʝʥʠʷ ʙʣʦʢʠʨʫʶʪ ʨʘʩʧʦʣʦʞʝʥʥʫʶ 

ʤʝʞʜʫ ʜʚʫʤʷ a-ʩʧʠʨʘʣʷʤʠ çʰʘʨʥʠʨʥʫʶè ʦʙʣʘʩʪʴ ʧʝʧʪʠʜʘ MPER ʙʝʣʢʘ gp41, 

ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʢʦʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʦʜʚʠʞʥʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ 

ʧʨʦʷʚʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʩʣʠʷʥʠʷ ʤʝʤʙʨʘʥ. 

ʀʟ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʄɼ ʨʘʩʯʝʪʦʚ ʢʦʤʧʣʝʢʩʦʚ 10E8-ʤʠʤʝʪʠʢʦʚ ʩ ʙʝʣʢʦʤ gp41 

ɺʀʏ-1 ʩʣʝʜʫʝʪ, ʯʪʦ ʚʝʣʠʯʠʥʳ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ ʩʚʷʟʳʚʘʥʠʷ, ʚʘʨʴʠʨʫʶʱʠʝ ʚ 

ʠʥʪʝʨʚʘʣʝ ʦʪ ï5,3 ʜʦ ï16,1 ʢʢʘʣ/ʤʦʣʴ, ʩʦʧʦʩʪʘʚʠʤʳ c ʚʝʣʠʯʠʥʦʡ -10,9±0,1 

ʢʢʘʣ/ʤʦʣʴ, ʠʟʤʝʨʝʥʥʦʡ ʤʝʪʦʜʦʤ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʪʠʪʨʘʮʠʦʥʥʦʡ ʢʘʣʦʨʠʤʝʪʨʠʠ ʜʣʷ 

ʧʝʧʪʠʜʘ MPER ʙʝʣʢʘ gp41 ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʄʂɸ 10ɽ8. ɹʦʣʝʝ ʪʦʛʦ,  ʨʘʩʯʝʪʥʳʝ 

ʟʥʘʯʝʥʠʷ ʵʥʪʘʣʴʧʠʠ ʩʚʷʟʳʚʘʥʠʷ ʜʣʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 10ɽ8-ʤʠʤʝʪʠʢʦʚ  ʧʨʠʥʠʤʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʥʠʟʢʠʝ  ʟʥʘʯʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʚʝʣʠʯʠʥʦʡ ʜʣʷ Fab-ʬʨʘʛʤʝʥʪʘ 10ɽ8, ʨʘʚʥʦʡ -9,6±0,1 ʢʢʘʣ/ʤʦʣʴ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʥʘʣʠʯʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʥʝʢʦʚʘʣʝʥʪʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ 

ʘʥʘʣʠʟʠʨʫʝʤʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʠ ʘʥʪʠʪʝʣʦʤ.     

ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʡʜʝʥʥʳʝ ʚ ʙʘʟʝ ʜʘʥʥʳʭ MMsINC 

ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʣʠʟʢʠʤ ʩ ʄʂɸ 10ɽ8 ʤʝʭʘʥʠʟʤʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʫʯʘʩʪʢʦʤ MPER ɺʀʏ-1, ʦʩʥʦʚʫ ʢʦʪʦʨʦʛʦ ʬʦʨʤʠʨʫʶʪ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ p-p ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʚʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʳ ʢʦʥʪʘʢʪʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ 

ʙʣʦʢʘʜʝ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʦʩʪʘʪʢʦʚ ʙʝʣʢʘ gp41, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʩʣʠʷʥʠʝ ʤʝʤʙʨʘʥ 

ʚʠʨʫʩʘ ʠ ʢʣʝʪʢʠ-ʤʠʰʝʥʠ. 

ɺ ʰʝʩʪʦʡ ʛʣʘʚʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʠʨʪʫʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ   

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʦʚ ʧʝʨʚʠʯʥʦʛʦ ʨʝʮʝʧʪʦʨʘ CD4 ʢʣʝʪʢʠ-ʤʠʰʝʥʠ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʧʷʪʴ ʩʦʝʜʠʥʝʥʠʡ-ʣʠʜʝʨʦʚ (ʨʠʩʫʥʦʢ 6), 

ʧʨʦʷʚʣʷʶʱʠʭ ʚʳʩʦʢʦʝ ʩʨʦʜʩʪʚʦ ʢ CD4-ʩʚʷʟʳʚʘʶʱʝʤʫ ʫʯʘʩʪʢʫ ʙʝʣʢʘ gp120 ɺʀʏ-

1. ɸʥʘʣʠʟ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʨʝʘʣʠʟʫʶʱʠʭʩʷ ʚ ʩʪʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʷʭ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘʡʜʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʙʝʣʢʦʤ gp120, 

ʧʦʢʘʟʳʚʘʝʪ (ʨʠʩʫʥʦʢ 7), ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʠʭ ʩʪʘʙʠʣʠʟʘʮʠʶ ʚʥʦʩʷʪ 

ʚʦʜʦʨʦʜʥʳʝ ʩʚʷʟʠ ʩ ʫʯʘʩʪʠʝʤ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʦʩʪʘʪʢʦʚ gp120, ʢʨʠʪʠʯʝʩʢʠʭ ʜʣʷ  

ʝʛʦ ʩʚʷʟʳʚʘʥʠʷ ʩ ʧʝʨʚʠʯʥʳʤ ʨʝʮʝʧʪʦʨʦʤ  CD4.  ʊʘʢ, ʩʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʤ 

ʨʘʩʯʝʪʘʤ, ʚʩʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʩʦʝʜʠʥʝʥʠʷ ʦʙʨʘʟʫʶʪ ʚʦʜʦʨʦʜʥʳʝ ʩʚʷʟʠ ʩ Asp-368 

ʙʝʣʢʘ gp120 ï ʦʩʪʘʪʢʦʤ, ʢʦʪʦʨʳʡ, ʫʯʘʩʪʚʫʷ ʚ ʜʦʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʩ Arg-59 ʤʦʣʝʢʫʣʳ CD4, ʜʦʤʠʥʠʨʫʝʪ ʚ ʩʚʷʟʳʚʘʥʠʠ ɺʀʏ-1 ʩ 

ʢʣʝʪʢʦʡ-ʤʠʰʝʥʴʶ. ʉʨʝʜʠ ʘʤʠʥʦʢʠʩʣʦʪ ʙʝʣʢʘ gp120, ʬʦʨʤʠʨʫʶʱʠʭ ʚʦʜʦʨʦʜʥʳʝ 

ʩʚʷʟʠ ʩ ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʘʤʠ CD4, ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ Asn-425 (ʩʦʝʜʠʥʝʥʠʷ 

MMs03927209, MMs01102125, MMs00029542), Met-426 (MMs03927209, 

MMs01102125, MMs01087500, MMs01087509), Gly-473 (MMs00029542, 

MMs01087500) ʠ Trp-427 (MMs01102125), ʠʩʧʦʣʴʟʫʝʤʳʝ ʚʠʨʫʩʦʤ ʜʣʷ  

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʩʪʘʪʢʦʤ Phe-43 ʢʣʝʪʦʯʥʦʛʦ ʨʝʮʝʧʪʦʨʘ CD4. 



17 

 

 

 

ʈʠʩʫʥʦʢ 6. - ɼʚʫʤʝʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ï ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʦʚ ʢʣʝʪʦʯʥʦʛʦ ʨʝʮʝʧʪʦʨʘ CD4  

ʅʘʨʷʜʫ ʩ ʚʦʜʦʨʦʜʥʳʤʠ ʩʚʷʟʷʤʠ, ʚ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʘʥʘʣʠʟʠʨʫʝʤʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʩ ʙʝʣʢʦʤ gp120 ʨʝʘʣʠʟʫʶʪʩʷ ʚʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʚ 

ʢʦʪʦʨʳʝ ʚʦʚʣʝʯʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʚʘʞʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ CD4-ʩʚʷʟʳʚʘʶʱʝʛʦ 

ʫʯʘʩʪʢʘ ʛʣʠʢʦʧʨʦʪʝʠʥʘ (ʨʠʩʫʥʦʢ 7). ɺ ʯʘʩʪʥʦʩʪʠ, ʚʦ ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʩʣʫʯʘʷʭ ʦʙʨʘʟʦʚʘʥʠʝ ʚʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʳʭ ʢʦʥʪʘʢʪʦʚ  ʤʝʞʜʫ ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʘʤʠ ʠ 

ʙʝʣʢʦʤ gp120 ʧʨʠʚʦʜʠʪ ʢ ʙʣʦʢʘʜʝ ʦʩʪʘʪʢʦʚ Glu-370 ʠ Ile-371, ʢʦʪʦʨʳʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ Phe-43 ʤʦʣʝʢʫʣʳ CD4.  
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ʇʦʢʘʟʘʥ ʬʨʘʛʤʝʥʪ ʙʝʣʢʘ gp120, ʬʦʨʤʠʨʫʶʱʠʡ ʫʯʘʩʪʦʢ ʩʚʷʟʳʚʘʥʠʷ ʜʣʷ 

ʧʝʧʪʠʜʦʤʠʤʝʪʠʢʦʚ CD4. ʆʪʤʝʯʝʥʳ ʘʤʠʥʦʢʠʩʣʦʪʥʳʝ ʦʩʪʘʪʢʠ ʛʣʠʢʦʧʨʦʪʝʠʥʘ, 

ʦʙʨʘʟʫʶʱʠʝ ʚʦʜʦʨʦʜʥʳʝ ʩʚʷʟʠ ʠ ʚʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʳ ʢʦʥʪʘʢʪʳ ʩ ʵʪʠʤʠ 

ʩʦʝʜʠʥʝʥʠʷʤʠ  

ʈʠʩʫʥʦʢ 7 - ʉʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʣʝʢʩʳ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ MMs03927209 (ʘ), 

MMs01102125 (ʙ), MMs00029542 (ʚ), MMs01087500 (ʛ) ʠ MMs01087509 (ʜ)  

ʩ ʙʝʣʢʦʤ  gp120 ɺʀʏ-1  

 

 


