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ɸʨʪʝʤʦʚ ɻʣʝʙ ʅʠʢʦʣʘʝʚʠʯ 
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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʍʨʦʤʦʩʦʤʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʥʚʝʨʩʠʠ, ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʵʚʦʣʶʮʠʠ ʦʨʛʘʥʠʟʤʦʚ, ʫʯʘʩʪʚʫʷ ʚ ʧʨʦʮʝʩʩʘʭ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʘʜʘʧʪʘʮʠʡ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʧʫʣʷʮʠʡ [1, 2]. ʀʥʚʝʨʩʠʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʭʨʦʤʦʩʦʤʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʦʨʦʪʘ ʫʯʘʩʪʢʘ ʭʨʦʤʦʩʦʤʳ ʥʘ 180Á, ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʨʝʜʠ 

ʨʘʟʣʠʯʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʜʚʫʢʨʳʣʳʭ ʥʘʩʝʢʦʤʳʭ [2, 3, 4]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʪʘʢʠʝ ʧʝʨʝʩʪʨʦʡʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʦʚ, ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ 

ʨʝʢʦʤʙʠʥʘʮʠʠ: ʧʦʜʘʚʣʝʥʠʝ ʢʨʦʩʩʠʥʛʦʚʝʨʘ ʚ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʢʦʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʘʣʣʝʣʝʡ, ʥʘʩʣʝʜʫʝʤʳʭ 

ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ. ʕʪʦ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

çʩʫʧʝʨʛʝʥʦʚè, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ ʠ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʘʜʘʧʪʠʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ. 

ʀʥʚʝʨʩʠʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʫ ʜʚʫʢʨʳʣʳʭ ʥʘʩʝʢʦʤʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʫ 

ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ ʨʦʜʘ Anopheles, ʷʚʣʷʶʱʠʭʩʷ ʧʝʨʝʥʦʩʯʠʢʘʤʠ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʤʘʣʷʨʠʠ, ʢʦʪʦʨʘʷ ʝʞʝʛʦʜʥʦ ʫʥʦʩʠʪ ʙʦʣʴʰʝ ʧʦʣʫʤʠʣʣʠʦʥʘ ʞʠʟʥʝʡ [5], ʘ ʪʘʢʞʝ 

ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʣʦʚʝʢʘ, ʥʘʧʨʠʤʝʨ, ʜʠʨʦʬʠʣʷʨʠʦʟʘ, ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʛʦ ʚ 

ʈʦʩʩʠʠ [6, 7]. ɼʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʛʦ ʨʦʜʘ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʥʚʝʨʩʠʦʥʥʳʡ 

ʧʦʣʠʤʦʨʬʠʟʤ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʚʳʙʦʨ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʧʦʚʝʜʝʥʠʝ, ʧʨʝʜʧʦʯʪʝʥʠʝ ʭʦʟʷʠʥʘ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʠʥʩʝʢʪʠʮʠʜʘʤ [1, 8, 9, 10]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʭʨʦʤʦʩʦʤʥʳʭ 

ʧʝʨʝʩʪʨʦʝʢ ʫ Anopheles ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʤʝʭʘʥʠʟʤʦʚ ʵʚʦʣʶʮʠʠ ʛʝʥʦʤʦʚ, ʥʦ ʠ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʢʦʥʪʝʢʩʪʝ 

ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʢʦʥʪʨʦʣʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʝʨʝʥʦʩʯʠʢʦʚ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʚʝʨʩʠʡ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʪʴʩʷ 

ʤʝʞʜʫ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ ʚʥʫʪʨʠ ʨʦʜʘ Anopheles. ʊʘʢ, ʜʣʷ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʘʬʨʠʢʘʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ Gambiae ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ 
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ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʦʣʠʤʦʨʬʥʳʭ ʠʥʚʝʨʩʠʡ ʚ ʘʫʪʦʩʦʤʘʭ, ʪʦʛʜʘ ʢʘʢ ʚ ʍ-ʭʨʦʤʦʩʦʤʝ 

ʪʘʢʠʝ ʧʝʨʝʩʪʨʦʡʢʠ ʥʝ ʚʳʷʚʣʝʥʳ [11]. ʅʘʧʨʦʪʠʚ, ʫ ʚʠʜʦʚ ʝʚʨʘʟʠʡʩʢʦʡ ʧʦʜʛʨʫʧʧʳ 

Maculipennis ʭʨʦʤʦʩʦʤʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʟʘʪʨʘʛʠʚʘʶʪ ʠʤʝʥʥʦ ʍ-ʭʨʦʤʦʩʦʤʫ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʯʝʪʳʨʸʭ ʠʟ ʦʜʠʥʥʘʜʮʘʪʠ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʚʠʜʦʚ ʧʦʜʛʨʫʧʧʳ 

(Anopheles beklemishevi Stegnii & Kabanova, 1976, An. sacharovi Favre, 1903, 

An. messeae Falleroni, 1926 ʠ An. daciae Linton, Nicolescu & Harbach, 2004) ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʚʠʜʦʩʧʝʮʠʬʠʯʥʳʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠʥʚʝʨʩʠʡ ʚ ʍ-ʭʨʦʤʦʩʦʤʝ [9, 10, 12, 13]. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʚ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʨʷʜʘ ʚʠʜʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʚʝʨʩʠʦʥʥʳʡ 

ʧʦʣʠʤʦʨʬʠʟʤ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʦʜʦʣʞʘʶʱʠʝʩʷ ʵʚʦʣʶʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʘʜʘʧʪʠʚʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʵʪʠʭ ʧʝʨʝʩʪʨʦʝʢ [4, 14].  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʥʚʝʨʩʠʠ ʚ ʧʦʜʛʨʫʧʧʝ Maculipennis ʠʟʫʯʝʥʳ ʜʦʩʪʘʪʦʯʥʦ 

ʧʦʜʨʦʙʥʦ ʥʘ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʜʘʥʥʳʝ ʦ ʤʦʣʝʢʫʣʷʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʦʯʝʢ 

ʨʘʟʨʳʚʦʚ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʚ ʍ-ʭʨʦʤʦʩʦʤʝ, ʦʩʪʘʶʪʩʷ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʤʦʣʦʜʦʡ ʵʚʦʣʶʮʠʦʥʥʦʡ ʚʝʪʚʠ Anopheles messeae 

s.l., ʚʢʣʶʯʘʶʱʝʡ ʜʚʘ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʚʠʜʘ ð An. messeae ʠ An. daciae, 

ʣʦʢʘʣʠʟʘʮʠʷ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠʥʚʝʨʩʠʡ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ 

ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ. ʂʨʠʧʪʠʯʝʩʢʠʡ ʚʠʜ Anopheles daciae ʙʳʣ ʦʪʜʝʣʝʥ ʦʪ An. messeae 

ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʘ ʜʘʥʥʳʭ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ [15, 

16], ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʦʚ [17, 18, 19]. An. daciae ʦʙʣʘʜʘʝʪ ʩʭʦʞʠʤ 

ʠʥʚʝʨʩʠʦʥʥʳʤ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʩ An. messeae ʧʦ ʘʫʪʦʩʦʤʘʤ, ʦʜʥʘʢʦ ʧʦ ʍ-

ʭʨʦʤʦʩʦʤʝ ʚ ʝʛʦ ʧʦʧʫʣʷʮʠʷʭ ʯʘʩʪʦ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʧʦʣʠʤʦʨʬʥʘʷ ʠʥʚʝʨʩʠʷ X0 (2A-

5B), ʪʦʛʜʘ ʢʘʢ ʫ ɸn. messeae ʚʩʪʨʝʯʘʝʪʩʷ ʜʨʫʛʘʷ ʧʦʣʠʤʦʨʬʥʘʷ ʠʥʚʝʨʩʠʷ ï X2 (1B/C-

4B). ʇʨʠʯʠʥʦʡ ʩʣʘʙʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʍ-ʭʨʦʤʦʩʦʤʳ ʚ ʧʦʜʛʨʫʧʧʝ Maculipennis 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʙʫʜʫʯʠ ʩʘʤʦʡ ʢʦʨʦʪʢʦʡ ʭʨʦʤʦʩʦʤʦʡ ʥʘʙʦʨʘ ʦʥʘ ʥʝ ʩʦʜʝʨʞʠʪ 

ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʠʩʢʦʚ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʝʨʝʩʪʨʦʝʢ ʧʫʪʸʤ ʧʨʦʩʪʦʛʦ 

ʩʨʘʚʥʝʥʠʷ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʢʘʨʪ ʧʦʣʠʪʝʥʥʳʭ ʭʨʦʤʦʩʦʤ. ʉʫɦʝʩʪʚʫʶʱʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʫʪʷʭ ʵʚʦʣʶʮʠʠ ʍ-ʭʨʦʤʦʩʦʤʳ ʚ ʧʦʜʛʨʫʧʧʝ Maculipennis ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʩʥʦʚʘʥʳ ʥʘ ʩʨʘʚʥʝʥʠʠ ʧʦʨʷʜʢʘ ʜʠʩʢʦʚ ʧʦʣʠʪʝʥʥʳʭ 

ʭʨʦʤʦʩʦʤ [13]. ʆʜʥʘʢʦ ʪʘʢʠʝ ʧʦʜʭʦʜʳ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʫʶ ʨʘʟʨʝʰʘʶʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʜʥʦʟʥʘʯʥʦ ʫʩʪʘʥʦʚʠʪʴ ʣʦʢʘʣʠʟʘʮʠʶ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ 
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ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʵʚʦʣʶʮʠʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʕʪʦ ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠ ̫ʭʨʦʤʦʩʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʫ ʧʷʪʠ ʚʠʜʦʚ ʩ 

ʧʦʤʦʱʴʶ FISH 17 ɼʅʂ ʤʘʨʢʝʨʦʚ, ʛʜʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʥʝʝ ʧʨʝʜʣʦʞʝʥʥʘʷ 

ʩʭʝʤʘ ʧʝʨʝʩʪʨʦʝʢ ʚ ʍ-ʭʨʦʤʦʩʦʤʝ ʷʚʣʷʝʪʩʷ ʥʝʚʝʨʥʦʡ [12, 13]. ʅʝʩʤʦʪʨʷ ʥʘ ʩʭʦʜʩʪʚʦ 

ʚ ʧʦʨʷʜʢʝ 14 ɼʅʂ-ʤʘʨʢʝʨʦʚ ʫ ʚʠʜʦʚ An. atroparvus van Thiel, 1927, An. maculipennis 

Meigen, 1818 ʠ An. messeae, ʧʦʨʷʜʦʢ ʪʨʭy ʤʘʨʢʝʨʦʚ ʚ ʍ-ʭʨʦʤʦʩʦʤʝ An. messeae ʥʝ 

ʩʦʚʧʘʣ ʩ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤ ʝʤʫ An. maculipennis [12], ʯʪʦ ʤʦʛʣʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ 

ʚ ʧʦʣʴʟʫ ʧʦʷʚʣʝʥʠʷ ʭʨʦʤʦʩʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʚ ʣʠʥʠʠ An. messeae ʠ, ʚʦʟʤʦʞʥʦ, 

ʢʨʠʧʪʠʯʝʩʢʦʛʦ ʚʠʜʘ An. daciae. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʭʨʦʤʦʩʦʤʥʦʡ 

ʵʚʦʣʶʮʠʠ ʪʨʝʙʫʝʪ ʧʨʠʚʣʝʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʩʦʯʝʪʘʶʱʠʭ 

ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜʳ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʘʥʘʣʠʟ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ 

ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʧʦʣʠʤʦʨʬʥʳʭ ʠʥʚʝʨʩʠʡ X0 An. daciae ʠ X2 An. messeae, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʍ-ʭʨʦʤʦʩʦʤʝ [13, 20]. ʀʭ ʧʦʣʦʞʝʥʠʝ ʚ ʦʙʱʝʡ ʩʭʝʤʝ ʭʨʦʤʦʩʦʤʥʦʡ 

ʵʚʦʣʶʮʠʠ ʧʦʜʛʨʫʧʧʳ ʦʩʪʘʸʪʩʷ ʥʝʷʩʥʳʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʝʠʟʚʝʩʪʥʦ, ʷʚʣʷʶʪʩʷ ʣʠ ʵʪʠ 

ʠʥʚʝʨʩʠʠ ʥʝʟʘʚʠʩʠʤʳʤʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ ʠʣʠ ʩʚʷʟʘʥʳ ʩ ʨʘʥʝʝ ʚʦʟʥʠʢʰʠʤʠ 

ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʠʥʚʝʨʩʠʷʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʭʨʦʤʦʩʦʤʥʦʡ ʵʚʦʣʶʮʠʠ X-ʭʨʦʤʦʩʦʤʳ ʫ 

An. messeae ʠ An. daciae ʧʦʟʚʦʣʠʪ ʟʘʚʝʨʰʠʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʦʙʱʝʡ ʢʘʨʪʠʥʳ 

ʵʚʦʣʶʮʠʠ ʧʦʣʦʚʦʡ ʭʨʦʤʦʩʦʤʳ ʚ ʧʦʜʛʨʫʧʧʝ, ʧʨʦʜʚʠʥʫʪʴʩʷ ʚ ʧʦʥʠʤʘʥʠʠ ʧʨʠʯʠʥ 

ʵʚʦʣʶʮʠʦʥʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʍ-ʭʨʦʤʦʩʦʤʳ ʚ ʧʦʜʛʨʫʧʧʝ Maculipennis, ʦʧʨʝʜʝʣʠʪʴ 

ʝʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʘʜʘʧʪʠʚʥʦʛʦ ʠʥʚʝʨʩʠʦʥʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ An. messeae ʠ 

An. daciae, ʘ ʪʘʢʞʝ ʚ ʵʚʦʣʶʮʠʠ ʧʦʜʛʨʫʧʧʳ. 

 

ʎʝʣʴʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʢʘʨʪʠʨʦʚʘʥʠʝ ʨʘʡʦʥʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ ʪʦʯʢʠ ʨʘʟʨʳʚʘ, ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠ ʧʦʣʠʤʦʨʬʥʳʭ ʠʥʚʝʨʩʠʡ ʍ-

ʭʨʦʤʦʩʦʤʳ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʭʨʦʤʦʩʦʤʥʦʡ ʵʚʦʣʶʮʠʠ ʤʘʣʷʨʠʡʥʦʛʦ ʢʦʤʘʨʘ 

Anopheles messeae.  
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ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʇʨʦʚʝʩʪʠ ʢʘʨʪʠʨʦʚʘʥʠʝ ʥʘ ʩʙʦʨʢʝ ʛʝʥʦʤʘ An. atroparvus ʨʘʡʦʥʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʪʦʯʢʠ ʨʘʟʨʳʚʦʚ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʠ ʧʦʣʠʤʦʨʬʥʳʭ ʠʥʚʝʨʩʠʡ ʚ ʍ-

ʭʨʦʤʦʩʦʤʝ An. messeae ʩ ʧʦʤʦʱʴʶ ʬʣʶʦʨʝʩʮʝʥʪʥʦʡ in situ ʛʠʙʨʠʜʠʟʘʮʠʠ 

(FISH). 

2. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʘʡʦʥʦʚ ʨʝʬʝʨʝʥʝʩʥʦʡ 

ʩʙʦʨʢʠ ʛʝʥʦʤʘ An. atroparvus, ʛʦʤʝʦʣʦʛʠʯʥʳʭ ʦʢʨʝʩʪʥʦʩʪʷʤ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠ ʧʦʣʠʤʦʨʬʥʳʭ ʠʥʚʝʨʩʠʡ An. messeae ʤʝʪʦʜʘʤʠ 

ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ. 

3. ʈʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʵʚʦʣʶʮʠʶ ʍ-ʭʨʦʤʦʩʦʤʳ ʚ ʬʠʣʦʛʝʥʪʠʯʝʩʢʦʡ ʚʝʪʚʠ 

An. messeae s.l. ʤʝʪʦʜʘʤʠ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ɺʧʝʨʚʳʝ ʦʧʠʩʘʥʳ ʠ ʢʘʨʪʠʨʦʚʘʥʳ c ʪʦʯʥʦʩʪʴʶ ʜʦ 7,4 

ʪʳʩʷʯ ʧʘʨ ʥʫʢʣʝʦʪʠʜʦʚ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʭʨʦʤʦʩʦʤʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ X-ʭʨʦʤʦʩʦʤʳ 

An. messeae ʠ An. daciae, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʜʦʧʦʣʥʠʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʭʨʦʤʦʩʦʤʥʦʡ 

ʵʚʦʣʶʮʠʠ ʚ ʧʦʜʛʨʫʧʧʝ Maculipennis. ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʦ ʛʝʥʦʤʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʥʘ 

ʨʝʬʝʨʝʥʩʥʦʡ ʩʙʦʨʢʝ An. atroparvus ʨʘʡʦʥʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʪʦʯʢʠ ʨʘʟʨʳʚʦʚ, ʨʘʥʝʝ 

ʦʧʠʩʘʥʥʳʭ ʧʦʣʠʤʦʨʬʥʳʭ ʠʥʚʝʨʩʠʡ X1 ʠ X2 An. messeae ʠ An. daciae. ɺʧʝʨʚʳʝ 

ʧʨʦʚʝʜʝʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʭʨʦʤʦʩʦʤʥʦʡ ʵʚʦʣʶʮʠʠ ʍ-ʭʨʦʤʦʩʦʤʳ An. messeae ʠ 

An. daciae. ʈʘʟʨʘʙʦʪʘʥ ʠ ʚʧʝʨʚʳʝ ʧʨʠʤʝʥʸʥ ʤʝʪʦʜ ʠʪʝʨʘʪʠʚʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ 

ʨʘʡʦʥʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʪʦʯʢʠ ʨʘʟʨʳʚʘ, ʩ ʧʦʤʦʱʴʶ FISH. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ 

ʠʟʫʯʘʪʴ ʭʨʦʤʦʩʦʤʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʚ ʦʪʩʫʪʩʪʚʠʠ ʛʝʥʦʤʥʳʭ ʩʙʦʨʦʢ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʠʜʦʚ. ʉʦʟʜʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʩʪʨʫʤʝʥʪ GIC (ʨʝʛ. ˉ 2024689915), ʧʦʟʚʦʣʷʶʱʠʡ 

ʧʨʦʚʦʜʠʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʦʯʝʨʝʜʥʦʩʪʠ ʩʦʙʳʪʠʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʭʨʦʤʦʩʦʤʥʳʭ 

ʧʝʨʝʩʪʨʦʝʢ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʚ 

ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʳ ʚʥʦʩʷʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʧʦʥʠʤʘʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ ʫ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʡʦʥʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʪʦʯʢʠ 

ʨʘʟʨʳʚʦʚ ʠʥʚʝʨʩʠʡ, ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʰʘʛʦʤ ʢ ʠʭ ʪʦʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʚ ʛʝʥʦʤʥʳʭ 

ʩʙʦʨʢʘʭ An. messeae ʠ An. daciae, ʢʦʛʜʘ ʦʥʠ ʙʫʜʫʪ ʧʦʣʫʯʝʥʳ. ʄʝʪʦʜ ʠʪʝʨʘʪʠʚʥʦʛʦ 

ʢʘʨʪʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʣʦʞʝʥ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʣʷ ʢʘʨʪʠʨʦʚʘʥʠʷ 
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ʭʨʦʤʦʩʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʫ ʜʨʫʛʠʭ ʥʝʤʦʜʝʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʇʨʦʛʨʘʤʤʘ GIC 

ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʭʨʦʤʦʩʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʚ ʜʨʫʛʠʭ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ 

ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʧʦʜʭʦʜʦʚ (ʚʳʜʝʣʝʥʠʝ ɼʅʂ, ʇʎʈ ʠ ʛʝʣʴ-ʵʣʝʢʪʨʦʬʦʨʝʟ), ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ 

(ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʩʫʭʦ-ʚʦʟʜʫʰʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʢʘʨʠʦʪʠʧʠʨʦʚʘʥʠʝ ʤʘʣʷʨʠʡʥʳʭ 

ʢʦʤʘʨʦʚ, ʬʠʟʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ), ʤʦʣʝʢʫʣʷʨʥʦ-

ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ (ʨʘʟʨʘʙʦʪʢʘ ʧʨʘʡʤʝʨʦʚ, ʬʣʫʦʨʝʩʮʝʥʪʥʘʷ in situ ʛʠʙʨʠʜʠʟʘʮʠʷ) 

ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ (ʘʥʥʦʪʘʮʠʷ ʤʦʙʠʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, 

ʛʝʥʦʤʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʭʨʦʤʦʩʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ, ʠʪʝʨʘʪʠʚʥʦʝ 

ʢʘʨʪʠʨʦʚʘʥʠʝ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠʥʚʝʨʩʠʡ ʩ ʧʦʤʦʱʴʶ GIC, ʘʥʘʣʠʟ ʛʝʥʥʦʡ ʦʥʪʦʣʦʛʠʠ). 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ʇʦʷʚʣʝʥʠʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʚʝʪʚʠ An. messeae s.l. ʧʦʜʛʨʫʧʧʳ Maculipennis 

ʩʚʷʟʘʥʦ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʠʥʚʝʨʩʠʡ ʚ ʍ-ʭʨʦʤʦʩʦʤʝ. 

2. ʈʘʡʦʥʳ ʍ-ʭʨʦʤʦʩʦʤʳ, ʩʦʜʝʨʞʘʱʠʝ ʪʦʯʢʠ ʨʘʟʨʳʚʦʚ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠʥʚʝʨʩʠʡ 

ʫ An. messeae, ʦʙʦʛʘʱʝʥʳ ɼʅʂ-ʪʨʘʥʩʧʦʟʦʥʘʤʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʦʨʷʯʠʝ 

ʪʦʯʢʠ ʨʘʟʨʳʚʦʚ ʫ ʜʨʫʛʠʭ ʚʠʜʦʚ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ. 

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʅʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʦʧʠʩʳʚʘʝʤʳʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʯʘʩʪʠʯʥʦ ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 10 ʢʦʥʬʝʨʝʥʮʠʷʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠ ʚʩʝʨʦʩʩʠʡʩʢʦʛʦ ʫʨʦʚʥʷ, 

ʨʝʟʫʣʴʪʘʪʳ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʪʨʝʭ ʩʪʘʪʴʷʭ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ (ʚ 

ʪ.ʯ. Q1-Q2). ʇʦʣʫʯʝʥʦ 1 ʘʚʪʦʨʩʢʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ. 

ʊʝʟʠʩʳ ʢʦʥʬʝʨʝʥʮʠʡ 

1. ʉʦʙʦʣʝʚʘ ɽ. ʉ. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠ ʧʦʣʠʤʦʨʬʥʳʭ ʠʥʚʝʨʩʠʡ ʚ ʍ ʭʨʦʤʦʩʦʤʝ ʤʘʣʷʨʠʡʥʦʛʦ ʢʦʤʘʨʘ 

Anopheles messeae / ɽ. ʉ. ʉʦʙʦʣʝʚʘ // ʅʘʫʢʘ ʙʫʜʫʱʝʛʦ ï ʥʘʫʢʘ ʤʦʣʦʜʳʭ : ʩʙʦʨʥʠʢ 

ʪʝʟʠʩʦʚ IX  ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʤʦʣʦʜʝʞʥʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʨʫʤʘ. ʉʘʤʘʨʘ, 29 ʦʢʪʷʙʨʷ ï 

01 ʥʦʷʙʨʷ 2024 ʛ. ï ʄʦʩʢʚʘ, 2024. ï ʉ. 200. ï 0.08 ʘ.ʣ. 
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2. ʉʦʙʦʣʝʚʘ ɽ. ʉ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʠʥʚʝʨʩʠʡ ʚ ʍ ʭʨʦʤʦʩʦʤʝ 

Anopheles messeae Fall. / ɽ. ʉ. ʉʦʙʦʣʝʚʘ, ʂ. ʄ. ʂʠʨʠʣʝʥʢʦ, ɻ. ʅ. ɸʨʪʝʤʦʚ // 

ʅʘʫʯʥʳʝ ʯʪʝʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ 60-ʣʝʪʠʶ ʢʘʬʝʜʨʳ ʛʝʥʝʪʠʢʠ ʠ ʢʣʝʪʦʯʥʦʡ ʙʠʦʣʦʛʠʠ 

ʊʦʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ : ʤʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ. ʊʦʤʩʢ, 23ï26 ʩʝʥʪʷʙʨʷ 2024 ʛ. ï ʊʦʤʩʢ, 2024. ï ʉ. 37ï38. ï 0.1 / 0.03 

ʘ.ʣ. 

3. ʉʦʙʦʣʝʚʘ ɽ. ʉ. ɸʥʘʣʠʟ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʭ ʩʠʥʪʝʥʥʳʭ ʙʣʦʢʦʚʚ ʍ 

ʭʨʦʤʦʩʦʤʝ ʤʘʣʷʨʠʡʥʦʛʦ ʢʦʤʘʨʘ Anopheles messeae / ɽ. ʉ. ʉʦʙʦʣʝʚʘ, ʀ. ɺ. ʐʘʨʘʭʦʚ, 

ɻ. ʅ. ɸʨʪʝʤʦʚ // VIII ʉʲʝʟʜ ɺʘʚʠʣʦʚʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʛʝʥʝʪʠʢʦʚ ʠ ʩʝʣʝʢʮʠʦʥʝʨʦʚ, 

ʧʦʩʚʷʱʝʥʥʳʡ 300-ʣʝʪʠʶ ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʢʠ ʠ ʚʳʩʰʝʡ ʰʢʦʣʳ : ʩʙʦʨʥʠʢ ʪʝʟʠʩʦʚ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʦʥʛʨʝʩʩʘ. ʉʘʨʘʪʦʚ, 14ï19 ʠʶʥʷ 2024 ʛ. ï ʉʇʙ., 2024. ï ʉ. 558. ï 

0.1 / 0.03 ʘ.ʣ.  

4. ʉʦʙʦʣʝʚʘ ɽ. ʉ. ʂʘʨʪʠʨʦʚʘʥʠʝ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠ 

ʧʦʣʠʤʦʨʬʥʳʭ ʠʥʚʝʨʩʠʡ ʚ ʭʨʦʤʦʩʦʤʝ ʍ ʫ ʤʘʣʷʨʠʡʥʦʛʦ ʢʦʤʘʨʘ Anopheles messeae / 

ɽ. ʉ. ʉʦʙʦʣʝʚʘ, ɻ. ʅ. ɸʨʪʝʤʦʚ, ʀ. ɺ. ʐʘʨʘʭʦʚ // ʍʨʦʤʦʩʦʤʘ ï 2023 : ʤʘʪʝʨʠʘʣʳ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʅʦʚʦʩʠʙʠʨʩʢ, 05ï10 ʩʝʥʪʷʙʨʷ 2023 ʛ. ï 

ʅʦʚʦʩʠʙʠʨʩʢ, 2023. ï ʉ. 182ï183. ï 0.12 / 0.04 ʘ.ʣ. 

5. ʉʦʙʦʣʝʚʘ ɽ. ʉ. ʀʪʝʨʘʪʠʚʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ï ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʛʝʥʦʤʥʦʤʫ 

ʢʘʨʪʠʨʦʚʘʥʠʶ ʪʦʯʝʢ ʨʘʟʨʳʚʘ ʠʥʚʝʨʩʠʡ ʥʘ ʧʨʠʤʝʨʝ ʭʨʦʤʦʩʦʤ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ 

ʨʦʜʘ Anopheles ʧʦʜʛʨʫʧʧʳ Maculipennis / ɽ. ʉ. ʉʦʙʦʣʝʚʘ, ɻ. ʅ. ɸʨʪʝʤʦʚ // 

ʍʨʦʤʦʩʦʤʘ ï 2023 : ʤʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʅʦʚʦʩʠʙʠʨʩʢ, 05ï10 

ʩʝʥʪʷʙʨʷ 2023 ʛ. ï ʅʦʚʦʩʠʙʠʨʩʢ, 2023. ï ʉ. 184ï185. ï 0.12 / 0.06 ʘ.ʣ.  

6. ʉʦʙʦʣʝʚʘ ɽ. ʉ. ɻʝʥʦʤʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʪʦʯʢʠ ʨʘʟʨʳʚʘ ʬʠʢʩʠʨʦʚʘʥʥʦʡ 

ʠʥʚʝʨʩʠʠ ʚ ʍ ʭʨʦʤʦʩʦʤʝ Anopheles messeae / ɽ. ʉ. ʉʦʙʦʣʝʚʘ // ʄʅʉʂ-2021. 

ɹʠʦʣʦʛʠʷ : ʤʘʪʝʨʠʘʣʳ 59-ʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 

ʅʦʚʦʩʠʙʠʨʩʢ, 12ï23 ʘʧʨʝʣʷ 2021 ʛ. ï ʅʦʚʦʩʠʙʠʨʩʢ, 2021. ï ʉ. 160. ï 0,06 ʘ.ʣ. 

7. ʉʦʙʦʣʝʚʘ ɽ. ʉ. ʀʥʚʝʨʩʠʦʥʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ 

Anopheles beklemishevi Stegnii et Kabanova ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ / ɽ. ʉ. ʉʦʙʦʣʝʚʘ, 

ɺ. ʉ. ʌʸʜʦʨʦʚʘ, ɺ. ɸ. ɹʫʨʣʘʢ, ʄ. ɺ. ʐʘʨʘʭʦʚʘ, ɻ. ʅ. ɸʨʪʝʤʦʚ // ʂʦʥʮʝʧʪʫʘʣʴʥʳʝ ʠ 

ʧʨʠʢʣʘʜʥʳʝ ʘʩʧʝʢʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʟʦʦʣʦʛʠʠ 
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ɸʚʪʦʨʩʢʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ 

11. ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ 

 ̄2024689915 Genome Inversions Calculator / ʉʦʙʦʣʝʚʘ ɽ. ʉ. (RU); 
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ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè (RU). ï ɿʘʷʚʢʘ ˉ 2024688591; ʜʘʪʘ ʧʦʩʪʫʧʣʝʥʠʷ ï 

27.11.2024; ʜʘʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʈʝʝʩʪʨʝ ʧʨʦʛʨʘʤʤ ʜʣʷ ʕɺʄ ï 

11.12.2024; ɹʶʣ. ˉ 12. 

ʉʪʘʪʴʠ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ 

12. Soboleva E.S. The Species-Specific Inversion Polymorphism of the X 

Chromosome in Anopheles messeae and Anopheles daciae Is Based on the Common 

Ancestral Variant X1 / E.S. Soboleva, M.V. Sharakhova, I.V. Sharakhov, G.N. Artemov 

// Genes.  ï 2026. ï Vol. 17, is. 1. ï Article number 5. ï 12 p. ï URL: 
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https://www.mdpi.com/2073-4425/17/1/5 (access date: 20.12.2025). ï DOI: 

https://doi.org/10.3390/genes17010005 ï 1.03 / 0.26 ʘ.ʣ. (Web of Science). 

13. Soboleva E. S. Two Nested Inversions in the X Chromosome Differentiate the 

Dominant Malaria Vectors in Europe, Anopheles atroparvus and Anopheles messeae / 

E. S. Soboleva, K. M. Kirilenko, V. S. Fedorova, A. A. Kokhanenko, G. N. Artemov, 

I. V. Sharakhov // Insects. ï 2024. ï Vol. 15, is. 5. ï Article number 312. ï 19 p. ï URL: 

https://www.mdpi.com/2075-4450/15/5/312 (access date: 13.05.2025). ï DOI: 

10.3390/insects15050312. ï 1.48 / 0.24 ʘ.ʣ. (Web of Science). 

14. Soboleva E. S. Physical Mapping of Two Nested Fixed Inversions in the 

X Chromosome of the Malaria Mosquito Anopheles messeae / E. S. Soboleva, 

K. M. Kirilenko, V. S. Fedorova, A. A. Kokhanenko, G. N. Artemov, I. V. Sharakhov // 

Comparative Genomics : Proceedings of the 20th International Conference, RECOMB-

CG 2023. Istanbul, Turkey, April 14ï15, 2023. ï 2023. ï P. 84ï99. ï DOI: 10.1007/978-

3-031-36911-7_6. ï (Lecture Notes in Computer Science. ï Vol. 13883). ï 1.05 / 0.17 

ʘ.ʣ.  

ɺʢʣʘʜ ʘʚʪʦʨʘ. ɸʚʪʦʨʦʤ ʨʘʙʦʪʳ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʠʪʝʨʘʪʠʚʥʦʛʦ 

ʢʘʨʪʠʨʦʚʘʥʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ɼʅʂ-ʧʨʦʙ 

ʠ FISH, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʦ ʢʘʨʪʠʨʦʚʘʥʠʝ ʨʘʡʦʥʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʪʦʯʢʠ ʨʘʟʨʳʚʘ 

ʠʥʚʝʨʩʠʡ. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʵʚʦʣʶʮʠʠ ʍ-ʭʨʦʤʦʩʦʤʳ ʙʳʣʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʘ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʘʚʪʦʨʦʤ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʘʡʦʥʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ ʪʦʯʢʠ ʨʘʟʨʳʚʘ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʩʦʜʝʡʩʪʚʠʠ ʂ. ʄ. ʂʠʨʠʣʝʥʢʦ (ʊɻʋ, 

ʛ. ʊʦʤʩʢ).  

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʯʝʪʳʨʝʭ ʛʣʘʚ, 

ʚʳʚʦʜʦʚ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʠ 5 ʧʨʠʣʦʞʝʥʠʡ. ʈʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 146 ʩʪʨʘʥʠʮʘʭ, 

ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʘ 23 ʨʠʩʫʥʢʘʤʠ ʠ ʩʦʜʝʨʞʠʪ 7 ʪʘʙʣʠʮ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʩʚʦʝʤʫ ʥʘʫʯʥʦʤʫ 

ʨʫʢʦʚʦʜʠʪʝʣʶ ʢ.ʙ.ʥ. ɸʨʪʝʤʦʚʫ ɻʣʝʙʫ ʅʠʢʦʣʘʝʚʠʯʫ (ʊɻʋ); ʢʦʣʣʝʛʘʤ ʠʟ ʣʘʙʦʨʘʪʦʨʠʠ 

ʵʚʦʣʶʮʠʦʥʥʦʡ ʮʠʪʦʛʝʥʝʪʠʢʠ ʚ ʣʠʮʝ ʍʘʡʜʘʨʘ ʄʦʭʘʤʝʜʘ ʂʘʜʝʨʘ, ɸʧʘʥʘʩʝʚʠʯʘ 

ʄʘʢʩʠʤʘ ɺʣʘʜʠʤʠʨʦʚʠʯʘ ʠ ʂʠʨʠʣʝʥʢʦ ʂʠʨʠʣʣʫ ʄʠʭʘʡʣʦʚʠʯʫ (ʊɻʋ) ʟʘ ʦʢʘʟʘʥʥʫʶ 
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ʧʦʜʜʝʨʞʢʫ, ʩʦʚʝʪʳ ʠ ʧʣʦʜʦʪʚʦʨʥʳʝ ʜʠʩʢʫʩʩʠʠ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʨʘʙʦʪʳ. ʊʘʢ ʞʝ 

ʘʚʪʦʨ ʦʪʜʝʣʴʥʦ ʙʣʘʛʦʜʘʨʠʪ ʜ.ʙ.ʥ. ʐʘʨʘʭʦʚʘ ʀʛʦʨʷ ɺʘʣʝʥʪʠʥʦʚʠʯʘ 

(ʇʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ɺʠʨʜʞʠʥʠʠ, ʉʐɸ) ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʫʶ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʛʦʪʦʚʠʪʴ ʩʚʦʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʫʶ ʨʘʙʦʪʫ ʚ ʨʘʤʢʘʭ ʝʛʦ ʥʘʫʯʥʦʛʦ 

ʧʨʦʝʢʪʘ (ʈʅʌ ˉ 21-14-00182), ʘ ʪʘʢʞʝ ʟʘ ʮʝʥʥʳʝ ʩʦʚʝʪʳ. ʆʪʜʝʣʴʥʦʝ ʩʧʘʩʠʙʦ 

ʨʝʮʝʥʟʝʥʪʘʤ ʠ ʦʧʧʦʥʝʥʪʘʤ ʟʘ ʮʝʥʥʳʝ ʟʘʤʝʯʘʥʠʷ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ, 

ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʠʝ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʜʘʥʥʦʡ ʨʘʙʦʪʳ.  

ʆʩʦʙʫʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʘʚʪʦʨ ʚʳʨʘʞʘʝʪ ʩʚʦʝʤʫ ʩʫʧʨʫʛʫ ʅʠʢʦʣʘʶ ʠ ʩʚʦʝʡ 

ʩʝʤʴʝ, ʟʘ ʢʦʣʦʩʩʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ ʠ ʚʝʨʫ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʚʘʞʥʳʤ ʨʝʩʫʨʩʦʤ ʚ 

ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʥʘʜ ʜʠʩʩʝʨʪʘʮʠʝʡ. ʀʭ ʫʯʘʩʪʠʝ ʠ ʟʘʙʦʪʘ ʦʢʘʟʘʣʠ ʥʝʦʮʝʥʠʤʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʞʠʟʥʝʥʥʳʭ ʪʨʫʜʥʦʩʪʝʡ. 

ʊʘʢʞʝ ʘʚʪʦʨ ʩʯʠʪʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʦʪʤʝʪʠʪʴ ʚʢʣʘʜ ʩʚʦʝʛʦ ʰʢʦʣʴʥʦʛʦ 

ʧʝʜʘʛʦʛʘ ʧʦ ʙʠʦʣʦʛʠʠ ʉʤʦʣʝʥʮʝʚʘ ɸʣʝʢʩʘʥʜʨʘ ɺʘʩʠʣʴʝʚʠʯʘ (ʄɹʆʋ çɻʠʤʥʘʟʠʷ 

ˉ3è, ʛ. ʈʫʙʮʦʚʩʢ), ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ 

ʠʥʪʝʨʝʩ ʢ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʥʘʫʢʘʤ (ʚ ʯʘʩʪʥʦʩʪʠ, ʢ ʛʝʥʝʪʠʢʝ), ʦʜʥʦʟʥʘʯʥʦ 

ʧʨʝʜʦʧʨʝʜʝʣʠʚʰʠʡ ʚʳʙʦʨ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʥʘʫʯʥʫʶ 

ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʨʝʘʣʠʟʘʮʠʶ.   
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1 ʃʀʊɽʈɸʊʋʈʅʓʁ ʆɹɿʆʈ 

1.1 ʍʨʦʤʦʩʦʤʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ 

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʙʠʦʪʠʯʝʩʢʠʭ ʠʣʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʚ ʛʝʥʦʤʘʭ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʤʫʪʘʮʠʠ, ʚʢʣʶʯʘʶʱʠʝ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʛʝʥʥʳʝ ʠ ʭʨʦʤʦʩʦʤʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ. ɻʝʥʥʳʝ (ʠʣʠ ʪʦʯʢʦʚʳʝ) 

ʤʫʪʘʮʠʠ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʥʫʢʣʝʦʪʠʜʦʚ ʠ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ 

ʨʘʟʣʠʯʥʳʝ ʟʘʤʝʥʳ ʦʜʥʦʛʦ ʥʫʢʣʝʦʪʠʜʘ ʥʘ ʜʨʫʛʦʡ, ʚʩʪʘʚʢʠ ʠʣʠ ʧʦʪʝʨʠ ʥʫʢʣʝʦʪʠʜʦʚ. 

ʍʨʦʤʦʩʦʤʥʳʝ ʤʫʪʘʮʠʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʷʪ ʢ ʩʪʨʫʢʪʫʨʥʳʤ ʠʟʤʝʥʝʥʠʷʤ 

ʮʝʣʳʭ ʭʨʦʤʦʩʦʤ ʠʣʠ ʠʭ ʫʯʘʩʪʢʦʚ. ɻʣʘʚʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ ʤʝʞʜʫ ʛʝʥʥʳʤʠ ʠ 

ʭʨʦʤʦʩʦʤʥʳʤʠ ʤʫʪʘʮʠʷʤʠ ʷʚʣʷʪʁʩʷ ʤʘʩʰʪʘʙ ʩʦʙʳʪʠʷ ʠ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷ. 

ʅʘʧʨʠʤʝʨ, ʟʘʤʝʥʘ ʦʜʥʦʛʦ ʥʫʢʣʝʦʪʠʜʘ ʥʘ ʜʨʫʛʦʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ ʚ 

ʢʦʥʢʨʝʪʥʦʤ ʛʝʥʝ ʠ ʝʛʦ ʬʫʥʢʮʠʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʤʝʥʝʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʙʝʣʢʘ. ʅʘʧʨʦʪʠʚ, ʭʨʦʤʦʩʦʤʥʳʝ ʤʫʪʘʮʠʠ ʤʦʛʫʪ ʟʘʪʨʘʛʠʚʘʪʴ 

ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʛʝʥʦʚ ʠ ʠʤʝʪʴ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʀʟʤʝʥʷʷ ʩʪʨʫʢʪʫʨʫ 

ʭʨʦʤʦʩʦʤ, ʪʘʢʘʷ ʤʫʪʘʮʠʷ ʚʣʠʷʝʪ ʥʘ ʧʨʦʮʝʩʩʳ ʢʨʦʩʩʠʥʛʦʚʝʨʘ ʚʦ ʚʨʝʤʷ ʜʝʣʝʥʠʷ 

ʢʣʝʪʦʢ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʛʝʥʝʪʠʯʝʩʢʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʚ 

ʧʦʪʦʤʩʪʚʝ.  

ʍʨʦʤʦʩʦʤʥʳʝ ʤʫʪʘʮʠʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʜʚʫʭʮʝʧʦʯʝʯʥʳʤʠ ʨʘʟʨʳʚʘʤʠ (ɼʈ) 

ɼʅʂ. ʇʦ ʦʮʝʥʢʘʤ, ʥʘ ʦʜʥʫ ʜʝʣʷʱʫʶʩʷ ʢʣʝʪʢʫ ʧʨʠʭʦʜʠʪʩʷ ʜʝʩʷʪʴ ɼʈ [21]. ʂ 

ʦʩʥʦʚʥʳʤ ʧʨʠʯʠʥʘʤ ɼʈ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʦʚʨʝʞʜʝʥʠʝ ʘʢʪʠʚʥʳʤʠ ʬʦʨʤʘʤʠ 

ʢʠʩʣʦʨʦʜʘ ʚʦ ʚʨʝʤʷ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ, ʠʦʥʠʟʠʨʫʶʱʝʝ ʠʟʣʫʯʝʥʠʝ ʠ 

ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʷʜʝʨʥʳʭ ʬʝʨʤʝʥʪʦʚ [22, 23] ɺʦʟʥʠʢʥʦʚʝʥʠʝ 

ʭʨʦʤʦʩʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʥʝʨʝʜʢʦ ʩʦʧʨʷʞʝʥʦ ʩ ʪʘʢʠʤʠ ʧʦʥʷʪʠʷʤʠ ʢʘʢ 

çʨʝʢʦʤʙʠʥʘʮʠʷè, çʩʠʥʪʝʥʥʳʝ ʙʣʦʢʠè ʠ çʪʦʯʢʠ ʨʘʟʨʳʚʦʚè [24]. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʣʠʯʠʝ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʙʱʝʤ 

ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʚʠʜʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʛʨʫʧʧʠʨʦʚʘʥʥʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʨʘʟʥʳʭ 

ʪʦʯʝʢ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʙʣʠʟʦʩʪʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ çʛʦʨʷʯʠʭ 

ʪʦʯʝʢè ʠ ʙʦʣʴʰʝʡ ʩʢʣʦʥʥʦʩʪʠ ʵʪʠʭ ʨʝʛʠʦʥʦʚ ʢ ʧʝʨʝʩʪʨʦʡʢʘʤ [25, 26, 27].  
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ɹʣʘʛʦʜʘʨʷ ʩʦʟʜʘʥʠʶ ʤʠʢʨʦʩʢʦʧʘ ʫʞʝ ʙʦʣʝʝ ʚʝʢʘ ʫ ʯʝʣʦʚʝʢʘ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʢʨʫʧʥʳʝ ʭʨʦʤʦʩʦʤʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ, ʪʘʢʠʝ ʢʘʢ ʜʝʣʝʮʠʠ, 

ʜʫʧʣʠʢʘʮʠʠ, ʪʨʘʥʩʣʦʢʘʮʠʠ ʠʣʠ ʠʥʚʝʨʩʠʠ. ɼʝʣʝʮʠʝʡ ʥʘʟʳʚʘʶʪ ʧʦʪʝʨʶ ʫʯʘʩʪʢʘ 

ʭʨʦʤʦʩʦʤʳ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʭ ʜʝʣʝʮʠʡ ʫ ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ ʜʝʣʝʮʠʷ 

ʫʯʘʩʪʢʘ ʧʷʪʦʡ ʭʨʦʤʦʩʦʤʳ, ʢʦʪʦʨʫʶ ʦʧʠʩʘʣ ʬʨʘʥʮʫʟʩʢʠʡ ʧʝʜʠʘʪʨ ʃʝʞʸʥ ɾʝʨʦʤ. ɺ 

ʣʠʪʝʨʘʪʫʨʝ ʪʘʢʞʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʜʚʘ ʪʝʨʤʠʥʘ, ʢʦʪʦʨʳʝ ʫʪʦʯʥʷʶʪ ʣʦʢʘʣʠʟʘʮʠʶ 

ʧʦʪʝʨʷʥʥʦʛʦ ʫʯʘʩʪʢʘ ï çʪʝʨʤʠʥʘʣʴʥʘʷ ʜʝʣʝʮʠʷè ʠ çʠʥʪʝʨʢʘʣʷʨʥʘʷ ʜʝʣʝʮʠʷè, 

ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʪʝʨʶ ʢʦʥʮʝʚʦʛʦ ʠ ʩʝʨʝʜʠʥʥʦʛʦ ʫʯʘʩʪʢʘ ʭʨʦʤʦʩʦʤʳ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʩʦʙʠ, ʧʦʪʝʨʷʚʰʠʝ ʤʘʣʳʝ ʫʯʘʩʪʢʠ ʭʨʦʤʦʩʦʤ ʚ ʛʦʤʦʟʠʛʦʪʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʤʦʛʫʪ ʙʳʪʴ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤʠ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʦʩʦʙʠ ʩ ʢʨʫʧʥʳʤʠ 

ʜʝʣʝʮʠʷʤʠ ʚ ʛʝʪʝʨʦʟʠʛʦʪʥʦʤ ʩʦʩʪʦʷʥʠʠ [28]. ɼʫʧʣʠʢʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʨʝʟʫʣʴʪʘʪ ʫʜʚʦʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʫʯʘʩʪʢʘ ʭʨʦʤʦʩʦʤʳ. ʆʥʠ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʢʘʢ 

ʚʥʫʪʨʠ ʦʜʥʦʡ ʭʨʦʤʦʩʦʤʳ, ʪʘʢ ʠ ʤʝʞʜʫ ʨʘʟʥʳʤʠ. ʌʝʥʦʪʠʧʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ 

ʥʝʙʦʣʴʰʠʭ ʜʫʧʣʠʢʘʮʠʡ ʦʙʳʯʥʦ ʩʣʘʙʝʝ, ʯʝʤ ʜʝʣʝʮʠʠ ʪʘʢʦʛʦ ʞʝ ʨʘʟʤʝʨʘ, ʦʜʥʘʢʦ 

ʢʨʫʧʥʳʝ ʜʫʧʣʠʢʘʮʠʠ ʤʦʛʫʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʧʦʚʣʠʷʪʴ ʥʘ ʬʝʥʦʪʠʧ ʦʨʛʘʥʠʟʤʘ 

[29]. ʂʣʘʩʩʠʯʝʩʢʠʤ ʧʨʠʤʝʨʦʤ ʜʫʧʣʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʤʫʪʘʮʠʷ Bar ʫ ʤʫʰʝʢ ʨʦʜʘ 

Drosophila, ʦʙʥʘʨʫʞʝʥʥʘʷ ʚ 1920-ʭ ʛʦʜʘʭ ʊʦʤʘʩʦʤ ʄʦʨʛʘʥʦʤ ʠ ɸʣʴʬʨʝʜʦʤ 

ʉʪyʨʪʝʚʘʥʪʦʤ ʚ ʍ-ʭʨʦʤʦʩʦʤʝ. ʊʨʘʥʩʣʦʢʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʝʨʝʥʦʩ ʫʯʘʩʪʢʘ 

ʦʜʥʦʡ ʭʨʦʤʦʩʦʤʳ ʥʘ ʜʨʫʛʫʶ [30]. ʉʘʤʳʤ ʠʟʚʝʩʪʥʳʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ 

çʨʦʙʝʨʪʩʦʥʦʚʩʢʘʷ ʪʨʘʥʩʣʦʢʘʮʠʷè ï ʤʫʪʘʮʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʩʣʠʷʥʠʝ ʜʚʫʭ 

ʘʢʨʦʮʝʥʪʨʠʯʝʩʢʠʭ ʭʨʦʤʦʩʦʤ ʚ ʦʜʥʫ ʤʝʪʘ- ʠʣʠ ʩʫʙʤʝʪʘʮʝʥʪʨʠʯʝʩʢʫʶ. 

ʊʨʘʥʩʣʦʢʘʮʠʠ ʥʝ ʠʟʤʝʥʷʶʪ ʯʠʩʣʘ ʛʝʥʦʚ, ʠ ʬʝʥʦʪʠʧʠʯʝʩʢʠ ʥʝ ʧʨʦʷʚʣʷʶʪʩʷ ʥʠ ʚ 

ʛʦʤʦʟʠʛʦʪʥʦʤ, ʥʠ ʚ ʛʝʪʝʨʦʟʠʛʦʪʥʦʤ ʩʦʩʪʦʷʥʠʷʭ. ʊʨʘʥʩʣʦʢʘʮʠʠ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ 

ʧʦ çʛʝʥʝʪʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤè ʢ ʢʦʪʦʨʳʤ ʦʥʠ ʧʨʠʚʦʜʷʪ, ʥʘʧʨʠʤʝʨ ʢ ʠʟʤʝʥʝʥʠʶ 

ʯʠʩʣʘ ʭʨʦʤʦʩʦʤ ʠʣʠ ʦʙʨʘʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ çʭʨʦʤʦʩʦʤʥʳʭ ʬʠʛʫʨè ʚʦ ʚʨʝʤʷ 

ʤʝʡʦʟʘ [29].  

ʆʜʥʘʢʦ, ʥʠ ʦʜʥʘ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʭʨʦʤʦʩʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʩʪʦʣʴ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʚʦʣʶʮʠʶ ʛʝʥʦʤʦʚ ʞʠʚʦʪʥʳʭ ʢʘʢ ʠʥʚʝʨʩʠʷ. ʕʪʘ 

ʭʨʦʤʦʩʦʤʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʨʘʟʚʦʨʦʪʦʤ ʫʯʘʩʪʢʘ ʥʘ 180Á ʙʳʣʘ 

ʦʪʢʨʳʪʘ ʚʧʝʨʚʳʝ ɸ. ʉʪyʨʪʝʚʘʥʪʦʤ ʚ ʥʘʯʘʣʝ 20-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʚʦ ʚʨʝʤʷ 
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ʩʨʘʚʥʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʢʘʨʪ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʚʠʜʦʚ ʜʨʦʟʦʬʠʣʳ. ʇʦʟʞʝ, ʵʪʦ 

ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʝʱʸ ʨʘʟ ʌ. ɻ. ɼʦʙʨʞʘʥʩʢʠʤ ʠ ɸ. ʉʪʸʨʪʝʚʘʥʪʦʤ ʚ 1936ʛ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʥʚʝʨʩʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʘʨʘ- ʠ ʧʝʨʠʮʝʥʪʨʠʯʝʩʢʠʤʠ. ɽʩʣʠ ʜʣʷ 

ʧʝʨʚʳʭ ʭʘʨʘʢʪʝʨʝʥ ʨʘʟʚʦʨʦʪ ʫʯʘʩʪʢʘ ʧʦ ʦʜʥʫ ʩʪʦʨʦʥʫ ʦʪ ʮʝʥʪʨʦʤʝʨʳ, ʪʦ ʜʣʷ 

ʚʪʦʨʦʛʦ ʪʠʧʘ ʪʦʯʢʠ ʨʘʟʨʳʚʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʨʘʟʥʳʭ ʧʣʝʯʘʭ ʭʨʦʤʦʩʦʤʳ. 

ʅʘʧʨʠʤʝʨ, ʫ Drosophila melanogaster Meigen, 1830 ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 500 

ʧʘʨʘʮʝʥʪʨʠʯʝʩʢʠʭ ʠʥʚʝʨʩʠʡ [31]. ʉʭʦʞʠʝ ʧʘʪʪʝʨʥʳ ʭʨʦʤʦʩʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ 

ʥʘʙʣʶʜʘʶʪʩʷ ʤʝʞʜʫ ʛʝʥʦʤʘʤʠ ʤʫʭ ʨʦʜʘ Drosophila ʠ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ ʨʦʜʘ 

Anopheles [32]. ɼʚʘ ʧʦʜʚʠʜʘ ʤʫʭ Drosophila persimilis Dobzhansky and Epling, 1944 

ʠ Drosophila pseudoobscura Frolova, 1929 ʧʦʤʠʤʦ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ 

ʦʪʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʙʦʣʴʰʠʤʠ ʧʘʨʘʮʝʥʪʨʠʯʝʩʢʠʤʠ ʠʥʚʝʨʩʠʷʤʠ ʥʘ ʣʝʚʦʤ 

ʧʣʝʯʝ ʍ-ʭʨʦʤʦʩʦʤʳ ʠ ʭʨʦʤʦʩʦʤʳ 2 [33].  

ʇʦʤʠʤʦ ʢʨʫʧʥʳʭ ʧʝʨʝʩʪʨʦʝʢ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ 

ʤʠʢʨʦʩʢʦʧʠʠ, ʚ ʛʝʥʦʤʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʤʠʢʨʦʧʝʨʝʩʪʨʦʡʢʠ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ 

ʚʳʷʚʠʪʴ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ʇʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʛʝʥʦʤʦʚ ʤʳʰʠ, ʢʨʳʩʳ ʠ ʯʝʣʦʚʝʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʥʘʡʜʝʥʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʤʦʛʫʪ ʟʘʭʚʘʪʳʚʘʪʴ ʢʘʢ ʥʝʩʢʦʣʴʢʦ ʛʝʥʦʚ, ʪʘʢ ʠ ʬʨʘʛʤʝʥʪ 

ʦʜʥʦʛʦ ʛʝʥʘ [31, 34]. ʇʦʵʪʦʤʫ ʚʳʷʚʠʪʴ ʪʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʤʦʞʥʦ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ 

ʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʩ ʜʣʠʥʥʳʤʠ 

ʧʨʦʯʪʝʥʠʷʤʠ ʛʝʥʦʤʘ [35]. ʅʘʧʨʠʤʝʨ, ʤʠʢʨʦʠʥʚʝʨʩʠʠ (ʤʝʥʝʝ 100 ʧ.ʥ.) ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʚʦʟʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ, ʝʩʣʠ ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ ʥʘ ʢʦʨʦʪʢʦʤ ʠʥʚʝʨʪʠʨʦʚʘʥʥʦʤ 

ʫʯʘʩʪʢʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʢʦʧʠʣʠʩʴ ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʳʝ ʟʘʤʝʥʳ ʠʣʠ ʚʩʪʘʚʢʠ [35, 

36]. 

ʉʪʦʠʪ ʧʦʜʯʝʨʢʥʫʪʴ ʵʚʦʣʶʮʠʦʥʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʛʝʥʦʤʝ, ʪʘʢʠʭ ʢʘʢ ʜʫʧʣʠʢʘʮʠʠ, ʠʥʚʝʨʩʠʠ ʠ ʪʨʘʥʩʣʦʢʘʮʠʠ. ɼʫʧʣʠʢʘʮʠʠ 

ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʢʘʢ ʠʩʪʦʯʥʠʢ ʥʦʚʳʭ ʛʝʥʦʚ ʠʣʠ ʢʦʤʧʣʝʢʩʦʚ ʛʝʥʦʚ, ʧʦʩʢʦʣʴʢʫ 

ʦʥʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʧʠʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʤʫʪʘʮʠʷʤ ʠ ʧʨʠʦʙʨʝʪʘʪʴ ʥʦʚʳʝ ʬʫʥʢʮʠʠ. 

ʀʥʚʝʨʩʠʠ ʠ ʪʨʘʥʩʣʦʢʘʮʠʠ ʪʘʢʞʝ ʠʤʝʶʪ ʩʚʦʸ ʵʚʦʣʶʮʠʦʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ 

ʦʥʠ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʠʟʤʝʥʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʭʨʦʤʦʩʦʤ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠ ̫
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ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ. ʀʥʚʝʨʩʠʠ ʠʛʨʘʶʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʙʘʨʴʝʨʘ 

ʩʪʝʨʠʣʴʥʦʩʪʠ ʤʝʞʜʫ ʥʦʚʳʤʠ ʠ ʩʪʘʨʳʤʠ ʚʠʜʘʤʠ, ʯʪʦ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʧʨʦʮʝʩʩ 

ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ [37]. ʈʦʙʝʨʪʩʦʥʦʚʩʢʠʝ ʩʣʠʷʥʠʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʘʢʞʝ 

ʩʦʧʨʦʚʦʞʜʘʶʪ ʧʨʦʮʝʩʩ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʷ ʧʣʦʜʦʚʠʪʦʩʪʴ 

ʦʨʛʘʥʠʟʤʦʚ, ʥʦ ʠʟʤʝʥʷʷ ʯʠʩʣʦ ʭʨʦʤʦʩʦʤ [37, 38]. ʕʪʠ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʧʨʦʮʝʩʩʳ ʢʨʦʩʩʠʥʛʦʚʝʨʘ ʚʦ ʚʨʝʤʷ ʢʣʝʪʦʯʥʦʛʦ ʜʝʣʝʥʠʷ, ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʚʥʦʩʠʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

 

1.2 ʍʨʦʤʦʩʦʤʥʳʝ ʠʥʚʝʨʩʠʠ ʠ ʠʭ ʟʥʘʯʝʥʠʝ 

ʇʦʚʦʨʦʪ ʙʣʦʢʘ ʭʨʦʤʦʩʦʤʳ ʥʘ 180Á ʩʦʧʨʷʞʸʥ ʩ ʪʘʢʠʤ ʧʨʦʮʝʩʩʦʤ ʢʘʢ 

ʠʟʤʝʥʝʥʠʝ ʧʦʨʷʜʢʘ ʛʝʥʦʚ, ʚʢʣʶʯʸʥʥʳʭ ʚ ʠʥʚʝʨʩʠʦʥʥʳʡ ʙʣʦʢ ʠ ʧʦʜʘʚʣʝʥʠʝʤ 

ʨʝʢʦʤʙʠʥʘʮʠʠ ʘʣʣʝʣʝʡ ʫ ʛʝʪʝʨʦʟʠʛʦʪ. ʊʘʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʭʨʦʤʦʩʦʤʥʳʭ ʘʙʝʨʨʘʮʠʡ 

ʜʘʣʠ ʥʘʯʘʣʦ ʜʚʫʤ ʛʠʧʦʪʝʟʘʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʣʠ ʠʥʚʝʨʩʠʠ. ʆʜʥʘ ʠʟ ʛʠʧʦʪʝʟ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʯʪʦ ʟʘʧʠʨʘʥʠʝ ʢʨʦʩʩʠʥʛʦʚʝʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʩʝʨʚʘʮʠʶ ʟʘʧʝʨʪʳʭ 

ʚʥʫʪʨʠ ʘʣʣʝʣʝʡ, ʠ ʧʦʟʚʦʣʷʝʪ ʠʤ ʥʘʩʣʝʜʦʚʘʪʴʩʷ ʩʦʚʤʝʩʪʥʦ, ʢʘʢ ʩʫʧʝʨʛʝʥ ʠʣʠ ʙʣʦʢ 

ʢʦʘʜʘʧʪʠʚʥʳʭ ʘʣʣʝʣʝʡ [39, 40]. ʇʦʟʜʥʝʝ ʪʘʢʦʡ ʙʣʦʢ ʙʳʣ ʥʘʟʚʘʥ çʦʩʪʨʦʚʦʤ ʚʠʜʦʚʦʡ 

ʜʠʚʝʨʛʝʥʮʠʠè [41]. ʆʜʥʘʢʦ, ʝʱʸ ʚ 90-ʳʝ ʛʦʜʳ ʧʨʦʬʝʩʩʦʨ ɺ. ʅ. ʉʪʝʛʥʠʡ ʧʨʠʚʦʜʠʣ ʚ 

ʩʚʦʝʡ ʤʦʥʦʛʨʘʬʠʠ ʘʨʛʫʤʝʥʪʳ ʧʨʦʪʠʚ ʜʘʥʥʦʡ ʛʠʧʦʪʝʟʳ, ʦʧʠʨʘʷʩʴ ʥʘ ʨʷʜ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘʟʳʚʘʷ ʝ y çʠʩʢʣʶʯʝʥʠʝʤ ʠʟ ʧʨʘʚʠʣè [13]. ɺʪʦʨʘʷ ʛʠʧʦʪʝʟʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʠʥʚʝʨʩʠʶ ʢʘʢ ʨʝʛʫʣʷʪʦʨʥʫʶ ʤʫʪʘʮʠʶ, ʧʨʠ ʢʦʪʦʨʦʡ ʛʝʥʳ ʠʟʤʝʥʷʶʪ 

ʩʚʦʸ ʧʦʣʦʞʝʥʠʝ, ʥʘʯʠʥʘʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʧʦ-ʥʦʚʦʤʫ. ʇʦʩʣʝ ʧʝʨʝʩʪʨʦʡʢʠ ʛʝʥʳ 

ʤʦʛʫʪ ʠʥʘʢʪʠʚʠʨʦʚʘʪʴʩʷ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ, ʠʟʤʝʥʷʷ ʩʚʦʡ ʫʨʦʚʝʥʴ 

ʵʢʩʧʨʝʩʩʠʠ [42]. ɻʣʘʚʥʳʤ ʧʨʠʤʝʨʦʤ ʧʦʜʘʚʣʝʥʠʷ ʨʝʢʦʤʙʠʥʘʮʠʠ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ 

ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʚʦʣʶʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ï ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʦʣʦʚʳʭ 

ʭʨʦʤʦʩʦʤ ʧʫʪʸʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʥʚʝʨʩʠʡ [43]. 

 

1.2.1 ʀʥʚʝʨʩʠʠ ʢʘʢ ʢʦʘʜʘʧʪʠʚʥʳʡ ʙʣʦʢ ʘʣʣʝʣʝʡ (ʩʫʧʝʨʛʝʥ) 

ʀʟʚʝʩʪʥʳʡ ʛʝʥʝʪʠʢ ʠ ʵʥʪʦʤʦʣʦʛ ʌʝʦʜʦʩʠʡ ɼʦʙʨʞʘʥʩʢʠʡ ʷʚʣʷʣʩʷ 

ʩʪʦʨʦʥʥʠʢʦʤ ʛʠʧʦʪʝʟʳ çʩʫʧʝʨʛʝʥʘè, ʢʦʪʦʨʫʶ ʦʥ ʧʦʜʜʝʨʞʘʣ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ 
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ʚʝʢʘ, ʘ ʟʘʪʝʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʠ ʧʨʝʜʣʦʞʠʣ ʧʦʥʷʪʠʝ ʩʫʧʝʨʛʝʥʘ. ɽʛʦ 

ʬʦʨʤʫʣʠʨʦʚʢʘ ʟʚʫʯʘʣʘ ʢʘʢ: çʂʦʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ ʠʣʠ 

ʤʥʦʞʝʩʪʚʘ ʛʝʥʦʚ, ʟʘʧʝʨʪʳʭ ʚʥʫʪʨʠ ʠʥʚʝʨʪʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʭʨʦʤʦʩʦʤʳ, 

ʥʘʩʣʝʜʫʝʤʳʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʮʝʣʦʩʪʥʘʷ ʝʜʠʥʠʮʘè [44]. ɽʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʪʦʪ 

ʧʝʨʠʦʜ ʧʦʜʪʚʝʨʜʠʣʠ ʩʦʙʩʪʚʝʥʥʳʝ ʫʙʝʞʜʝʥʠʷ, ʧʦʢʘʟʳʚʘʷ, ʢʘʢ ʠʥʚʝʨʩʠʠ ʬʦʨʤʠʨʫʶʪ 

ʢʦʘʜʘʧʪʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ ʛʝʥʦʚ, ʩʧʦʩʦʙʥʳʝ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʦʧʨʝʜʝʣʸʥʥʳʤ 

ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [45]. ɼʦʙʨʞʘʥʩʢʠʡ ʠʩʧʦʣʴʟʦʚʘʣ ʩʢʨʝʱʠʚʘʥʠʝ ʤʫʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʦʪʜʘʣʸʥʥʳʭ ʨʘʡʦʥʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʦʥ ʚʳʷʚʠʣ, ʯʪʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʛʝʪʝʨʦʟʠʛʦʪ ʩʦʭʨʘʥʷʣʦʩʴ ʧʨʠ ʩʢʨʝʱʠʚʘʥʠʠ ʣʠʥʠʡ ʠʟ 

ʦʜʥʦʛʦ ʨʘʡʦʥʘ, ʥʦ ʫʪʨʘʯʠʚʘʣʦʩʴ ʧʨʠ ʩʢʨʝʱʠʚʘʥʠʠ ʠʟ ʦʪʜʘʣʸʥʥʳʭ ʨʝʛʠʦʥʦʚ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʪʦʤ, ʯʪʦ ʢʦʘʜʘʧʪʘʮʠʷ ʵʬʬʝʢʪʠʚʥʘ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʢʦʥʢʨʝʪʥʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʧʦʜ ʢʦʥʢʨʝʪʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʯʪʦ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʠʩʧʦʩʦʙʣʝʥʠʶ ʦʩʦʙʝʡ. 

ʄʦʜʝʣʴ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ ʧʫʪʸʤ ʨʘʩʭʦʞʜʝʥʠʷ çʦʩʪʨʦʚʦʚ ʚʠʜʦʚʦʡ 

ʜʠʚʝʨʛʝʥʮʠʠè ʧʦʜʜʝʨʞʠʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ 

Anopheles ʠʟ ʢʦʤʧʣʝʢʩʘ Gambiae. ɼʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ 

ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʘʶʪʩʷ ʣʠʰʴ ʛʝʥʝʪʠʯʝʩʢʠ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʦʙʣʘʩʪʷʤʠ 

ʛʝʥʦʤʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʥʘʟʚʘʪʴ ʦʩʪʨʦʚʢʘʤʠ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʉʠʤʧʘʪʨʠʯʝʩʢʠʝ ʚʠʜʳ ʩʦʚʤʝʩʪʥʦ ʦʙʠʪʘʶʪ ʥʘ ʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʥʝ ʩʢʨʝʱʠʚʘʷʩʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʭʦʪʷ ʠʟʨʝʜʢʘ ʠ ʤʦʛʫʪ ʜʘʚʘʪʴ ʛʠʙʨʠʜʥʳʭ ʧʦʪʦʤʢʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʛʝʥʦʤʦʚ ʧʦʟʚʦʣʠʣʠ ʧʦʥʷʪʴ, ʯʪʦ ʦʙʣʘʩʪʠ ʚʠʜʦʚʦʡ ʜʠʚʝʨʛʝʥʮʠʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʨʠʮʝʥʪʨʦʤʝʨʥʦʡ ʦʙʣʘʩʪʠ ʧʦʣʦʚʦʡ ʭʨʦʤʦʩʦʤʳ X, ʘ ʪʘʢʞʝ ʚ ʣʝʚʳʭ 

ʧʣʝʯʘʭ 2 ʠ 3 ʘʫʪʦʩʦʤʳ [46, 47]. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʩʢʨʝʱʠʚʘʥʠʶ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʠ 

ʧʦʩʣʝʜʫʶʱʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʛʝʥʳ, ʚʭʦʜʷʱʠʝ ʚ ʧʨʠʮʝʥʪʨʦʤʝʨʥʫʶ ʦʙʣʘʩʪʴ ʍ-

ʭʨʦʤʦʩʦʤʳ, ʩʚʷʟʘʥʳ ʩ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʠʟʦʣʷʮʠʡ ʠ ʘʩʩʦʨʪʘʪʠʚʥʳʤ ʩʢʨʝʱʠʚʘʥʠʝʤ, 

ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʤʝʭʘʥʠʟʤʦʤ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ [48]. 

ʆʜʥʦʡ ʠʟ ʬʦʨʤ ʘʜʘʧʪʘʮʠʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʤʠʤʠʢʨʠʨʦʚʘʪʴ. ʊʘʢʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʫ ʪʨʦʧʠʯʝʩʢʠʭ ʙʘʙʦʯʝʢ Heliconius numata Cramer, 

1780 [49]. ʋ ʵʪʦʛʦ ʚʠʜʘ ʚ ʥʝʢʦʪʦʨʳʭ ʧʦʧʫʣʷʮʠʷʭ ʩʦʚʤʝʩʪʥʦ ʦʙʠʪʘʝʪ ʜʦ ʩʝʤʠ ʬʦʨʤ, 

ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʤʠʤʠʢʨʠʨʫʝʪ ʧʦʜ ʙʘʙʦʯʝʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 
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ʩʝʤʝʡʩʪʚʘ Melinaea.  ɿʘ ʪʘʢʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ʫ ʜʘʥʥʳʭ ʙʘʙʦʯʝʢ ʦʪʚʝʯʘʝʪ ʩʫʧʝʨʛʝʥʥʳʡ 

ʣʦʢʫʩ çPè, ʢʦʪʦʨʳʡ ʢʦʥʪʨʦʣʠʨʫʝʪ ʨʘʟʣʠʯʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʫʟʦʨʘ ʠ ʬʦʨʤʳ 

ʢʨʳʣʴʝʚ. ʇʦ ʧʦʜʩʯʸʪʘʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʣʦʢʫʩ ʟʘʥʠʤʘʝʪ ʧʨʠʤʝʨʥʦ 400 ʪʳʩ. ʧ. ʥ. ʠ 

ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʥʝ ʤʝʥʝʝ ʚʦʩʝʤʥʘʜʮʘʪʠ ʛʝʥʦʚ. ʇʦʜʦʙʥʳʡ ʛʝʥʥʳʡ ʢʦʤʧʣʝʢʩ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʩʚʦʡ ʫʥʠʢʘʣʴʥʳʡ ʘʜʘʧʪʠʚʥʳʡ ʬʝʥʦʪʠʧ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʜʚʠʜʘ 

ʙʘʙʦʯʝʢ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʠʚʝʨʛʝʥʮʠʠ ʵʪʠʭ ʬʦʨʤ ʠ 

ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʶ, ʚ ʮʝʣʦʤ. 

ʉʫʧʝʨʛʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʙʝʣʦʛʦʨʣʦʚʦʛʦ ʚʦʨʦʙʴʷ Zonotrichia albicollis Gmelin, 

1789 ʩʪʘʣ ʦʙʲʝʢʪʦʤ ʚʥʠʤʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʙʣʘʛʦʜʘʨʷ ʚʥʫʰʠʪʝʣʴʥʳʤ ʨʘʟʤʝʨʘʤ 

ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ [50]. ʕʪʦʪ ʚʠʜ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʤʦʜʝʣʝʡ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʩʮʝʧʣʝʥʥʳʭ ʛʝʥʦʚ ʩʨʝʜʠ ʧʪʠʮ ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʡ ʩʝʨʝʜʠʥʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ [51]. 

ʉʦʚʤʝʩʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ ʛʨʫʧʧ ʚʳʷʚʠʣʠ, ʯʪʦ ʙʝʣʦʛʦʨʣʳʡ 

ʚʦʨʦʙʝʡ ʠʤʝʝʪ ʬʝʥʦʪʠʧʠʯʝʩʢʠʡ ʧʦʣʠʤʦʨʬʠʟʤ, ʩʚʷʟʘʥʥʳʡ ʩ ʛʠʛʘʥʪʩʢʦʡ ʠʥʚʝʨʩʠʝʡ 

ʚ ʭʨʦʤʦʩʦʤʝ 2. ʕʪʘ ʠʥʚʝʨʩʠʷ, ʦʙʨʘʟʦʚʘʚʰʘʷʩʷ ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ ʧʨʠʚʝʣʘ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʫʧʝʨʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʙʦʣʝʝ ʪʳʩʷʯʠ ʛʝʥʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʥʝ ʪʦʣʴʢʦ ʩ ʦʢʨʘʩʢʦʡ ʦʧʝʨʝʥʠʷ, ʥʦ ʪʘʢʞʝ ʩ ʩʦʮʠʘʣʴʥʳʤ ʧʦʚʝʜʝʥʠʝʤ ʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʝʡ [50, 52, 53]. ʂʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʘʩʩʦʨʪʘʪʠʚʥʦʛʦ ʩʧʘʨʠʚʘʥʠʷ ʚʥʫʪʨʠ ʚʠʜʘ, ʪ. ʝ. ʢʘʞʜʘʷ 

ʩʧʘʨʠʚʘʶʱʘʷʩʷ ʧʘʨʘ ʠʤʝʝʪ ʦʜʥʫ ʦʩʦʙʴ ʩ ʠʥʚʝʨʩʠʝʡ, ʘ ʚʪʦʨʫʶ ʙʝʟ. ʊʘʢ, ʧʦʜʦʙʥʳʡ 

ʧʦʣʠʤʦʨʬʠʟʤ ʷʚʣʷʝʪʩʷ ʪʝʤ ʨʝʜʢʠʤ ʩʣʫʯʘʝʤ, ʢʦʛʜʘ ʥʝ ʥʝʩʸʪ ʧʦʜ ʩʦʙʦʡ ʘʜʘʧʪʠʚʥʦʡ 

ʨʦʣʠ. ʀʥʚʝʨʩʠʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚ ʧʦʧʫʣʷʮʠʠ ʥʘʣʠʯʠʝ ʜʚʫʭ ʤʦʜʝʣʝʡ ʩʦʮʠʘʣʴʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ: çʘʛʨʝʩʩʠʚʥʳʭ, ʢʦʥʢʫʨʠʨʫʶʱʠʭè ʠ çʟʘʙʦʪʣʠʚʳʭ, ʦʭʨʘʥʷʶʱʠʭè [50, 52, 

54, 53]. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʩʦʙʠ ʩ ʦʙʝʠʤʠ ʩʪʨʘʪʝʛʠʷʤʠ ʫʩʧʝʰʥʦ 

ʫʞʠʚʘʶʪʩʷ ʠ ʠʤʝʶʪ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʫʩʧʝʭ [55, 56]. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʣʘʛʘʶʪ, ʯʪʦ 

ʧʦʜʦʙʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʙʦʣʴʰʝ ʧʦʭʦʞʘ ʥʝ ʥʘ ʘʜʘʧʪʘʮʠʶ ʢ ʩʨʝʜʝ, ʘ ʥʘ ʧʨʦʮʝʩʩ 

ʟʘʨʦʞʜʝʥʠʷ ʥʦʚʳʭ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ [57, 58]. 

 

1.2.2 ʀʥʚʝʨʩʠʠ ʢʘʢ ʨʝʛʫʣʷʪʦʨʥʳʝ ʤʫʪʘʮʠʠ 

ʀʟʤʝʥʝʥʠʝ ʧʦʨʷʜʢʘ ʛʝʥʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʚʝʨʩʠʦʥʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʤʦʞʝʪ 

ʟʘʢʦʥʦʤʝʨʥʦ ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ ʨʝʛʫʣʷʮʠʠ ʵʪʠʭ ʩʘʤʳʭ ʛʝʥʦʚ. ʊʘʢʦʝ ʠʟʤʝʥʝʥʠʝ 
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ʩʪʘʣʦ ʠʟʚʝʩʪʥʳʤ ʚ 30-ʭ ʛʦʜʘʭ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʕʬʬʝʢʪ ʧʦʣʦʞʝʥʠʷ ʛʝʥʦʚè. ʕʬʬʝʢʪ 

ʧʦʣʦʞʝʥʠʷ ʛʝʥʦʚ ʙʳʣ ʦʪʢʨʳʪ ɸ. ʉʪʸʨʪʝʚʘʥʪʦʤ ʚ 1925 ʛʦʜʫ ʚ ʨʘʙʦʪʝ ʥʘ ʜʨʦʟʦʬʠʣʝ, 

ʘ ʩʧʫʩʪʷ ʧʦʯʪʠ 10 ʣʝʪ, ʧʦʜʪʚʝʨʞʜʸʥ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʫʯʸʥʳʤʠ ʅ. ʇ. ɼʫʙʠʥʠʥʳʤ ʠ  

ɹ. ʅ. ʉʠʜʦʨʦʚʳʤ [42, 59]. ʉʪʨyʪʝʚʘʥʪ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʚ ʭʦʜʝ ʥʝʨʘʚʥʦʛʦ 

ʢʨʦʩʩʠʥʛʦʚʝʨʘ ʦʙʘ ʤʫʪʘʥʪʥʳʭ ʘʣʣʝʣʷ ʛʝʥʘ Bar ʦʢʘʟʘʣʠʩʴ ʚ ʦʜʥʦʡ ʭʨʦʤʦʩʦʤʝ, ʯʪʦ 

ʦʢʘʟʘʣʦ ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʤʫʪʘʥʪʥʦʛʦ ʬʝʥʦʪʠʧʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʝʤ, ʢʘʢ ʝʩʣʠ ʙʳ ʘʣʣʝʣʠ ʦʢʘʟʘʣʠʩʴ ʚ ʨʘʟʥʳʭ ʛʦʤʦʣʦʛʘʭ.  ʀʩʩʣʝʜʦʚʘʥʠʷ ɼʫʙʠʥʠʥʘ ʠ 

ʉʠʜʦʨʦʚʘ ʚ 1934 ʛʦʜʫ, ʧʨʦʚʝʜʸʥʥʳʝ ʥʘ ʜʨʦʟʦʬʠʣʝ, ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʚ 

ʧʦʥʠʤʘʥʠʠ ʵʬʬʝʢʪʘ ʧʦʣʦʞʝʥʠʷ ʛʝʥʘ. ʆʥʠ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʛʝʥ cubitus interruptus 

(ci), ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʨʘʡʦʥʝ ʧʨʠʮʝʥʪʨʦʤʝʨʥʦʛʦ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʘ ʧʨʦʜʦʣʞʘʣ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʥʦʨʤʘʣʴʥʦ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʧʝʨʝʤʝʩʪʠʣʩʷ ʚ ʦʜʠʥ ʠʟ ʨʘʡʦʥʦʚ 

ʵʫʭʨʦʤʘʪʠʥʘ ʠ ʥʝ ʙʳʣ ʠʥʘʢʪʠʚʠʨʦʚʘʥ.  ɺ ʜʘʣʴʥʝʡʰʝʤ ʵʪʦ ʦʪʢʨʳʪʠʝ ʥʘʟʚʘʣʠ 

ʵʬʬʝʢʪʦʤ ɼʫʙʠʥʠʥʘ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʨʘʙʦʪʳ ʫʧʦʤʠʥʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʦʛʦ 

ʪʝʨʤʠʥʘ. ɺʧʣʦʪʴ ʜʦ ʢʦʥʮʘ 90-ʭ ʛʦʜʦʚ ʚʳʭʦʜʠʣʠ ʨʘʟʣʠʯʥʳʝ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ 

ʵʬʬʝʢʪʘ ʧʦʣʦʞʝʥʠʷ ʛʝʥʘ, ʛʜʝ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʥʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʫʩʣʦʚʠʷ 

ʠʥʘʢʪʠʚʘʮʠʠ ʛʝʥʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʨʦʤʦʩʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ (ʠ ʥʝ ʪʦʣʴʢʦ 

ʠʥʚʝʨʩʠʡ) ʠʣʠ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʦʙʣʫʯʝʥʠʷ [60, 61, 62, 63, 64, 65]. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ 

ʨʘʙʦʪ ʧʦʩʚʷʱʝʥʦ ʤʦʟʘʠʯʥʦʤʫ ʵʬʬʝʢʪʫ ʧʦʣʦʞʝʥʠʷ - ʵʬʬʝʢʪʫ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʠʥʘʢʪʠʚʘʮʠʷ ʛʝʥʦʚ ʧʨʦʠʩʭʦʜʠʪ ʣʠʰʴ ʚ ʯʘʩʪʠ ʢʣʝʪʦʢ, ʩʭʦʜʥʳʭ ʧʦ ʤʦʨʬʦʣʦʛʠʠ, ʘ ʚ 

ʦʩʪʘʣʴʥʳʭ ʦʩʪʘʶʪʩʷ ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʛʝʥʳ. ɿʘ ʧʦʩʣʝʜʥʠʝ 25 ʣʝʪ ʵʪʘ 

ʛʠʧʦʪʝʟʘ ʥʝ ʧʦʣʫʯʠʣʘ ʜʘʣʴʥʝʡʰʝʡ ʧʦʜʜʝʨʞʢʠ ʩʦ ʩʪʦʨʦʥʳ ʥʘʫʯʥʦʛʦ ʙʦʣʴʰʠʥʩʪʚʘ; 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʙʳʣʦ ʥʘʡʜʝʥʦ. 

 

1.2.3 ʀʥʚʝʨʩʠʠ ʢʘʢ ʤʝʭʘʥʠʟʤ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʭʨʦʤʦʩʦʤʘʭ ʯʝʣʦʚʝʢʘ ʠ ʦʪʢʨʳʪʠʝ çɻ ʚʦʣʶʮʠʦʥʥʳʭ ʩʣʦʸʚè 

(ʠʣʠ ʧʦ-ʜʨʫʛʦʤʫ çʩʪʨʘʪè) ʧʦʢʘʟʳʚʘʶʪ ʚʦʟʤʦʞʥʫʶ ʢʘʨʪʠʥʫ ʜʠʚʝʨʛʝʥʮʠʠ ʧʦʣʦʚʳʭ 

ʭʨʦʤʦʩʦʤ [43]. ɺ ʩʚʦʸʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʃʘʥ ʠ ʇʝʡʜʞ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʜʝʶ, ʯʪʦ ʯʝʪʳʨʝ 

ʵʚʦʣʶʮʠʦʥʥʳʭ ʩʣʦʷ ʦʙʨʘʟʦʚʘʣʠʩʴ, ʚʝʨʦʷʪʥʦ, ʚ ʭʦʜʝ ʭʨʦʤʦʩʦʤʥʳʭ ʠʥʚʝʨʩʠʡ [66]. 

ɼʝʪʘʣʴʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ X ʠ Y ʭʨʦʤʦʩʦʤ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ, ʯʪʦ ʧʝʨʚʘʷ ʠʥʚʝʨʩʠʷ 

ʟʘʧʫʩʪʠʣʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʤʝʞʜʫ X- ʠ Y-ʭʨʦʤʦʩʦʤʘʤʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 
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ʩʬʦʨʤʠʨʦʚʘʣʘ ʧʝʨʚʫʶ ʩʪʨʘʪʫ. ɻʝʥʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʵʪʦʡ ʧʝʨʚʦʡ ʩʪʨʘʪʝ, 

ʧʨʦʩʪʠʨʘʶʪʩʷ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʜʣʠʥʥʦʛʦ ʧʣʝʯʘ Xq, ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʢʦʥʩʝʨʚʘʪʠʚʥʳʤʠ ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʩʣʝʞʝʥʳ ʫ ʜʨʫʛʠʭ ʧʦʟʚʦʥʦʯʥʳʭ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ [67, 68]. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʃʘʥ ʠ ʇʝʡʜʞ ʫʪʚʝʨʞʜʘʶʪ, 

ʯʪʦ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʦʜʘʚʣʝʥʠʝ ʨʝʢʦʤʙʠʥʘʮʠʠ ʫʞʝ 

ʧʦʩʣʝ ʧʝʨʚʦʡ ʠʥʚʝʨʩʠʠ ʠ ʫʩʠʣʝʥʠʝ ʩ ʢʘʞʜʦʡ ʧʦʩʣʝʜʫʶʱʝʡ. ʆʥʠ ʧʦʣʘʛʘʶʪ, ʯʪʦ 

ʠʥʚʝʨʩʠʠ, ʚʝʨʦʷʪʥʦ, ʜʦʣʞʥʳ ʙʳʣʠ ʧʨʦʠʩʭʦʜʠʪʴ ʥʘ Y ʭʨʦʤʦʩʦʤʝ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ 

ʪʘʤ ʦʙʥʘʨʫʞʠʣʠʩʴ ʧʝʨʝʤʝʰʘʥʥʳʝ ʩʣʦʠ. ɼʘʥʥʳʝ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʛʨʘʥʠʮʳ 

ʧʩʝʚʜʦʘʫʪʦʩʦʤʥʳʭ ʦʙʣʘʩʪʝʡ ʚ X- ʠ Y-ʭʨʦʤʦʩʦʤʘʭ, ʧʦʜʜʝʨʞʠʚʘʶʪ ʵʪʫ ʛʠʧʦʪʝʟʫ. 

ʇʨʦʢʩʠʤʘʣʴʥʘʷ ʛʨʘʥʠʮʘ ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʥʘ X ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʥʝʧʦʚʨʝʞʜʸʥʥʳʤ ʛʝʥʦʤ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ Y ʵʪʦʪ ʛʝʥ ʦʢʘʟʘʣʩʷ ʨʘʟʦʨʚʘʥ [69].  

ʇʝʨʝʮʝʥʪʨʠʯʝʩʢʠʝ ʠʥʚʝʨʩʠʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʣ-

ʩʧʝʮʠʬʠʯʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʫ ʥʝʢʦʪʦʨʳʭ ʨʳʙ, ʥʘʧʨʠʤʝʨ, ʫ Hoplias malabaricus 

Bloch, 1794. ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʈʦʟʘ ʈ. ʠ ʩʦʘʚʪʦʨʦʚ [70]. ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʙʥʘʨʫʞʠʣʠ ʠʟʤʝʥʝʥʠʝ ʢʦʥʩʪʠʪʫʪʠʚʥʦʛʦ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʘ ʠ 

ʨʘʡʦʥʦʚ 18S ɼʅʂ ʚ Y-ʭʨʦʤʦʩʦʤʝ ʫ ʨʳʙ. ʇʦʜʘʚʣʝʥʠʝ ʨʝʢʦʤʙʠʥʘʮʠʠ ʚ ʧʨʦʪʦ-

ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤʘʭ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʚʝʨʩʠʡ ï ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʰʘʛʦʤ ʥʘ 

ʧʫʪʠ ʢ ʮʠʪʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʣʠʯʠʷʤ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ  [70]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʸʥʥʦʝ ʛʨʫʧʧʦʡ ʠʥʜʦ-ʘʤʝʨʠʢʘʥʩʢʠʭ ʫʯʸʥʳʭ ʥʘ 

ʙʘʙʦʯʢʘʭ-ʧʘʨʫʩʥʠʢʘʭ Papilio polytes Linnaeus, 1758 [71], ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨ 

ʚʣʠʷʥʠʷ ʭʨʦʤʦʩʦʤʥʳʭ ʠʥʚʝʨʩʠʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʠʤʠʢʨʠʠ ʠ ʧʦʣʦʚʦʛʦ 

ʜʠʤʦʨʬʠʟʤʘ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɺʠʜ ʵʪʦʡ ʙʘʙʦʯʢʠ ʚʳʜʝʣʷʝʪʩʷ ʯʝʪʳʨʴʤʷ 

ʬʦʨʤʘʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʤʠʤʠʢʨʠʝʡ. ʋʥʠʢʘʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʤʠʤʠʢʨʠʠ 

ʦʙʥʘʨʫʞʠʚʘʶʪ ʪʦʣʴʢʦ ʩʘʤʢʠ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʩʦʙʳʤ ʨʠʩʫʥʢʦʤ ʥʘ 

ʢʨʳʣʴʷʭ. ʉʘʤʮʳ ʚʩʝʭ ʬʦʨʤ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʡ ʫʟʦʨ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ, ʯʪʦ 

ʛʝʥʝʪʠʯʝʩʢʠʡ ʣʦʢʫʩ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʤʠʤʠʢʨʠʶ, ʦʭʚʘʪʳʚʘʝʪ ʚʩʝʛʦ 30 ʪʳʩʷʯ ʧʘʨ 

ʥʫʢʣʝʦʪʠʜʦʚ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʷʪʴ ʛʝʥʦʚ. ʆʜʠʥ ʠʟ ʵʪʠʭ ʛʝʥʦʚ, doublesex (dsx), 

ʫʯʘʩʪʚʫʝʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʫ ʥʘʩʝʢʦʤʳʭ. ʀʥʚʝʨʩʠʷ dsx 

ʩʦʜʝʡʩʪʚʫʝʪ ʛʝʥʝʪʠʯʝʩʢʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ, ʬʦʨʤʠʨʫʷ ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʠ 

ʮʚʝʪʦʚ ʠ ʨʠʩʫʥʢʦʚ ʥʘ ʢʨʳʣʴʷʭ. ʇʨʠ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʵʪʦʛʦ ʛʝʥʘ ʙʳʣʦ 
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ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥ ʧʦʜʚʝʨʞʝʥ ʤʥʦʞʝʩʪʚʝʥʥʳʤ ʥʫʢʣʝʦʪʠʜʥʳʤ ʟʘʤʝʥʘʤ. ɹʦʣʝʝ 

ʪʦʛʦ, ʵʪʠ ʧʦʣʠʤʦʨʬʠʟʤʳ ʩʮʝʧʣʝʥʳ ʩ ʭʨʦʤʦʩʦʤʥʦʡ ʠʥʚʝʨʩʠʝʡ, ʯʪʦ ʨʘʟʜʝʣʷʝʪ 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ, ʚʳʜʝʣʷʷ ʤʠʤʠʢʨʠʨʫʶʱʠʝ ʬʦʨʤʳ ʦʪ 

ʦʙʳʯʥʳʭ. 

ɼʚʝ ʬʦʨʤʳ ʝʚʨʦʧʝʡʩʢʦʛʦ ʢʫʢʫʨʫʟʥʦʛʦ ʤʦʪʳʣʴʢʘ Ostrinia nubilalis H¿bner, 

1796 ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝʩʢʦʣʴʢʠʤʠ ʦʩʥʦʚʥʳʤʠ ʛʝʥʘʤʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ 

ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʞʝʥʩʢʠʭ ʬʝʨʦʤʦʥʦʚ, ʘ ʪʘʢʞʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʤʫʞʩʢʠʭ 

ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠ ʬʦʨʤʳ ʥʝʦʪʣʠʯʠʤʳ, ʦʜʥʘʢʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʙʳʣ ʚʳʷʚʣʝʥ ʫʯʘʩʪʦʢ ʩ ʧʦʜʘʚʣʝʥʥʦʡ 

ʨʝʢʦʤʙʠʥʘʮʠʝʡ ʧʫʪʸʤ ʠʥʚʝʨʩʠʦʥʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ, ʩʮʝʧʣʝʥʥʳʡ ʩ ʧʦʣʦʤ [72, 73]. 

 

1.2.4 ʀʥʚʝʨʩʠʠ ʢʘʢ ʜʚʠʛʘʪʝʣʴ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ 

ʍʨʦʤʦʩʦʤʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʪʠʧʘ ʠʥʚʝʨʩʠʡ ʩʦʧʨʦʚʦʞʜʘʶʪ ʪʘʢʦʡ ʚʘʞʥʳʡ 

ʵʚʦʣʶʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʢʘʢ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʝ. ʀʥʚʝʨʩʠʠ ʠʛʨʘʶʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ 

ʩʦʟʜʘʥʠʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʙʘʨʴʝʨʘ ʤʝʞʜʫ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʚʠʜʘʤʠ ʠ ʚʥʦʚʴ 

ʦʙʨʘʟʦʚʘʚʰʠʤʠʩʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʦʮʝʩʩ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ ʫ ʤʳʰʝʡ ʨʦʜʘ 

Peromyscus ʧʨʦʠʩʭʦʜʠʣ ʧʫʪʸʤ ʬʠʢʩʘʮʠʠ ʧʝʨʠʮʝʥʪʨʠʯʝʩʢʠʭ ʠʥʚʝʨʩʠʡ. ʕʪʦ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʙʝʣʦʥʦʛʘʷ ʤʳʰʴ (Peromyscus eremicus Baird, 1858), ʫ ʢʦʪʦʨʦʡ ʚʩʝ 48 

ʭʨʦʤʦʩʦʤ ʜʚʫʧʣʝʯʠʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʝ yʨʦʜʩʪʚʝʥʥʦʛʦ ʚʠʜʘ (Peromyscus boylii 

Baird, 1858) ʪʦʣʴʢʦ 40 ʠʟ 48 ʭʨʦʤʦʩʦʤ ʜʚʫʧʣʝʯʠʝ [74]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʝʞʚʠʜʦʚʳʝ 

ʛʠʙʨʠʜʳ ʦʢʘʟʳʚʘʶʪʩʷ ʧʦʣʥʦʩʪʴʶ ʩʪʝʨʠʣʴʥʳʤʠ, ʠʟ-ʟʘ ʦʙʨʘʟʦʚʘʥʠʷ ʜʠʮʝʥʪʨʠʯʝʩʢʠʭ 

ʠ ʘʢʨʦʮʝʥʪʨʠʯʝʩʢʠʭ ʬʨʘʛʤʝʥʪʦʚ [37]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʸʥʥʳʝ ʌ. ɻ. ɼʦʙʨʞʘʥʩʢʠʤ ʥʘ D. pseudoobscura 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʛʝʪʝʨʦʟʠʛʦʪʳ ʧʦ ʠʥʚʝʨʩʠʷʤ ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʫʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʦʤʦʟʠʛʦʪʘʤʠ. ʆʮʝʥʢʘ ʨʘʟʣʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ, 

ʠʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʦʜʥʦʟʥʘʯʥʦ ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ [75, 76, 77]. 

ʉʚʷʟʴ ʤʝʞʜʫ ʧʦʣʦʚʳʤ ʦʪʙʦʨʦʤ ʠ ʠʥʚʝʨʩʠʦʥʥʳʤ ʧʦʣʠʤʦʨʬʠʟʤʦʤ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʘʙʦʪʘ ɹʨʥʯʠʯʘ ʠ ʂʦʨʝʬ-ʉʘʥʪʠʙʘʥʝʩʘ [78]. ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ 

Drosophila pavani Brncic, 1957 ʚʠʜʝ, ʦʙʠʪʘʶʱʝʤ ʚ ʖʞʥʦʡ ɸʤʝʨʠʢʝ. ʇʨʠ ʠʟʫʯʝʥʠʠ 

ʘʢʪʠʚʥʦʩʪʠ ʤʫʭ ʚʦ ʚʨʝʤʷ ʩʧʘʨʠʚʘʥʠʷ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 
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ʜʦʣʷ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʩʘʤʮʦʚ, ʩʧʘʨʠʚʘʶʱʠʭʩʷ ʚ ʧʝʨʚʳʝ ʤʠʥʫʪʳ ʧʦʩʣʝ ʧʦʜʩʘʜʢʠ ʠʭ 

ʢ ʩʘʤʢʘʤ, ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʧʦʧʫʣʷʮʠʠ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʠ ʧʨʠ ʧʦʣʦʚʦʤ ʦʪʙʦʨʝ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ 

ʠʛʨʘʝʪ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ. ʆʩʦʙʷʤ, ʠʤʝʶʱʠʤ ʛʝʪʝʨʦʟʠʛʦʪʥʳʡ ʢʘʨʠʦʪʠʧ, ʚ 

ʧʨʠʨʦʜʝ ʦʪʜʘʸʪʩʷ ʙʦʣʴʰʝʝ ʧʨʝʜʧʦʯʪʝʥʠʝ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʚʳʰʝ ʰʘʥʩ ʥʘ ʧʝʨʝʜʘʯʫ 

ʩʚʦʠʭ ʛʝʥʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʧʦʜʜʝʨʞʘʥʠʷ 

ʠʥʚʝʨʩʠʦʥʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʚ ʧʨʠʨʦʜʝ. 

ʀʟʨʘʠʣʴʩʢʠʡ ʫʯʸʥʳʡ ʕʚʠʘʪʘʨ ʅʝʚʦ ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʣʣʝʛʘʤʠ ʧʨʦʚʦʜʠʣ 

ʤʥʦʞʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 20ʤ ʚʝʢʝ ʥʘ ʪʝʤʫ ʭʨʦʤʦʩʦʤʥʦʛʦ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʀʟʫʯʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʷʭ ʨʦʜʘ ʤʘʣʳʭ ʩʣʝʧʳʰʝʡ Nannospalax. 

ʇʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʚʠʜʘ, ʘ ʚʠʜʳ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʝʣʷʪʩʷ 

ʥʘ ʤʥʦʞʝʩʪʚʦ ʭʨʦʤʦʩʦʤʥʳʭ ʨʘʩ, ʯʝʤ ʠ ʧʨʠʚʣʝʢʘʶʪ ʫʯʸʥʳʭ-ʵʚʦʣʶʮʠʦʥʠʩʪʦʚ. 

ʂʘʞʜʘʷ ʨʘʩʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʠʤ ʜʠʧʣʦʠʜʥʳʤ ʥʘʙʦʨʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ ʤʠʥʠʤʘʣʴʥʦʛʦ 2n = 38 ʜʦ 2n = 62. ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʪʘʣʘ ʛʠʧʦʪʝʟʘ ʦ ʨʘʩʰʠʨʝʥʠʠ ʘʨʝʘʣʘ ʩʣʝʧʳʰʝʡ ʧʫʪʸʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʭʨʦʤʦʩʦʤʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ [79]. ʅʝʚʦ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʧʦ ʤʝʨʝ ʨʘʩʩʝʣʝʥʠʷ 

ʩʣʝʧʳʰʝʡ ʠ ʠʟʤʝʥʝʥʠʡ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ, ʫʚʝʣʠʯʠʚʘʣʩʷ ʜʠʧʣʦʠʜʥʳʡ ʥʘʙʦʨ. ʉʘʤʦ 

ʫʚʝʣʠʯʝʥʠʝ ʭʨʦʤʦʩʦʤʥʦʛʦ ʥʘʙʦʨʘ ʧʨʦʠʩʭʦʜʠʣʦ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʧʫʪʸʤ 

ʨʘʩʱʝʧʣʝʥʠʷ ʦʜʥʦʡ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʦʡ ʭʨʦʤʦʩʦʤʳ ʥʘ ʜʚʝ ʘʢʨʦʮʝʥʪʨʠʯʝʩʢʠʝ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤʠ ʩʝʨʠʷʤʠ ʧʝʨʠʮʝʥʪʨʠʯʝʩʢʠʭ ʠʥʚʝʨʩʠʡ ʠ ʩʤʝʱʝʥʠʝʤ ʮʝʥʪʨʦʤʝʨʳ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʠʟ ʥʦʚʦʛʦ ʘʢʨʦʮʝʥʪʨʠʢʘ ʧʦʣʫʯʘʣʘʩʴ ʚʥʦʚʴ ʜʚʫʧʣʝʯʘʷ 

ʭʨʦʤʦʩʦʤʘ. ɺ ʩʚʦʝʡ ʪʝʦʨʠʠ ʅʝʚʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʢʘʢ ʢʦʨʨʝʣʠʨʫʝʪ ʫʚʝʣʠʯʝʥʠʝ 

ʦʪʣʠʯʠʡ ʦʪ ʠʩʭʦʜʥʦʛʦ ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ (ʪ. ʝ. ʫʚʝʣʠʯʝʥʠʝ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʡ) ʩ 

ʨʦʩʪʦʤ ʜʠʧʣʦʠʜʥʦʛʦ ʥʘʙʦʨʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʀʟʨʘʠʣʷ 

ʩ ʯʝʪʳʨʴʤʷ ʭʨʦʤʦʩʦʤʥʳʤʠ ʨʘʩʘʤʠ. ʂʘʞʜʘʷ ʠʟ ʥʠʭ ʞʠʚʸʪ ʚ ʩʚʦʸʤ ʢʣʠʤʘʪʝ: ʦʪ 

ʚʣʘʞʥʦʛʦ ʠ ʭʦʣʦʜʥʦʛʦ (2n = 52), ʜʦ ʞʘʨʢʦʛʦ ʠ ʩʫʭʦʛʦ (2n = 60). ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ 

2n ʠ ʫʨʦʚʥʝʤ ʘʨʠʜʥʦʩʪʠ ʘʨʝʘʣʘ ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ. ʆʜʥʘʢʦ ʚ ʜʨʫʛʦʡ 

ʨʘʙʦʪʝ ʅʝʚʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʶʞʥʦʡ ʊʫʨʮʠʠ ʧʦʭʦʞʝʡ ʯʸʪʢʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʥʝ 

ʦʙʥʘʨʫʞʠʣʦʩʴ, ʭʦʪʷ ʪʘʤ ʦʙʠʪʘʣ ʪʦʪ ʞʝ ʚʠʜ. ɸʚʪʦʨʳ ʩʚʷʟʘʣʠ ʵʪʦ ʩ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʜʨʫʛʦʡ ʤʦʜʝʣʴʶ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ [80]. 
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ʈʘʙʦʪʘ, ʧʨʦʚʝʜʸʥʥʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʠʟ ʏʠʢʘʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʠʥʚʝʨʩʠʡ ʚ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʠ ʫ ʧʪʠʮ [81]. 

ʉʚʠʜʝʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʫ ʧʪʠʮ ʠʥʚʝʨʩʠʠ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʫ ʧʪʠʮ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʭʨʦʤʦʩʦʤʥʳʤʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ [82], ʘ ʪʘʢʞʝ ʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʝ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʜʝʶ, ʯʪʦ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʛʝʥʦʤʝ ʤʦʛʫʪ 

ʠʛʨʘʪʴ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʵʚʦʣʶʮʠʠ. ɺʥʠʤʘʥʠʝ ʫʯʸʥʳʭ ʧʨʠʚʣʝʢʣʠ ʢʨʫʧʥʳʝ 

ʧʝʨʝʮʝʥʪʨʠʯʝʩʢʠʝ ʠʥʚʝʨʩʠʠ ʩʨʝʜʠ 411 ʚʠʜʦʚ ʚʦʨʦʙʴʠʥʦʦʙʨʘʟʥʳʭ. ʇʨʠ ʥʘʣʦʞʝʥʠʠ 

ʥʘ ʵʚʦʣʶʮʠʦʥʥʦʝ ʜʝʨʝʚʦ ʦʙʥʘʨʫʞʠʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʚ ʩʢʦʨʦʩʪʠ 

ʬʠʢʩʘʮʠʠ ʠʥʚʝʨʩʠʡ: ʫ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʟʘ ʧʦʩʣʝʜʥʠʝ 28 ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʥʝ ʙʳʣʦ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʠ ʦʜʥʦʡ ʠʥʚʝʨʩʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʜʨʫʛʠʭ ʚʠʜʦʚ ʠʥʚʝʨʩʠʠ 

ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʢʘʞʜʳʝ 200ï500 ʪʳʩʷʯ ʣʝʪ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʚ ʨʦʜʫ ʟʝʣʝʥʫʰʝʢ (Chloris) ʚʳʷʚʠʣ, ʯʪʦ ʠʥʚʝʨʩʠʠ ʯʘʱʝ ʬʠʢʩʠʨʫʶʪʩʷ ʫ 

ʩʠʤʧʘʪʨʠʯʝʩʢʠʭ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʣʠʙʦ ʩʧʦʩʦʙʥʳ ʢ ʛʠʙʨʠʜʠʟʘʮʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, 

ʣʠʙʦ ʧʨʦʷʚʣʷʣʠ ʪʘʢʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚ ʥʝʜʘʚʥʝʤ ʧʨʦʰʣʦʤ. ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʜʠʣʦ ʧʦʚʳʰʝʥʥʫʶ ʯʘʩʪʦʪʫ ʬʠʢʩʘʮʠʠ ʠʥʚʝʨʩʠʡ ʥʘ ʧʦʣʦʚʦʡ 

ʭʨʦʤʦʩʦʤʝ Z. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʣʦʱʘʜʴ ʘʨʝʘʣʦʚ ʚʠʜʦʚ ʥʝ ʦʢʘʟʳʚʘʣʘ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠʥʚʝʨʩʠʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʘʚʪʦʨʦʚ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [83].  

ʍʨʦʤʦʩʦʤʥʳʝ ʠʥʚʝʨʩʠʠ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʚʦʣʶʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ. ɹʣʘʛʦʜʘʨʷ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʧʨʠʤʝʨʦʚ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʢʘʢ ʠʤʝʥʥʦ 

ʠʥʚʝʨʩʠʠ ʚʥʦʩʷʪ ʩʚʦʡ ʚʢʣʘʜ: ʩʦʟʜʘʶʪ ʙʣʦʢʠ ʢʦʘʜʘʧʪʠʚʥʳʭ ʘʣʣʝʣʝʡ, ʨʝʛʫʣʠʨʫʶʪ 

ʨʘʙʦʪʫ ʛʝʥʦʚ ʧʨʠ ʧʝʨʝʥʦʩʝ, ʚʳʩʪʫʧʘʶʪ ʤʘʨʢʝʨʘʤʠ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʠʥʚʝʨʩʠʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʟʜʘʚʘʷ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʙʘʨʴʝʨʳ ʠ ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʟʦʣʷʮʠʶ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ. 

 

1.3 ʍ-ʭʨʦʤʦʩʦʤʘ: ʨʦʣʴ ʚ ʵʚʦʣʶʮʠʠ ʵʫʢʘʨʠʦʪ 

1.3.1 ʇʦʣʦʚʳʝ ʭʨʦʤʦʩʦʤʳ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʘ ʫ ʞʠʚʦʪʥʳʭ 

ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʣ ʦʨʛʘʥʠʟʤʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʛʝʥʝʪʠʯʝʩʢʠʭ, 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʪʣʠʯʠʪʴ 
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ʝʛʦ ʦʪ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʨʫʛʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʣʘ ʩʚʦʝʛʦ ʞʝ ʚʠʜʘ. ʊʘʢʞʝ ʧʦʣ 

ʦʧʨʝʜʝʣʷʝʪ ʨʦʣʴ ʵʪʦʛʦ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʧʝʨʝʜʘʯʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ 

ʦʜʥʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʜʨʫʛʦʝ. ʇʦʣʦʚʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʨʦʜʠʪʝʣʝʡ ʧʦʪʦʤʢʘʤ. ɼʘʥʥʳʡ ʪʠʧ ʨʘʟʤʥʦʞʝʥʠʷ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʣʦʚʳʭ ʢʣʝʪʦʢ (ʛʘʤʝʪ), ʥʝʩʫʱʠʭ ʣʠʰʴ ʧʦʣʦʚʠʥʫ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉʣʠʷʥʠʝ ʤʫʞʩʢʠʭ ʠ ʞʝʥʩʢʠʭ ʛʘʤʝʪ ʜʘʸʪ ʥʘʯʘʣʦ ʥʦʚʦʤʫ 

ʦʨʛʘʥʠʟʤʫ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʨʛʘʥʠʟʤʦʚ ʦʙʣʘʜʘʶʪ ʩʠʩʪʝʤʦʡ ʧʝʨʝʢʣʶʯʝʥʠʷ 

ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʵʤʙʨʠʦʥʘ. ʀʟ ʟʠʛʦʪʳ ʤʦʞʝʪ ʦʙʨʘʟʦʚʘʪʴʩʷ ʢʘʢ ʨʘʟʜʝʣʴʥʦʧʦʣʳʡ 

ʦʨʛʘʥʠʟʤ (ʤʫʞʩʢʦʡ ʠʣʠ ʞʝʥʩʢʠʡ), ʪʘʢ ʠ ʦʙʦʝʧʦʣʳʡ (ʛʝʨʤʘʬʨʦʜʠʪ). 

ɺ ʢʦʥʪʝʢʩʪʝ ʨʘʟʜʝʣʴʥʦʧʦʣʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚʳʜʝʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʘ. ʇʦʣ ʥʝʢʦʪʦʨʳʭ ʨʝʧʪʠʣʠʡ, ʟʝʤʥʦʚʦʜʥʳʭ ʠ ʨʳʙ ʟʘʚʠʩʠʪ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʣʝʢʦʧʠʪʘʶʱʠʤ, ʧʪʠʮʘʤ, 

ʥʝʢʦʪʦʨʳʤ ʙʝʩʧʦʟʚʦʥʦʯʥʳʤ ʞʠʚʦʪʥʳʤ ʩʚʦʡʩʪʚʝʥʥʘ ʭʨʦʤʦʩʦʤʥʘʷ ʜʝʪʝʨʤʠʥʘʮʠʷ 

ʧʦʣʘ [84, 85]. ʆʥʘ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʥʝ ʪʦʣʴʢʦ ʦʪ ʩʦʩʪʘʚʘ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ, ʥʦ ʠ ʦʪ 

ʠʭ ʢʦʣʠʯʝʩʪʚʘ. ʊʘʢ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ Ligeaus-ʪʠʧ ʠ Protenor-ʪʠʧ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʘ, 

ʥʘʟʚʘʥʥʳʝ ʧʦ ʠʤʝʥʠ ʚʦʜʷʥʳʭ ʢʣʦʧʦʚ, ʚ ʯʴʠʭ ʭʨʦʤʦʩʦʤʘʭ ʠ ʙʳʣʠ ʟʘʤʝʯʝʥʳ 

ʨʘʟʣʠʯʠʷ [28, 86]. Ligeaus-ʪʠʧ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ XY (ʠʣʠ ZW ʜʣʷ ʧʪʠʮ, ʨʝʧʪʠʣʠʡ, ʨʳʙ, 

ʟʝʤʥʦʚʦʜʥʳʭ ʠ ʥʝʢʦʪʦʨʳʭ ʥʘʩʝʢʦʤʳʭ) ï ʵʪʦ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʘʣʠʯʠʝʤ ʜʚʫʭ ʪʠʧʦʚ ʭʨʦʤʦʩʦʤ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʇʦʣ-ʦʧʨʝʜʝʣʷʶʱʝʡ 

ʭʨʦʤʦʩʦʤʦʡ ʷʚʣʷʝʪʩʷ Y (ʠʣʠ W), ʥʘʣʠʯʠʝ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪ ʤʫʞʩʢʦʡ (ʠʣʠ 

ʞʝʥʩʢʠʡ ʚ ʩʣʫʯʘʝ W) ʧʦʣ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ 

ʞʠʚʦʪʥʳʭ. Protenor-ʪʠʧ (ʠʣʠ ʩʠʩʪʝʤʘ ʍ0), ʚʩʪʨʝʯʘʝʪʩʷ ʩʨʝʜʠ ʥʝʢʦʪʦʨʳʭ ʥʘʩʝʢʦʤʳʭ 

ʠ ʯʝʨʚʝʡ. ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ ʧʦʣ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʍ-ʭʨʦʤʦʩʦʤʳ, ʛʜʝ ʍʍ ï 

ʵʪʦ ʩʘʤʢʠ, ʘ ʍ0 ï ʵʪʦ ʩʘʤʮʳ. 

 

1.3.2 ʇʝʨʚʠʯʥʦʝ ʠ ʧʦʚʪʦʨʥʦʝ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʦʣʦʚʳʝ ʭʨʦʤʦʩʦʤʳ ʧʨʦʠʟʦʰʣʠ ʦʪ 

ʘʫʪʦʩʦʤ [87, 88]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʥʝʢʦʡ ʧʨʝʜʢʦʚʦʡ ʧʦʧʫʣʷʮʠʠ, 

ʩʫʱʝʩʪʚʦʚʘʚʰʝʡ ʨʘʥʝʝ, ʚʩʝ ʦʩʦʙʠ ʙʳʣʠ ʛʝʨʤʘʬʨʦʜʠʪʥʳʤʠ, ʣʠʙʦ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʘ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʦʪʚʝʪ ʥʘ ʚʥʝʰʥʠʝ ʫʩʣʦʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʵʧʠʛʘʤʥʦ). ɺʩʝ 
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ʦʩʦʙʠ ʧʨʦʠʟʚʦʜʠʣʠ ʤʫʞʩʢʠʝ ʠ ʞʝʥʩʢʠʝ ʛʘʤʝʪʳ, ʟʘ ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʣʠ ʜʚʘ çʛʝʥʘ-

ʧʝʨʝʢʣʶʯʘʪʝʣʷè: M - ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʤʫʞʩʢʫʶ ʬʝʨʪʠʣʴʥʦʩʪʴ ʠ f - ʦʪʚʝʪʩʪʚʝʥʥʳʡ 

ʟʘ ʞʝʥʩʢʫʶ. ʉʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʧʨʦʠʟʦʰʣʘ ʥʝʢʘʷ ʤʫʪʘʮʠʷ, ʢʦʪʦʨʘʷ ʧʨʠʚʝʣʘ ʢ 

ʨʝʮʝʩʩʠʚʥʦʡ ʤʫʞʩʢʦʡ ʩʪʝʨʠʣʴʥʦʩʪʠ, ʪʝʤ ʩʘʤʳʤ ʦʛʨʘʥʠʯʠʚ ʯʘʩʪʴ ʦʩʦʙʝʡ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʫʞʩʢʠʭ ʪʠʧʦʚ ʛʘʤʝʪ. ʊʘʢʠʝ ʦʩʦʙʠ ʠʤʝʣʠ ʭʨʦʤʦʩʦʤʳ ʧʨʦʪʦ-

ʞʝʥʩʢʦʛʦ (ʧʨʦʪʦ-ʍ) ʪʠʧʘ. ɺ ʛʦʤʦʣʦʛʠʯʥʦʡ ʭʨʦʤʦʩʦʤʝ ʪʘʢʞʝ ʧʨʦʠʟʦʰʣʘ ʤʫʪʘʮʠʷ, 

ʢʦʪʦʨʘʷ ʧʨʠʚʝʣʘ ʢ ʜʦʤʠʥʘʥʪʥʦʡ ʞʝʥʩʢʦʡ ʩʪʝʨʠʣʴʥʦʩʪʠ, ʪʝʤ ʩʘʤʳʤ ʦʙʨʘʟʦʚʘʚ 

ʭʨʦʤʦʩʦʤʫ ʧʨʦʪʦ-ʤʫʞʩʢʦʛʦ (ʧʨʦʪʦ-Y) ʪʠʧʘ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ 

ʫʯʘʩʪʢʝ M-f ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʚʝʨʩʠʠ ʧʨʦʠʟʦʰʣʦ ʧʦʜʘʚʣʝʥʠʝ ʨʝʢʦʤʙʠʥʘʮʠʠ ʤʝʞʜʫ 

ʧʨʦʪʦ-ʍ ʠ ʧʨʦʪʦ-Y ʭʨʦʤʦʩʦʤʘʤʠ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʠʥʚʝʨʩʠʠ ʠ ʜʨʫʛʠʝ 

ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʩʪʝʧʝʥʥʦ ʫʩʠʣʠʚʘʣʠ ʙʣʦʢʠʨʦʚʢʫ ʢʨʦʩʩʠʥʛʦʚʝʨʘ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʭʨʦʤʦʩʦʤ [88, 89]. ʕʪʠ ʧʨʦʮʝʩʩʳ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, 

ʧʨʠʚʝʣʠ ʢ ʫʤʝʥʴʰʝʥʠʶ ʠ ʜʝʛʨʘʜʘʮʠʠ ʧʨʦʪʦ-Y ʭʨʦʤʦʩʦʤʳ [90], ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʧʨʦʪʦ-ʍ ʩʦʭʨʘʥʷʣʘ ʩʚʦʙʦʜʥʫʶ ʨʝʢʦʤʙʠʥʘʮʠʶ ʩ ʛʦʤʦʣʦʛʠʯʥʦʡ ʭʨʦʤʦʩʦʤʦʡ ʫ 

ʛʦʤʦʛʘʤʝʪʥʦʛʦ ʧʦʣʘ, ʩʦʭʨʘʥʷʷ ʨʘʟʤʝʨʳ ʠ ʫʢʨʝʧʣʷʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʛʝʥʦʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʷʚʠʣʘʩʴ ʦʙʦʩʦʙʣʝʥʥʘʷ ʧʘʨʘ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ, ʦʪʣʠʯʘʶʱʘʷʩʷ ʦʪ 

ʘʫʪʦʩʦʤ ʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʤʦʨʬʦʣʦʛʠʠ, ʩʦʩʪʘʚʫ ʛʝʥʦʚ ʠ ʨʘʟʤʝʨʘʤ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʵʚʦʣʶʮʠʷ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ ʫ ʨʘʟʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʫʢʘʨʠʦʪ ʧʨʦʠʩʭʦʜʠʣʘ 

ʠʟ ʨʘʟʥʳʭ ʧʘʨ ʘʫʪʦʩʦʤ ʠ ʷʚʣʷʝʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤ ʧʨʦʮʝʩʩʦʤ [91] (ʨʠʩʫʥʦʢ 1). ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʜʥʘ ʠʟ ʜʚʫʭ ʭʨʦʤʦʩʦʤ ʷʚʣʷʝʪʩʷ ʙ·ʣʴʰʝʛʦ ʨʘʟʤʝʨʘ ʠ 

ʩʦʜʝʨʞʠʪ ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʛʝʥʦʚ (X ʠ Z), ʘ ʚʪʦʨʘʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ çʛʝʥʝʪʠʯʝʩʢʫʶ ʧʫʩʪʳʥʶè ï ʤʘʣʝʥʴʢʫʶ ʧʦ ʨʘʟʤʝʨʫ ʭʨʦʤʦʩʦʤʫ, 

ʥʘʩʳʱʝʥʥʫ  ʁɼʅʂ-ʧʦʚʪʦʨʘʤʠ (Y ʠ W) [92]. 

ʇʦʣʦʚʳʝ ʭʨʦʤʦʩʦʤʳ ʜʨʦʟʦʬʠʣʳ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʤʠ 

ʩʨʝʜʠ ʚʩʝʭ ʥʘʩʝʢʦʤʳʭ. ɺ ʢʦʥʪʝʢʩʪʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʚʪʦʨʥʳʭ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ, ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ ʥʝʦ-ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ, ʥʝʨʝʜʢʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ 

Drosophila. ʅʝʦ-ʧʦʣʦʚʳʝ ʭʨʦʤʦʩʦʤʳ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʦʚʤʝʩʪʥʦʡ ʵʚʦʣʶʮʠʠ 

ʘʫʪʦʩʦʤ ʠ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʡʩʷ ʧʝʨʝʩʪʨʦʡʢʘʤʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʛʝʥʦʤʳ ʜʨʦʟʦʬʠʣ ʩʦʩʪʦʷʪ ʠʟ ʰʝʩʪʠ ʭʨʦʤʦʩʦʤʥʳʭ (ʤʸʣʣʝʨʦʚʩʢʠʭ) ʵʣʝʤʝʥʪʦʚ, 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʘʟʚʘʥʥʳʭ ʧʦ ʬʘʤʠʣʠʠ ʫʯʸʥʦʛʦ, ʦʧʠʩʘʚʰʝʛʦ ʠʭ. ʉʨʝʜʠ ʥʠʭ ʠʤʝʝʪʩʷ 
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ʧʷʪʴ ʢʨʫʧʥʳʭ (A, B, C, D, E) ʠ ʦʜʠʥ ʤʘʣʳʡ (F), ʢʨʦʤʝ ʪʦʛʦ, ʫ ʩʘʤʮʦʚ ʝʩʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʵʢʚʠʚʘʣʝʥʪʥʳʡ Y ʭʨʦʤʦʩʦʤʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʍ-ʭʨʦʤʦʩʦʤʘ 

D. melanogaster ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʸʣʣʝʨʦʚʩʢʦʤʫ ʵʣʝʤʝʥʪʫ ɸ, ʘ Y ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʫʶ ʭʨʦʤʦʩʦʤʫ. 

 

ʈʠʩʫʥʦʢ 1 ï ʅʝʟʘʚʠʩʠʤʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ ʫ ʧʪʠʮ, ʟʤʝʡ ʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (ʠʟ 

Vallender and Lahn 2006 ʩ ʤʦʜʠʬʠʢʘʮʠʷʤʠ) 

ʆʜʥʘʢʦ ʩ ʪʝʯʝʥʠʝʤ ʵʚʦʣʶʮʠʠ, ʚʝʪʚʴ, ʚʝʜʫʱʘʷ ʢ D. pseudoobscura ʧʨʠʦʙʨʝʣʘ 

ʥʝʦ-ʍ-ʭʨʦʤʦʩʦʤʫ, ʧʫʪʸʤ ʩʣʠʷʥʠʷ ɸ-ʵʣʝʤʝʥʪʘ (ʧʨʝʜʢʦʚʦʡ ʍ) ʠ D-ʵʣʝʤʝʥʪʘ 

(ʘʫʪʦʩʦʤʥʦʝ ʧʣʝʯʦ 3L) [93]. ʇʦʣʘʛʘʶʪ, ʯʪʦ ʧʘʨʘʣʣʝʣʴʥʦ ʦʙʨʘʟʦʚʘʚʰʘʷʩʷ ʥʝʦ-Y 

ʭʨʦʤʦʩʦʤʘ ʧʦʣʥʦʩʪʴʶ ʜʝʛʨʘʜʠʨʦʚʘʣʘ. ʍʦʪʷ, ʝʩʪʴ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʵʪʦ ʤʦʞʝʪ 

ʙʳʪʴ ʚʩʝ-ʪʘʢʠ ʥʝʦ-Y, ʪʘʢ ʢʘʢ ʛʦʤʦʣʦʛʠ ʰʝʩʪʠ Y-ʛʝʥʦʚ D. melanogaster ʦʢʘʟʘʣʠʩʴ 

ʘʫʪʦʩʦʤʥʳʤʠ ʫ D. pseudoobscura. ʆʙʨʘʪʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ Y-ʛʝʥʦʚ ʛʝʥʦʚ D. 

pseudoobscura ʧʦʢʘʟʘʣʦ ʘʫʪʦʩʦʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʫ D. melanogaster [94]. 

ʇʦʜʦʙʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʚ ʩʚʦʸ ʚʨʝʤʷ ʫ D. 

pseudoobscura Y-ʭʨʦʤʦʩʦʤʘ ʯʘʩʪʠʯʥʦ ʩʣʠʣʘʩʴ ʩ ʘʫʪʦʩʦʤʦʡ ʪʘʢ ʞʝ, ʢʘʢ ʵʪʦ ʩʜʝʣʘʣʘ 

ʍ-ʭʨʦʤʦʩʦʤʘ.  

ɼʘʣʴʥʝʡʰʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʠʟʦʰʣʠ ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ ʚ ʣʠʥʠʠ Drosophila 

Miranda Dobzhansky, 1935, ʢʦʪʦʨʘʷ ʦʪʜʝʣʠʣʘʩʴ ʦʪ D. pseudoobscura ʦʢʦʣʦ ʜʚʫʭ 
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ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʥʘʟʘʜ. ʄʸʣʣʝʨʦʚʩʢʠʡ ʘʫʪʦʩʦʤʥʳʡ ʵʣʝʤʝʥʪ ʉ ʩʣʠʣʩʷ ʩ  

Y-ʭʨʦʤʦʩʦʤʦʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʦʣʦʚʦʡ ʥʘʙʦʨ ʩʪʘʣ ʚʳʛʣʷʜʝʪʴ ʢʘʢ X1X2Y, ʛʜʝ 

ʍ1 ʠ Y ʵʪʦ ʥʝʦ-ʧʦʣʦʚʳʝ ʭʨʦʤʦʩʦʤʳ [95]. 

ɻʠʧʦʪʝʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʘʥʮʝʩʪʨʘʣʴʥʘʷ ʧʨʦʪʦ-ʍY ʧʘʨʘ 

ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʥʘ F-ʤyʣʣʝʨʦʚʩʢʦʤ ʵʣʝʤʝʥʪʝ, ʧʦʩʣʝ ʯʝʛʦ ʵʚʦʣʶʮʠʷ ʨʘʟʚʠʚʘʣʘʩʴ ʧʦ 

ʪʨʸʤ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʩʮʝʥʘʨʠʷʤʠ, ʛʜʝ ʚ ʢʦʥʝʯʥʦʤ ʩʯʸʪʝ F-ʵʣʝʤʝʥʪ ʫʪʨʘʯʠʚʘʣ ʩʚʦʠ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʣʦʚʦʡ ʭʨʦʤʦʩʦʤʳ, ʘ ɸ-ʵʣʝʤʝʥʪ ʥʘʦʙʦʨʦʪ, ʧʨʠʦʙʨʝʪʘʣ ʠ 

ʨʘʟʚʠʚʘʣʩʷ [96] (ʨʠʩʫʥʦʢ 2). ɺ ʧʦʣʴʟʫ ʵʪʦʛʦ ʛʦʚʦʨʷʪ ʨʘʥʥʠʝ ʮʠʪʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ F-ʵʣʝʤʝʥʪ ʩʣʠʪ ʢʘʢ ʩ ʍ- ʪʘʢ ʠ ʩ Y-

ʭʨʦʤʦʩʦʤʦʡ ʫ Drosophila busckii Coquillett, 1901 [97]. 

 

ʈʠʩʫʥʦʢ 2 ï ʉʮʝʥʘʨʠʠ ʨʘʟʚʠʪʠʷ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ ʫ Drosophila (ʠʟ Vicoso and Bachtrog 2013 ʩ 

ʤʦʜʠʬʠʢʘʮʠʷʤʠ) 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʯʝʰʫʝʢʨʳʣʳʝ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʢʦʥʩʝʨʚʘʪʠʟʤʘ 

ʧʦʣʦʚʦʡ ʧʘʨʳ ZW, ʢʦʪʦʨʘʷ ʦʩʪʘʚʘʣʘʩʴ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʥʝʠʟʤʝʥʥʦʡ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ 230 ʤʣʥ. ʣʝʪ [98]. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʜʚʫʢʨʳʣʳʭ ʥʘʙʣʶʜʘʣʠʩʴ 

ʜʠʥʘʤʠʯʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʷʚʣʝʥʠʝ ʥʝʦ-ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 
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ʩʝʤʴ ʨʘʟ ʟʘ ʧʦʩʣʝʜʥʠʝ 300 ʤʣʥ. ʣʝʪ [99]. ɼʣʷ ʨʫʯʝʡʥʠʢʦʚ (ʙʣʠʟʢʦʤʫ ʦʪʨʷʜʫ ʢ 

ʯʝʰʫʝʢʨʳʣʳʤ) ʭʘʨʘʢʪʝʨʥʳ ʩʘʤʢʠ Z0, ʘ ʩʘʤʮʳ ZZ. ʊʘʢʦʡ ʥʘʙʦʨ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ 

ʘʥʮʝʩʪʨʘʣʴʥʳʤ ʩʨʝʜʠ ʯʝʰʫʝʢʨʳʣʳʭ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ W ʭʨʦʤʦʩʦʤʘ ʙʳʣʘ 

ʦʙʨʘʟʦʚʘʥʘ ʩʣʠʷʥʠʝʤ Z ʠ ʘʫʪʦʩʦʤʳ, ʘ ʟʘʪʝʤ ʚ ʥʝʢʦʪʦʨʳʭ ʣʠʥʠʷʭ ʙʳʣʘ ʚʪʦʨʠʯʥʦ 

ʫʪʨʘʯʝʥʘ [100]. ʊʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʘʨʠʘʥʪ ʧʦʚʪʦʨʥʦʛʦ ʩʣʠʷʥʠʷ W ʠ ʘʫʪʦʩʦʤʳ, 

ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʭʨʦʤʦʩʦʤʥʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʪʨʷʜʘ. 

ʅʘʛʣʷʜʥʳʡ ʧʨʠʤʝʨ ʜʠʥʘʤʠʯʥʦʡ ʵʚʦʣʶʮʠʠ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʪʨʦʧʠʯʝʩʢʠʝ ʨʳʙʳ ʚʠʜʘ Hoplias malabaricu Bloch, 1794. ɺʠʜ 

ʠʟʚʝʩʪʝʥ ʩʚʦʠʤ ʢʘʨʠʦʪʠʧʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʚʥʫʪʨʠ ʧʦʧʫʣʷʮʠʡ, ʙʣʘʛʦʜʘʨʷ 

ʯʝʤʫ ʙʳʣʦ ʦʧʠʩʘʥʦ ʮʝʣʳʭ ʩʝʤʴ ʢʘʨʠʦʤʦʨʬʦʚ ʦʪ A ʜʦ G [101]. ʉʦʚʨʝʤʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʠʣʠ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʠ ʩʭʝʤʫ ʵʚʦʣʶʮʠʠ ʧʦʣʦʚʳʭ 

ʭʨʦʤʦʩʦʤ ʢʘʨʠʦ ʤʦʨʬʳ D ʠʟ ʉ [102]. ʇʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʘʚʪʦʨʦʚ, ʢʘʨʠʦʤʦʨʬʘ ʉ 

ʠʤʝʝʪ ʢʣʘʩʩʠʯʝʩʢʫʶ XY ʩʠʩʪʝʤʫ, ʛʜʝ ʠ X ʠ Y ï ʵʪʦ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʠʝ ʭʨʦʤʦʩʦʤʳ, 

ʘ ʢʘʨʠʦʤʦʨʬʘ D ʠʤʝʝʪ ʩʠʩʪʝʤʫ X1X2Y, ʛʜʝ X1 ʪʘʢʘʷ ʞʝ, ʢʘʢ ʫ ʤʦʨʬʳ ʉ, X2 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʣʝʥʴʢʫʶ ʘʢʨʦʮʝʥʪʨʠʯʝʩʢʫʶ ʭʨʦʤʦʩʦʤʫ, ʘ Y ʷʚʣʷʝʪʩʷ 

ʛʠʛʘʥʪʩʢʦʡ ʥʝʦ-Y ʭʨʦʤʦʩʦʤʦʡ, ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ ʮʝʣʠʢʦʤ Y ʦʪ ʢʘʨʠʦʤʦʨʬʳ ʉ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʦʨʘʟʤʝʨʥʦʝ ʧʣʝʯʦ (ʨʠʩʫʥʦʢ 3). 

 

ʈʠʩʫʥʦʢ 3 ï ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʢʘʨʠʦʤʦʨʬʳ D ʦʪ ʧʨʝʜʢʦʚʦʡ ʉ (ʠʟ Cioffi and Bertollo 2010 ʩ 

ʤʦʜʠʬʠʢʘʮʠʷʤʠ). ʀʟʦʛʥʫʪʘʷ ʩʪʨʝʣʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʧʝʨʝʚʸʨʥʫʪʦʡ ʦʨʠʝʥʪʘʮʠʠ Y 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʟʦʥʜʦʚ 18S ʨɼʅʂ, 5S HindIII-ɼʅʂ ʠ ʪʝʣʦʤʝʨʥʳʭ ʧʦʚʪʦʨʦʚ 

ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪ,ɹ ʯʪʦ ʚ ʵʚʦʣʶʮʠʠ ʟʘʜʝʡʩʪʚʦʚʘʥʘ 20-  ̫ʧʘʨʘ ʘʫʪʦʩʦʤ ʤʦʨʬʳ ʉ. 

ʕʪʘ ʧʘʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʣʝʥʴʢʠʝ ʘʢʨʦʮʝʥʪʨʠʯʝʩʢʠʝ ʭʨʦʤʦʩʦʤʳ, ʠʟ ʢʦʪʦʨʳʭ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʠ ʦʙʨʘʟʦʚʘʣʘʩʴ ʧʘʨʘ ʍ2 ʤʦʨʬʳ D. ʅʝʦ-Y ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʨʘʟʦʚʘʣʘʩʴ 

ʦʪ ʩʣʠʷʥʠʷ ʦʜʥʦʡ ʢʦʧʠʠ 20-ʡ ʧʘʨʳ ʠ ʤʝʥʴʰʝʛʦ ʧʣʝʯʘ ʧʨʝʜʢʦʚʦʡ Y. ɺʪʦʨʦʝ ʧʣʝʯʦ Y 

ʙʳʣʦ ʠʥʚʝʨʪʠʨʦʚʘʥʦ. ʇʦʜʦʙʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʤʦʛʣʦ ʨʘʩʧʦʟʥʘʪʴ ʵʚʦʣʶʮʠʦʥʥʳʡ 

ʧʫʪʴ, ʚʝʜʫʱʠʡ ʢ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ. 

ʇʨʠʤʝʨʦʤ ʩʧʝʮʠʬʠʯʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʦ-ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ ʤʦʞʝʪ 

ʧʦʩʣʫʞʠʪʴ ʩʝʤʝʡʩʪʚʦ ʤʦʢʨʠʮ Armadillidiidae. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʩʘʤʢʠ ʤʦʢʨʠʮʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (Armadillidium vulgare Latreille, 

1804), ʛʝʥʝʪʠʯʝʩʢʠ ʷʚʣʷʶʱʠʝʩʷ ʩʘʤʮʘʤʠ, ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʩʣʝʜʩʪʚʠʝʤ ʠʥʪʝʛʨʘʮʠʠ 

ʬʝʤʠʥʠʟʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ f, ʢʦʪʦʨʳʡ ʚʩʪʨʘʠʚʘʝʪʩʷ ʚ ʜʨʫʛʫʶ ʧʘʨʫ ʘʫʪʦʩʦʤ, 

ʠʥʠʮʠʠʨʫʷ ʧʨʦʮʝʩʩ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦʣʘ. ɽʱ yʩʦʨʦʢ ʣʝʪ ʥʘʟʘʜ ʦʙ ʵʪʦʤ ʛʦʚʦʨʠʣʠ 

ʬʨʘʥʮʫʟʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʧʦʣʘʛʘʣʠ, ʯʪʦ ʵʪʦʪ f-ʵʣʝʤʝʥʪ ʥʠʯʪʦ ʠʥʦʝ, ʢʘʢ 

ʬʨʘʛʤʝʥʪ ʛʝʥʦʤʘ ʵʥʜʦʩʠʤʙʠʦʥʪʘ Wolbachia, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʚ ʷʜʝʨʥʳʡ ʛʝʥʦʤ 

ʤʦʢʨʠʮ [103]. ʀʩʩʣʝʜʦʚʘʥʠʝ 2016 ʛʦʜʘ ʧʦʜʪʚʝʨʜʠʣʦ 40-ʣʝʪʥʶʶ ʛʠʧʦʪʝʟʫ, ʫʪʦʯʥʠʚ, 

ʯʪʦ f-ʵʣʝʤʝʥʪ ʚʩʪʨʘʠʚʘʝʪʩʷ ʥʝ ʚ W ʭʨʦʤʦʩʦʤʫ, ʘ ʚ ʧʘʨʫ ʘʫʪʦʩʦʤ, ʠʥʠʮʠʠʨʫʷ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʧʦʣʘ. ʌʝʤʠʥʠʟʠʨʫʶʱʠʡ ʘʛʝʥʪ ʠʟ W-ʭʨʦʤʦʩʦʤʳ ʫʜʘʣʷʣʩʷ, ʜʝʣʘʷ 

ʧʦʣʦʚʳʝ ʭʨʦʤʦʩʦʤʳ ʛʦʤʦʣʦʛʠʯʥʳʤʠ ʠ ʤʝʥʷʷ ʩʠʩʪʝʤʫ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʘ ʥʘ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʫʶ. ʇʦʟʞʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʧʝʨʝʥʦʩ ʛʝʥʦʤʘ Wolbachia ʚ ʜʨʫʛʫʶ 

ʧʘʨʫ ʘʫʪʦʩʦʤ ʩʦʟʜʘʸʪ ʥʦʚʫʶ ʛʝʥʝʪʠʯʝʩʢʠ ʨʘʟʣʠʯʥʫʶ ʧʦʣʦʚʫʶ ʧʘʨʫ, ʚʦʟʚʨʘʱʘʷ 

ʛʝʥʝʪʠʯʝʩʢʫʶ ʜʝʪʝʨʤʠʥʘʮʠʶ ʧʦʣʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 4 [104]. 



30 

 

ʈʠʩʫʥʦʢ 4 ï ʕʚʦʣʶʮʠʦʥʥʳʡ ʩʮʝʥʘʨʠʡ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʦ-ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ ʫ A. Vulgare (ʠʟ 

Leclercq et al., 2016 ʩ ʤʦʜʠʬʠʢʘʮʠʷʤʠ) 

1.3.3 ʇʨʦʠʩʭʦʞʜʝʥʠʝ, ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʠ ʜʝʛʨʘʜʘʮʠʷ ʧʦʣ-ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʭʨʦʤʦʩʦʤ 

ʕʚʦʣʶʮʠʷ ʧʦʣ-ʦʧʨʝʜʝʣʷʶʱʠʭ ʭʨʦʤʦʩʦʤ ʠʟ ʧʨʝʜʢʦʚʦʡ ʘʫʪʦʩʦʤʥʦʡ ʧʘʨʳ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʣʶʯʝʚʦʝ ʩʦʙʳʪʠʝ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʣʘ ʫ ʤʥʦʛʠʭ ʚʠʜʦʚ. ʈʘʟʜʝʣʝʥʠʝ ʥʘ 

X ʠ Y ʭʨʦʤʦʩʦʤʳ ʥʘʯʘʣʦʩʴ ʩ ʧʦʷʚʣʝʥʠʷ ʛʝʥʘ ʥʘ ʦʜʥʦʡ ʠʟ ʭʨʦʤʦʩʦʤ, ʟʘʧʫʩʢʘʶʱʝʛʦ 

ʧʨʦʛʨʘʤʤʫ ʨʘʟʚʠʪʠʷ ʧʦ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʪʠʧʫ. ʅʘʧʨʠʤʝʨ, ʫ ʞʠʚʦʪʥʳʭ ʩ ʩʠʩʪʝʤʦʡ 

XY ʪʘʢʠʤ ʛʝʥʦʤ ʷʚʣʷʝʪʩʷ SRY (Sex-determining Region Y), ʟʘʧʫʩʢʘʶʱʠʡ ʨʘʟʚʠʪʠʝ 

ʤʫʞʩʢʠʭ ʧʦʣʦʚʳʭ ʧʨʠʟʥʘʢʦʚ. ʋ ʞʠʚʦʪʥʳʭ ʩ ʩʠʩʪʝʤʦʡ ZW ʪʘʢʠʤ ʛʝʥʦʤ ʷʚʣʷʝʪʩʷ 

DMRT1 (Doublesex and mab-3 related transcription factor 1). ʇʦʷʚʣʝʥʠʝ ʪʘʢʦʛʦ 

ʨʘʟʣʠʯʠʷ ʥʘ ʧʨʦʪʦ-Y ʠ ʧʨʦʪʦ-W ʭʨʦʤʦʩʦʤʘʭ ʚʳʟʚʘʣʦ ʩʫʧʨʝʩʩʠʶ ʨʝʢʦʤʙʠʥʘʮʠʠ 

ʚʦʢʨʫʛ ʵʪʠʭ ʦʙʣʘʩʪʝʡ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʫʧʨʝʩʩʠʷ ʧʨʠʚʝʣʘ ʢ ʥʘʢʦʧʣʝʥʠʶ ʤʫʪʘʮʠʡ ʠ 

ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʭʨʦʤʦʩʦʤʘʤ ʥʘʯʘʪʴ ʩʚʦʶ 

ʥʝʟʘʚʠʩʠʤʫʶ ʦʪ X ʠ Z ʵʚʦʣʶʮʠʶ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [105] 

ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʵʚʦʣʶʮʠʷ W-ʭʨʦʤʦʩʦʤʳ ʫ ʧʪʠʮ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʪʝʤʦʡ ʚ 

ʵʚʦʣʶʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʸʥʥʳʝ ʥʘ ʢʫʨʠʮʝ (Gallus gallus 

Linnaeus, 1758), ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʭ W ʭʨʦʤʦʩʦʤʘ ʟʥʘʯʠʪʝʣʴʥʦ ʜʝʛʨʘʜʠʨʦʚʘʣʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ Z ʭʨʦʤʦʩʦʤʦʡ. ʂʘʢ ʚʳʷʚʠʣʠ ʘʚʪʦʨʳ, ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ W ʭʨʦʤʦʩʦʤʘ 

ʧʦʪʝʨʷʣʘ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʚʦʠʭ ʛʝʥʦʚ, ʠ ʚʤʝʩʪʦ ʥʠʭ ʪʝʧʝʨʴ ʩʦʜʝʨʞʠʪ ʤʥʦʞʝʩʪʚʦ 

ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠ ʧʩʝʚʜʦʛʝʥʦʚ. ɸʚʪʦʨʳ ʨʘʙʦʪʳ ʧʦʣʘʛʘʶʪ, ʯʪʦ 
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ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʵʚʦʣʶʮʠʠ W ʭʨʦʤʦʩʦʤʘ ʙʳʣʘ ʛʦʤʦʣʦʛʠʯʥʘ Z, ʦʜʥʘʢʦ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ ʤʫʪʘʮʠʠ ʠ ʜʨʝʡʬ ʛʝʥʦʚ ʧʨʠʚʝʣʠ ʢ ʧʦʪʝʨʝ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʫʢʪʫʨʥʳʭ ʛʝʥʦʚ 

ʠʣʠ ʢ ʠʭ ʟʘʤʝʥʝ ʥʘ ʧʩʝʚʜʦʛʝʥʳ [105].  

ɽʱ yʦʜʥʠʤ ʧʨʠʤʝʨʦʤ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʤ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʞʜʝʥʠʷ Y- ʠ W-

ʭʨʦʤʦʩʦʤ ʤʦʞʝʪ ʙʳʪʴ ʨʘʙʦʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʠʟʰʠʭ ʟʤʝʡ. 

ʇʦʩʣʝʜʥʠʝ ʧʷʪʴʜʝʩʷʪ ʣʝʪ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʚʩʝ ʟʤʝʠ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʘ ʧʦ 

ʩʠʩʪʝʤʝ ZW ʠ ʦʙʱʝʛʦ ʧʨʝʜʢʘ [106]. ʆʜʥʘʢʦ, ʯʪʦ ʢʘʩʘʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʠʟʰʠʭ 

ʟʤʝʡ, ʥʘʧʨʠʤʝʨ ʫʜʘʚʦʚ ʠ ʧʠʪʦʥʦʚ, ʪʦ ʠʭ ʩʠʩʪʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʘ ʦʩʪʘʚʘʣʘʩʴ 

ʦʪʢʨʳʪʦʡ, ʚ ʚʠʜʫ ʛʦʤʦʤʦʨʬʥʦʩʪʠ ʠʭ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ. ɺ ʥʝʜʘʚʥʝʡ ʨʘʙʦʪʝ ʧʦ 

ʠʟʫʯʝʥʠʶ ʩʧʝʮʠʬʠʯʥʦʡ ʢʦʨʘʣʣʦʚʦʡ ʦʢʨʘʩʢʠ ʢʦʨʦʣʝʚʩʢʠʭ ʧʠʪʦʥʦʚ (Python regius 

Shaw, 1802) ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʫʪʘʮʠʷ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʜʘʥʥʳʡ ʪʠʧ ʦʢʨʘʩʘ 

ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʝʠʭ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤʘʭ ʠ ʥʘʩʣʝʜʫʝʪʩʷ ʧʦ ʩʠʩʪʝʤʝ XY, ʘ ʥʝ ʢʘʢ ʫ 

ʚʳʩʰʠʭ ʟʤʝʡ ʧʦ ZW [107]. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʦʤʦʚ ʠʤʧʝʨʘʪʦʨʩʢʦʛʦ 

ʫʜʘʚʘ (Boa imperator Daudin, 1803), ʪʠʛʨʦʚʦʛʦ ʧʠʪʦʥʘ (Python bivittatus Kuhl, 1820), 

ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʨʘʚʥʠʚʘʥʠʝʤ ʥʘ ʨʝʬʝʨʝʥʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʚʳʩʰʠʭ ʟʤʝʡ 

ʪʝʭʘʩʩʢʦʛʦ ʛʨʝʤʫʯʥʠʢʘ (Crotalus atrox Baird & Girard, 1853), ʧʦʢʘʟʘʣʠ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʚ ʩʠʩʪʝʤʘʭ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ (ʨʠʩʫʥʦʢ 5).  

 

ʈʠʩʫʥʦʢ 5 ï ʈʝʟʫʣʴʪʘʪ ʇʎʈ ʘʤʧʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʬʠʯʥʦʛʦ ʜʣʷ ʩʘʤʮʦʚ ʣʦʢʫʩʘ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʩʠʥʪʝʥʠʷ ʩ ʭʨʦʤʦʩʦʤʘʤʠ Anolis (ʠʟ Gamble et al. 2017 Leclercq et al., 2016) 
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ɼʣʷ ʧʠʪʦʥʘ ʠ ʫʜʘʚʘ ʵʪʦ ʦʢʘʟʘʣʘʩʴ ʩʠʩʪʝʤʘ XY, ʘ ʜʣʷ ʛʨʝʤʫʯʥʠʢʘ ZW, ʧʨʠ ʵʪʦʤ 

ʩʨʘʚʥʝʥʠʝ ʛʦʥʦʩʦʤ ʤʝʞʜʫ ʧʠʪʦʥʦʤ ʠ ʛʨʝʤʫʯʥʠʢʦʤ ʧʦʢʘʟʘʣʦ ʨʘʟʣʠʯʠʷ. ɹʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥʠ ʚʦʟʥʠʢʣʠ ʥʝʟʘʚʠʩʠʤʦ ʠʟ ʨʘʟʥʳʭ ʧʘʨ ʘʫʪʦʩʦʤ. ɿʘ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʳʡ ʘʥʮʝʩʪʨʘʣʴʥʳʡ ʚʠʜ ʙʳʣʘ ʚʟʷʪʘ ʷʱʝʨʠʮʘ Anolis carolinensis 

Voigt, 1832. ɼʣʷ ʧʠʪʦʥʘ ʠ ʛʨʝʤʫʯʥʠʢʘ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʭ Y ʠ Z ʭʨʦʤʦʩʦʤʳ 

ʧʨʦʠʟʦʰʣʠ ʦʪ 6-ʡ ʭʨʦʤʦʩʦʤʳ A. carolinensis, ʘ Y ʫʜʘʚʘ ʙʳʣ ʛʦʤʦʣʦʛʠʯʝʥ 

ʤʠʢʨʦʭʨʦʤʦʩʦʤʝ ʷʱʝʨʠʮʳ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ çʛʨʫʧʧʦʡ ʩʮʝʧʣʝʥʠʷ fè (linkage 

group f). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʢʘʢ ʦʜʥʘ ʧʘʨʘ ʘʫʪʦʩʦʤ ʤʦʛʣʘ ʜʘʪʴ ʥʘʯʘʣʦ 

ʨʘʟʥʳʤ ʩʠʩʪʝʤʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʘ [108]. 

ʇʨʦʮʝʩʩ Y-ʜʝʛʝʥʝʨʘʮʠʠ ʦʩʪʘʸʪʩʷ ʥʝʟʘʚʝʨʰʸʥʥʳʤ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʦ ʯyʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʘʣʠʯʠʝ ʛʦʤʦʣʦʛʠʯʥʳʭ ʛʝʥʦʚ ʥʘ X ʠ Y ʭʨʦʤʦʩʦʤʘʭ, ʘ ʪʘʢʞʝ 

ʩʦʭʨʘʥʝʥʠʝ ʧʩʝʚʜʦʘʫʪʦʩʦʤʥʳʭ ʦʙʣʘʩʪʝʡ, ʛʜʝ ʯʘʩʪʠʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ 

ʨʝʢʦʤʙʠʥʘʮʠʠ. W ʭʨʦʤʦʩʦʤʘ ʦʩʪʘʸʪʩʷ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ, ʤʝʥʝʝ ʧʝʨʝʩʪʨʦʝʥʥʦʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ Z, ʥʦ ʚʩy ʝʱʸ ʛʦʨʘʟʜʦ ʤʝʥʴʰʠʭ ʨʘʟʤʝʨʦʚ. 

 

1.3.4 ɼʘʣʴʥʝʡʰʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ ʠ ʨʦʣʴ ʠʥʚʝʨʩʠʡ ʚ 

ʵʪʦʤ 

ɼʘʣʴʥʝʡʰʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʦʣʦʚʦʡ ʧʘʨʳ ʧʨʠʚʝʣʘ ʢ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʜʝʛʨʘʜʘʮʠʠ ʧʦʣ-ʦʧʨʝʜʝʣʷʶʱʠʭ ʭʨʦʤʦʩʦʤ (Y ʠ W). ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʜʦ ʩʠʭ ʧʦʨ ʥʝ 

ʧʨʠʰʣʠ ʢ ʢʦʥʩʝʥʩʫʩʫ ʚ ʚʦʧʨʦʩʝ ʧʨʦʮʝʩʩʘ ʜʝʛʨʘʜʘʮʠʠ Y-ʭʨʦʤʦʩʦʤʳ: ʙʳʣ ʣʠ ʵʪʦ 

ʧʦʩʪʝʧʝʥʥʳʡ ʧʨʦʮʝʩʩ ʥʘʢʦʧʣʝʥʠʷ ʨʘʟʣʠʯʠʡ, ʠʣʠ ʞʝ ʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʥʝʢʠʡ 

çʛʝʥʦʤʥʳʡ ʢʘʪʘʢʣʠʟʤè, ʥʘʧʨʠʤʝʨ ʚ ʚʠʜʝ ʠʥʚʝʨʩʠʠ, [67].  ʉʨʘʚʥʝʥʠʝ X- ʠ Y-

ʭʨʦʤʦʩʦʤ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʙʦʠʭ ʧʨʦʮʝʩʩʘʭ. ʂʘʢ ʤʠʥʠʤʫʤ 

ʦʜʥʫ ʜʨʝʚʥʶʶ ʢʨʫʧʥʫʶ ʠʥʚʝʨʩʠʶ ʚʠʜʥʦ, ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʵʚʦʣʶʮʠʦʥʥʳʡ ʩʣʦʡ ʥʘ ʍ. 

ʆʜʥʘʢʦ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʘʭʦʜʷʪ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʙʦʣʝʝ ʧʣʘʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚʥʫʪʨʠ ʥʝʙʦʣʴʰʠʭ ʛʝʥʥʳʭ ʙʣʦʢʦʚ ʥʘ Y [67]. ʇʩʝʚʜʦʘʫʪʦʩʦʤʥʳʝ 

ʦʙʣʘʩʪʠ ʧʦʩʪʝʧʝʥʥʦ ʩʦʢʨʘʱʘʣʠʩʴ, ʧʝʨʝʤʝʱʘʷ ʛʝʥʳ ʚ ʥʝʨʝʢʦʤʙʠʥʠʨʫʶʱʠʝ ʯʘʩʪʠ. 

ʊʘʢʠʝ ʛʝʥʳ ʠʟʤʝʥʷʣʠ ʛʦʤʦʣʦʛʠʶ ʩ ʛʝʥʘʤʠ ʥʘ ʍ-ʭʨʦʤʦʩʦʤʝ ʠ ʜʘʞʝ GC ʩʦʩʪʘʚ 

ʚʥʫʪʨʠ ʛʝʥʦʚ [109]. ʊʝʤ ʥʝ ʤʝʥʝʝ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʜʝʛʨʘʜʘʮʠʷ Y ʭʨʦʤʦʩʦʤʳ 

ʧʨʦʭʦʜʠʣʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʸʪ ʜʝʣʝʮʠʡ ʠ ʚʩʪʘʚʦʢ [110]. 
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ɺ ʪʦ ʞʝ ʚʨʝʤʷ W-ʭʨʦʤʦʩʦʤʘ ʥʝʢʦʪʦʨʳʭ ʧʪʠʮ ʵʤʫ ʠʣʠ ʧʠʪʦʥʦʚ ʦʩʪʘʣʘʩʴ ʙʦʣʝʝ-

ʤʝʥʝʝ ʥʝʪʨʦʥʫʪʦʡ, ʭʦʪʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʦʣʦʚʦʡ ʧʘʨʳ ʭʨʦʤʦʩʦʤ ʫ ʧʪʠʮ (ZW) ʯʘʱʝ 

ʚʩʝʛʦ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʣʠʪʝʨʘʪʫʨʫ ʦ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʜʝʛʨʘʜʘʮʠʠ W ʭʨʦʤʦʩʦʤʳ 

[111, 112]. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʪʘʢʩʦʥʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦʣʦʚʳʭ 

ʭʨʦʤʦʩʦʤ ʧʪʠʮ ʷʚʣʷʝʪʩʷ ʠʥʬʨʘʢʣʘʩʩ ʙʝʩʢʠʣʝʚʳʭ ʧʪʠʮ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʡ ʥʳʥʝ 

ʞʠʚʫʱʠʡ ʪʘʢʩʦʥ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ 2009 ʛʦʜʘ ʧʦʢʘʟʘʣʦ, ʢʘʢ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʚʳʩʦʢʦ ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ 

ʛʝʥ Fem-1ʉ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʘ ʥʘʯʠʥʘʷ ʦʪ ʥʝʤʘʪʦʜ ʠ ʟʘʢʘʥʯʠʚʘʷ 

ʤʣʝʢʦʧʠʪʘʶʱʠʤʠ, ʩʮʝʧʣʝʥ ʩ ʧʘʨʦʡ ʛʦʥʦʩʦʤ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ ʢʠʣʝʚʳʭ ʧʪʠʮ [113, 

114]. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʥʝʢʦʪʦʨʳʭ ʩʦʚʠʥʳʭ ʠ 

ʚʦʨʦʙʴʠʥʦʦʙʨʘʟʥʳʭ ʛʝʥ Fem-1ʉ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʢʘʢ ʥʘ Z, ʪʘʢ ʠ ʥʘ W, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʫ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʫʨʦʦʙʨʘʟʥʳʭ, ʛʫʩʝʦʙʨʘʟʥʳʭ, ʠ ʧʦʧʫʛʘʝʚ ʛʝʥ ʙʳʣ 

ʦʙʥʘʨʫʞʝʥ ʣʠʰʴ ʥʘ Z-ʭʨʦʤʦʩʦʤʝ. ʋ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʩʪʨʘʫʩʦʦʙʨʘʟʥʳʭ ʯʴʠ 

ʭʨʦʤʦʩʦʤʳ ʩʯʠʪʘʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʜʨʝʚʥʝʡʰʠʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʥʝ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤʠ, ʛʝʥ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʥʘ ʦʙʝʠʭ ʭʨʦʤʦʩʦʤʘʭ ʚ 

ʧʩʝʚʜʦʘʫʪʦʩʦʤʥʳʭ ʦʙʣʘʩʪʷʭ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʨʫʛʦʡ ʛʨʫʧʧʳ 2014 ʛʦʜʘ, ʧʦʩʚʷʱʸʥʥʦʝ ʠʟʫʯʝʥʠʶ 

ʵʚʦʣʶʮʠʦʥʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ ʧʪʠʮ, ʥʘʛʣʷʜʥʦ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ ʢʘʢ ʧʨʦʠʩʭʦʜʠʣʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʛʦʥʦʩʦʤ ʦʪ ʦʙʱʝʛʦ 

ʧʨʝʜʢʘ ʚʩʝʭ ʧʪʠʮ, ʜʦ ʢʦʥʢʨʝʪʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠʥʬʨʦʢʣʘʩʩʦʚ ʙʝʩʢʠʣʝʚʳʭ 

(Palaeognathae) ʠ ʥʦʚʦʥʸʙʥʳʭ (Neognathae) [115]. ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʦʪʯʸʪʣʠʚʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ W-ʠʥʚʝʨʩʠʠ ʠʛʨʘʣʠ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʧʦʜʘʚʣʝʥʠʠ ʨʝʢʦʤʙʠʥʘʮʠʠ, ʥʦ ʠ Z-ʠʥʚʝʨʩʠʠ (ʨʠʩʫʥʦʢ 6). 

ɸʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʚ ʛʝʥʝʪʠʯʝʩʢʫʶ ʜʝʪʝʨʤʠʥʘʮʠʶ ʧʦʣʘ ʙʳʣ ʚʦʚʣʝʯʸʥ ʛʝʥ 

DMRT1 (ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʛʝʥ ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʦʣ), ʘ ʧʨʦʮʝʩʩ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ 

ʥʘʯʘʣʩʷ ʝʱʸ ʫ ʩʘʤʦʛʦ ʘʥʮʝʩʪʨʘʣʴʥʦʛʦ ʚʠʜʘ. ʇʝʨʚʘʷ Z-ʩʮʝʧʣʝʥʥʘʷ ʠʥʚʝʨʩʠʷ 

ʥʝʙʦʣʴʰʦʛʦ ʫʯʘʩʪʢʘ ʧʨʦʠʟʦʰʣʘ ʥʝ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ, ʘ ʠʟ-ʟʘ ʥʘʢʦʧʣʝʥʥʦʛʦ 

çʘʥʪʘʛʦʥʠʯʝʩʢʦʛʦ ʵʧʠʩʪʘʟʘè ʚ ʨʘʡʦʥʝ DMRT1, ʢʦʪʦʨʳʡ ʤʦʛ ʧʨʠʚʝʩʪʠ ʢ ʢʦʥʬʣʠʢʪʫ 

ʘʣʣʝʣʝʡ. 
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ʄʥʦʞʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʠʪʦʧʘʨʥʦʢʦʧʳʪʥʳʭ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʤʦʣʝʢʫʣʷʨʥʳʭ ʧʦʜʭʦʜʦʚ, ʠ ʥʘ 

ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ 2017 ʛʦʜʫ ʚʳʰʣʘ ʨʘʙʦʪʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʢʘʨʪʫ ʍ-ʭʨʦʤʦʩʦʤʳ ʤʝʞʜʫ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʜʝʩʷʪʴ ʩʝʤʝʡʩʪʚ 

(ʨʠʩʫʥʦʢ 7).  

 

ʈʠʩʫʥʦʢ 6 ï ʇʨʝʜʧʦʣʘʛʘʝʤʳʝ ʩʮʝʥʘʨʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʚʦʣʶʮʠʦʥʥʳʭ ʧʣʘʩʪʦʚ ʧʪʠʮ (ʠʟ Zhou et 

al. 2014 ʩ ʤʦʜʠʬʠʢʘʮʠʷʤʠ) 

ɸʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʧʨʝʜʢʦʚʫʶ ʍ-ʭʨʦʤʦʩʦʤʫ, ʘ ʪʘʢʞʝ 

ʧʨʦʩʣʝʜʠʪʴ ʢʣʶʯʝʚʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʚ ʥʝʡ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ ʦʪʨʷʜʘ 

Cetartiodactyla [116]. ʉʨʘʚʥʝʥʠʝ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ BAC ʢʣʦʥʦʚ 

ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚʠʜʦʚ ʚʳʷʚʠʣʦ ʪʨʠ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʭ ʩʮʝʥʘʨʠʷ, 

ʧʦ ʢʦʪʦʨʳʤ ʤʦʛʣʘ ʠʜʪʠ ʵʚʦʣʶʮʠʷ: ʩʦʭʨʘʥʝʥʠʝ ʘʥʮʝʩʪʨʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʠʟʤʝʥʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʮʝʥʪʨʦʤʝʨʳ ʠ ʠʥʚʝʨʩʠʷ ʩʠʥʪʝʥʥʳʭ ʙʣʦʢʦʚ. 
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ʈʠʩʫʥʦʢ 7 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʍ-ʭʨʦʤʦʩʦʤʳ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʪʨʷʜʘ 

Cetartiodactyla (ʠʟ Proskuryakova et al. 2017 ʩ ʤʦʜʠʬʠʢʘʮʠʷʤʠ) 

ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʨʳʙ ʠ ʣʷʛʫʰʝʢ ʧʦʣʦʚʳʝ ʭʨʦʤʦʩʦʤʳ ʛʦʤʦʤʦʨʬʥʳ, ʥʦ ʥʝ ʫ 

ʪʨyʭʠʛʣʦʡ ʢʦʣʶʰʢʠ (Gasterosteus aculeatus Linnaeus, 1758), ʯʴʷ ʧʦʣʦʚʘʷ ʧʘʨʘ 

ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦʡ ʵʚʦʣʶʮʠʠ ʧʦʣʦʚʳʭ 

ʭʨʦʤʦʩʦʤ. ʕʪʘ ʨʳʙʘ ʠʤʝʝʪ ʛʝʪʝʨʦʤʦʨʬʥʫʶ ʧʘʨʫ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ, 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ (14ï26 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ), ʥʦ ʫʞʝ ʥʘ ʵʪʦʡ 

ʩʪʘʜʠʠ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ Y- ʠ ʍ-ʭʨʦʤʦʩʦʤʘʤʠ. ʇʦʜʘʚʣʝʥʥʳʡ 

ʢʨʦʩʩʠʥʛʦʚʝʨ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʜʣʠʥʳ ʭʨʦʤʦʩʦʤ ʧʨʠʚʸʣ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʧʩʝʚʜʦʘʫʪʦʩʦʤʥʳʭ ʦʙʣʘʩʪʝʡ [117]. ʕʪʘ ʦʙʣʘʩʪʴ ʩʦʚʧʘʜʘʝʪ ʩ ʪʨʝʤʷ 

ʧʝʨʠʮʝʥʪʨʠʯʝʩʢʠʤʠ ʠʥʚʝʨʩʠʷʤʠ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʨʦʣʴ ʚ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ Y- ʠ  

ʍ-ʭʨʦʤʦʩʦʤ [118]. 

ɻʝʥʦʤ ʛʨʳʟʫʥʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ ʠ ʩʠʣʴʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʤʥʦʛʠʭ ʧʣʘʮʝʥʪʘʨʥʳʭ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʢʘʢ ʩʠʣʴʥʦ ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ 

ʍ-ʭʨʦʤʦʩʦʤʘ ʤʳʰʝʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʤʣʝʢʦʧʠʪʘʶʱʠʤʠ [119]. 

ɺʳʨʘʚʥʠʚʘʥʠʝ ʩʙʦʨʦʢ ʯʝʣʦʚʝʢʘ, ʢʦʰʢʠ ʠ ʩʚʠʥʴʠ ʧʦʢʘʟʘʣʠ ʵʚʦʣʶʮʠʦʥʥʦʝ 

ʩʦʭʨʘʥʝʥʠʝ ʧʦʨʷʜʢʘ ʛʝʥʦʚ ʠ ʘʨʭʠʪʝʢʪʫʨʳ ʍ-ʭʨʦʤʦʩʦʤʳ. ʊʘʢʦʡ ʞʝ ʧʦʨʷʜʦʢ ʛʝʥʦʚ 

ʙʳʣ ʚʳʷʚʣʝʥ ʠ ʜʣʷ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʢʣʶʯʘʷ ʣʦʰʘʜʴ, ʩʦʙʘʢʫ ʠ ʩʣʦʥʘ [120, 

121, 122]. ʆʜʥʘʢʦ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʩ ʛʝʥʦʤʦʤ ʤʳʰʠ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʝ ʤʝʥʝʝ ʩʝʤʠ ʠʥʚʝʨʩʠʡ ʚʥʫʪʨʠ ʍ-ʭʨʦʤʦʩʦʤʳ [26]. 
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ɼʣʷ ʤʳʰʝʦʙʨʘʟʥʳʭ ʛʨʳʟʫʥʦʚ (Myomorpha) ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʠʭ ʪʝʤʧʘʭ ʢʘʨʠʦʪʠʧʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ 

ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʜʣʷ ʜʘʥʥʦʡ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

ʧʦʣʦʚʳʝ ʭʨʦʤʦʩʦʤʳ ʯʘʱʝ ʚʩʝʛʦ ʧʦʜʚʝʨʛʘʣʠʩʴ ʪʨʘʥʩʣʦʢʘʮʠʷʤ, ʘ Y-ʭʨʦʤʦʩʦʤʘ ʪʘʢ 

ʩʠʣʴʥʦ ʜʝʛʨʘʜʠʨʦʚʘʣʘ, ʯʪʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʫʞʝ ʟʘʬʠʢʩʠʨʦʚʘʥ ʬʘʢʪ ʝ y

ʠʩʯʝʟʥʦʚʝʥʠʷ [123, 105, 124, 125]. ʊʘʢʠʝ ʘʙʝʨʨʘʮʠʠ ʢʘʢ ʧʝʨʝʮʝʥʪʨʠʯʝʩʢʠʝ 

ʠʥʚʝʨʩʠʠ, ʠʟʤʝʥʝʥʠʝ ʧʦʣʦʞʝʥʠʷ (ʨʝʧʦʟʠʮʠʷ) ʮʝʥʪʨʦʤʝʨʳ ʠʣʠ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ 

ʮʝʥʪʨʦʤʝʨ ʷʚʣʷʶʪʩʷ ʦʙʳʯʥʳʤʠ ʩʦʙʳʪʠʷʤʠ ʚ ʵʚʦʣʶʮʠʠ ʛʝʥʦʤʦʚ ʤʳʰʝʦʙʨʘʟʥʳʭ 

[123, 126, 127, 128]. ɸ ʩʨʝʜʠ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʭʦʤʷʢʦʚʳʭ (Arvicolinae) 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ çʛʠʛʘʥʪʩʢʠʝ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤʳè,  ʟʘʥʠʤʘʶʱʠʝ ʜʦ 20% ʦʪ ʚʩʝʛʦ 

ʛʝʥʦʤʘ. ʇʨʠʯʠʥʦʡ ʦʙʨʘʟʦʚʘʥʠʷ ʪʘʢʠʭ ʭʨʦʤʦʩʦʤ ʤʦʛʣʦ ʩʪʘʪʴ ʚʢʣʶʯʝʥʠʝ ʦʛʨʦʤʥʳʭ 

ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʦʚʳʭ ʙʣʦʢʦʚ [129, 130]. 

ʆʜʥʘʢʦ, ʥʝ ʚʩʝʛʜʘ ʭʨʦʤʦʩʦʤʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ, ʠʥʦʛʜʘ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠ ʩʣʝʜʩʪʚʠʝʤ ʪʘʢʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʤ ʥʘ ʠʟʫʯʝʥʠʝ ʵʚʦʣʶʮʠʠ ʧʦʣʦʚʳʭ 

ʭʨʦʤʦʩʦʤ ʫ ʟʤʝʡ, ʙʳʣ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʝʤʝʡʩʪʚ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʚʳʩʰʠʤ ʠ ʧʨʠʤʠʪʠʚʥʳʤ ʟʤʝʷʤ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʚʳʩʰʠʭ ʟʤʝʡ Elaphe 

radiata (Boie, 1827) ʠ Natrix natrix (Linnaeus, 1758) ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʥʘʣʠʯʠʝ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʘ ʚ ʩʚʦʠʭ W ʭʨʦʤʦʩʦʤʘʭ. ʇʨʠ ʵʪʦʤ ʫ E. 

radiata ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʩʘʪʝʣʣʠʪʥʘʷ ɼʅʂ, ʢʦʪʦʨʘʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʦʢʘʣʠʟʦʚʘʣʘʩʴ ʚ W ʭʨʦʤʦʩʦʤʝ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʫʶ 

ʨʦʣʴ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ. ɸʥʘʣʦʛʠʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʣʷ Xenodon merremii (Wagler, 1824), ʛʜʝ ʪʘʢʞʝ ʙʳʣʘ 

ʚʳʷʚʣʝʥʘ ʢʦʥʩʝʨʚʘʮʠʷ ʩʘʪʝʣʣʠʪʥʦʡ ɼʅʂ ʚ W-ʭʨʦʤʦʩʦʤʝ. ɺʩʝ ʵʪʠ ʟʤʝʠ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʛʝʪʝʨʦʤʦʨʬʥʳʤʠ ʧʘʨʘʤʠ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʨʠʤʠʪʠʚʥʳʭ ʩʝʤʝʡʩʪʚ ʟʤʝʡ, ʪʘʢʠʭ ʢʘʢ Boidae, ʥʝ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʥʘʣʠʯʠʝ ʘʥʘʣʦʛʠʯʥʳʭ ʩʘʪʝʣʣʠʪʥʳʭ ɼʅʂ ʚ ʩʚʦʠʭ ʧʦʣʦʚʳʭ ʛʦʤʦʤʦʨʬʥʳʭ 

ʭʨʦʤʦʩʦʤʘʭ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦʣʦʚʳʭ 

ʭʨʦʤʦʩʦʤ ʫ ʙʦʣʝʝ ʵʚʦʣʶʮʠʦʥʥʦ ʧʨʦʜʚʠʥʫʪʳʭ ʟʤʝʡ, ʚʦʟʤʦʞʥʦ, ʙʳʣʠ ʦʙʫʩʣʦʚʣʝʥʳ 
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ʚʥʝʜʨʝʥʠʝʤ ʪʨʘʥʩʧʦʟʦʥʦʚ, ʘ ʠʥʚʝʨʩʠʠ ʩʪʘʣʠ ʣʠʰʴ ʨʝʟʫʣʴʪʘʪʦʤ ʠʭ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʜʘʣʴʥʝʡʰʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ [131]. 

 

1.3.5 ɼʨʫʛʘʷ ʨʦʣʴ ʍ-ʭʨʦʤʦʩʦʤʳ 

ʊʨʘʜʠʮʠʦʥʥʦ ʧʦʣ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʠʩʪʝʤʝ XY / WZ, ʛʜʝ Y- ʠʣʠ  

W-ʭʨʦʤʦʩʦʤʳ ʥʝʩʫʪ ʨʝʰʘʶʱʠʝ ʛʝʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʘʤʮʦʚ ʠʣʠ ʩʘʤʦʢ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʜʥʘʢʦ, ʩʫʱʝʩʪʚʫʝʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʤʝʭʘʥʠʟʤ ð ʙʘʣʘʥʩʦʚʘʷ 

ʪʝʦʨʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʘ, ʢʦʪʦʨʳʡ ʧʦʜʯʸʨʢʠʚʘʝʪ, ʯʪʦ ʥʝ ʚʩʝ ʪʘʢ ʦʜʥʦʟʥʘʯʥʦ ʠ ʧʦʣ 

ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʥʘʙʦʨʘ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ ʢ ʘʫʪʦʩʦʤʘʤ. ɼʘʥʥʘʷ 

ʪʝʦʨʠʷ ʙʳʣʘ ʦʪʢʨʳʪʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʣʦʜʦʚʦʡ ʤʫʭʠ (D. melanogaster) ʚ 1925 ʛʦʜʫ 

ɹʨʠʜʞʝʩʦʤ, ʩʪʘʚ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʢʦʥʮʝʧʮʠʡ ʚ ʵʚʦʣʶʮʠʠ ʧʦʣʦʚʳʭ 

ʭʨʦʤʦʩʦʤ. ʉʦʛʣʘʩʥʦ ʙʘʣʘʥʩʦʚʦʡ ʪʝʦʨʠʠ, ʨʘʟʚʠʪʠʝ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʨʝʛʫʣʠʨʫʝʪʩʷ 

ʯʠʩʣʦʤ  

ʍ-ʭʨʦʤʦʩʦʤ (ʦʪ 1 ʜʦ 3), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘʣʠʯʠʝ Y ʥʠʢʘʢ ʥʝ ʚʣʠʷʝʪ ʥʘ ʧʨʦʮʝʩʩ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʘ. ʉʘʤʮʳ ʙʝʟ Y-ʭʨʦʤʦʩʦʤʳ ʬʝʥʦʪʠʧʠʯʝʩʢʠ ʥʝʦʪʣʠʯʠʤʳ ʦʪ ʩʘʤʮʦʚ 

ʩ Y, ʦʜʥʘʢʦ ʝy ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʷʝʪ ʬʝʨʪʠʣʴʥʦʩʪʴ ʩʘʤʮʦʚ. ɽʩʣʠ ʩʦʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ 

ʍ-ʭʨʦʤʦʩʦʤ ʢ ʘʫʪʦʩʦʤʘʤ ʙʫʜʝʪ ʨʘʚʥʦ 1, ʪʦʛʜʘ ʠʟ ʵʤʙʨʠʦʥʦʚ ʨʘʟʚʠʚʘʶʪʩʷ 

ʥʦʨʤʘʣʴʥʳʝ ʩʘʤʢʠ, ʝʩʣʠ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʚʥʦ 0,5 ï ʪʦʛʜʘ ʧʦʷʚʣʷʶʪʩʷ ʥʦʨʤʘʣʴʥʳʝ 

ʩʘʤʮʳ. ɼʨʫʛʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ʘʥʦʤʘʣʴʥʳʤʠ ʠ ʧʨʠʚʦʜʷʪ ʢ ʧʦʷʚʣʝʥʠʶ 

ʠʥʪʝʨʩʝʢʩʦʚ, ʠ ʩʚʝʨʭʜʦʤʠʥʠʨʦʚʘʥʠʶ ʧʦʣʘ ï ʩʚʝʨʭʩʘʤʦʢ ʠ ʩʚʝʨʭʩʘʤʮʦʚ [28, 132]. 

ʇʦʤʠʤʦ ʩʚʦʝʡ ʢʣʶʯʝʚʦʡ ʨʦʣʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʣʘ, ʍ-ʭʨʦʤʦʩʦʤʘ ʪʘʢʞʝ 

ʨʝʛʫʣʠʨʫʝʪ ʥʝʢʦʪʦʨʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ. ʀʥʚʝʨʩʠʠ ʥʘ ʍ-ʭʨʦʤʦʩʦʤʝ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʵʪʠ ʧʨʦʮʝʩʩʳ, 

ʠʟʤʝʥʷʷ ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʶ ʛʝʥʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʥʝʡ. ʅʝʜʘʚʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʥʘʨʫʞʠʣʠ ʫ ʙʘʙʦʯʢʠ ʠʟ ʨʦʜʘ Ostrina ʭʨʦʤʦʩʦʤʥʫʶ ʧʝʨʝʩʪʨʦʡʢʫ, 

ʦʭʚʘʪʳʚʘʶʱʫʶ ʙʦʣʝʝ ʯʝʪʚʝʨʪʠ ʧʦʣʦʚʦʡ ʭʨʦʤʦʩʦʤʳ Z [133, 134]. ɼʘʥʥʘʷ ʦʙʣʘʩʪʴ 

ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʣʦʢʫʩʳ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʬʘʢʪʦʨʳ ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʠʟʦʣʷʮʠʠ ʠ 

ʨʘʟʜʝʣʷʝʪ ʤʝʞʜʫ ʩʦʙʦʡ ʜʚʝ ʬʦʨʤʳ E ʠ Z ʦʜʥʦʛʦ ʚʠʜʘ Ostrinia nubilalis H¿bner, 1796. 

ʕʪʠ ʜʚʝ ʬʦʨʤʳ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʥʦʩʷʪ ʢ ʥʝʜʘʚʥʦ ʦʙʨʘʟʦʚʘʚʰʠʤʩʷ (ʧʨʠʤʝʨʥʦ 100 
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ʪʳʩ. ʣʝʪ ʥʘʟʘʜ) ʠ ʦʙʲʷʩʥʷʶʪ ʵʚʦʣʶʮʠʦʥʥʫʶ ʜʠʚʝʨʛʝʥʮʠʶ ʠʤʝʥʥʦ ʩʮʝʧʣʝʥʥʳʤʠ 

ʣʦʢʫʩʘʤʠ ʚʥʫʪʨʠ ʥʝ ʨʝʢʦʤʙʠʥʠʨʫʶʱʝʛʦ ʫʯʘʩʪʢʘ [72, 73]. 

ʉʨʝʜʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʴʶʨʢʦʚʳʭ (Taeniopygia guttata Vieillot, 1817) 

ʦʙʥʘʨʫʞʝʥʘ ʠʥʚʝʨʩʠʷ Z-ʭʨʦʤʦʩʦʤʳ, ʚʣʠʷʶʱʘʷ ʥʘ ʫʩʧʝʭ ʦʪʮʦʚʩʪʚʘ. ʂʘʢ ʦʢʘʟʘʣʦʩʴ, 

ʠʥʚʝʨʩʠʷ ʧʦʣʦʚʦʡ ʭʨʦʤʦʩʦʤʳ TguZ ʚʣʠʷʝʪ ʥʘ ʤʦʨʬʦʣʦʛʠʶ, ʩʢʦʨʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ 

ʢ ʦʧʣʦʜʦʪʚʦʨʝʥʠʶ ʫ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ. ʉʝʤʝʥʥʘʷ ʞʠʜʢʦʩʪʴ ʩʘʤʮʦʚ, ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ 

ʧʦ ʠʥʚʝʨʩʠʠ ʠʤʝʣʘ ʩʘʤʳʝ ʜʣʠʥʥʳʝ ʞʛʫʪʠʢʠ ʠ ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʤʝʱʝʥʠʷ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʦʤʦʟʠʛʦʪʥʳʝ ʩʘʤʮʳ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʥʘʠʤʝʥʴʰʠʡ ʫʩʧʝʭ ʦʪʮʦʚʩʪʚʘ [135]. 

 

1.3.6 ʈʦʣʴ ʍ-ʭʨʦʤʦʩʦʤʳ ʚ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʠ 

ɺʠʜʦʦʙʨʘʟʦʚʘʥʠʝ ï ʢʦʤʧʣʝʢʩʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ, ʦʯʝʚʠʜʥʦ, ʧʨʦʭʦʜʠʪ ʚ 

ʢʘʞʜʦʡ ʵʚʦʣʶʮʠʦʥʥʦʡ ʣʠʥʠʠ ʧʦ ʩʚʦʝʤʫ ʫʥʠʢʘʣʴʥʦʤʫ ʩʮʝʥʘʨʠʶ. ʍʨʦʤʦʩʦʤʥʳʝ 

ʠʥʚʝʨʩʠʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʠ, ʩʧʦʩʦʙʩʪʚʫʷ ʜʠʚʝʨʛʝʥʮʠʠ ʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʠʟʦʣʷʮʠʠ ʧʦʧʫʣʷʮʠʡ. ʇʨʝʢʨʘʱʝʥʠʝ ʨʝʢʦʤʙʠʥʘʮʠʠ ʤʝʞʜʫ X- ʠ  

Y-ʭʨʦʤʦʩʦʤʘʤʠ ʠ ʥʘʢʦʧʣʝʥʠʝ ʤʫʪʘʮʠʡ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʶ, 

ʧʦʜʜʝʨʞʠʚʘʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʛʝʥʦʚ ʠ ʫʩʢʦʨʷʷ ʵʚʦʣʶʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ 

[136]. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʤʫ ʧʘʨʘʛʨʘʬʫ, ʚʘʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʜʚʘ çʧʨʘʚʠʣʘ 

ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷè, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ɼʞʝʨʠ ʂʦʵʥʦʤ. ʆʥ ʚʳʜʝʣʠʣ çʇʨʘʚʠʣʦ 

ʍʦʣʜʝʡʥʘè ʠ çɹʦʣʴʰʦʡ ʵʬʬʝʢʪ ʍ-ʭʨʦʤʦʩʦʤʳè [137, 138]. 

çʇʨʘʚʠʣʦ ʍʦʣʜʝʡʥʘè ʦʙʲʷʩʥʷʝʪ, ʯʪʦ ʝʩʣʠ ʫ ʤʝʞʚʠʜʦʚʳʭ ʛʠʙʨʠʜʦʚ ʦʜʠʥ ʠʟ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʦʚ ʩʪʝʨʠʣʴʥʳʡ, ʪʦ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʳʰʝ 95% ʵʪʦ ʙʫʜʝʪ 

ʛʝʪʝʨʦʛʘʤʝʪʥʳʡ ʧʦʣ (XY ʠʣʠ ZW) [139]. ɺʪʦʨʦʝ çʧʨʘʚʠʣʦè ï ʙʦʣʴʰʦʡ ʵʬʬʝʢʪ  

ʍ-ʭʨʦʤʦʩʦʤʳ ï ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʫ ʛʠʙʨʠʜʦʚ ʟʘʤʝʥʘ ʍ-ʭʨʦʤʦʩʦʤʳ ʦʜʥʦʛʦ ʚʠʜʘ 

ʥʘ ʍ-ʭʨʦʤʦʩʦʤʫ ʜʨʫʛʦʛʦ ʦʢʘʟʳʚʘʝʪ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʛʠʙʨʠʜʥʫʶ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʦʡ ʟʘʤʝʥʦʡ ʘʫʪʦʩʦʤʳ, 

ʚʚʠʜʫ ʙʦʣʝʝ ʧʣʦʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʝʥʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʦʩʪʟʠʛʦʪʠʯʝʩʢʦʡ 

ʠʟʦʣʷʮʠʠ [140, 141]. ʂʦʥʮʝʧʮʠʠ, ʦʙʲʷʩʥʷʶʱʠʝ ʵʪʠ ʧʨʘʚʠʣʘ ʚʢʣʶʯʘʶʪ çʪʝʦʨʠʶ 

ʜʦʤʠʥʘʥʪʥʦʩʪʠè, çʪʝʦʨʠʶ ʙʳʩʪʨʦʡ ʵʚʦʣʶʮʠʠ ʍè, çʛʠʧʦʪʝʟʫ ʙʳʩʪʨʦʡ ʵʚʦʣʶʮʠʠ 

ʩʘʤʮʦʚè, ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʘʩʧʝʢʪʳ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 
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ʯʪʦ ʍ-ʭʨʦʤʦʩʦʤʘ ʯʘʩʪʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʤʝʞʜʫ ʚʠʜʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʫʪʦʩʦʤʘʤʠ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦ ʷʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʍ-ʭʨʦʤʦʩʦʤʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʙʦʣʝʝ ʩʠʣʴʥʦʤʫ ʦʪʙʦʨʫ ʧʨʦʪʠʚ ʛʠʙʨʠʜʥʳʭ 

ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʝʡ. 

ʇʦʜʢʨʝʧʣʝʥʠʝ ʜʣʷ çʇʨʘʚʠʣʘ ʍʦʣʜʝʡʥʘè ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ ʨʘʙʦʪʝ, 

ʧʨʦʚʝʜʸʥʥʦʡ ʥʘ ʧʨʠʤʝʨʝ ʩʘʨʘʥʯʦʚʳʭ [142]. Vandiemenella viatica Erichson, 1842 ï 

ʚʠʜ ʘʚʩʪʨʘʣʠʡʩʢʦʡ ʩʘʨʘʥʯʠ, ʠʤʝʶʱʠʡ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʅʝʩʢʦʣʴʢʦ ʧʦʧʫʣʷʮʠʡ V. 

viatica, ʦʙʠʪʘʶʱʠʭ ʚʤʝʩʪʝ, ʦʙʨʘʟʫʶʪ ʛʨʫʧʧʫ ʭʨʦʤʦʩʦʤʥʳʭ ʨʘʩ. ɼʚʝ ʨʘʩʳ 

ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʝʨʠʮʝʥʪʨʠʯʝʩʢʦʡ ʠʥʚʝʨʩʠʝʡ ʧʦʣʦʚʦʡ ʭʨʦʤʦʩʦʤʳ ʠ 

ʮʝʥʪʨʠʯʝʩʢʠʤ ʩʣʠʷʥʠʝʤ ʵʪʦʡ ʠʥʚʝʨʪʠʨʦʚʘʥʥʦʡ ʍ-ʭʨʦʤʦʩʦʤʳ ʩ ʧʝʨʚʦʡ ʧʘʨʦʡ 

ʘʫʪʦʩʦʤ. ʇʨʠ ʧʦʩʣʝʜʫʶʱʠʭ ʩʢʨʝʱʠʚʘʥʠʷʭ ʠʟʫʯʘʣʠʩʴ ʛʝʪʝʨʦʟʠʛʦʪʥʳʝ ʦʩʦʙʠ, ʠ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʝʪʝʨʦʟʠʛʦʪʥʳʝ ʩʘʤʮʳ ʠʤʝʣʠ ʦʪʢʣʦʥʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʤʝʡʦʟʘ. 

ɹʣʦʢʠʨʦʚʘʥʠʝ ʩʧʘʨʠʚʘʥʠʷ ʛʦʤʦʣʦʛʠʯʥʳʭ ʭʨʦʤʦʩʦʤ ʠʣʣʶʩʪʨʠʨʫʝʪ, 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʨʦʣʴ ʭʨʦʤʦʩʦʤʥʳʭ ʘʙʝʨʨʘʮʠʡ ʚ ʩʥʠʞʝʥʠʠ ʬʝʨʪʠʣʴʥʦʩʪʠ 

ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʦʩʦʙʝʡ, ʯʪʦ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʘʯʘʣʴʥʦʡ 

ʜʠʚʝʨʛʝʥʮʠʠ ʧʦʧʫʣʷʮʠʡ.  

ʊʘʢʞʝ ʵʪʦ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʫ ʧʦʜʚʠʜʦʚ ʩʘʧʧʦʨʩʢʦʡ ʢʦʙʳʣʢʠ (Podisma 

sapporensis Shiraki, 1910), ʦʙʠʪʘʶʱʠʭ ʚʜʦʣʴ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ, ʉʘʭʘʣʠʥʘ, 

ʍʦʢʢʘʡʜʦ ʠ ʜʨʫʛʠʭ ʦʩʪʨʦʚʦʚ ʗʧʦʥʠʠ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʜʚʫʭ ʭʨʦʤʦʩʦʤʥʳʭ ʨʘʩ ʩ 

ʦʩʪʨʦʚʦʚ ʂʫʥʘʰʠʨ ʠ ʉʘʭʘʣʠʥ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʭʨʦʤʦʩʦʤʥʳʝ ʦʪʣʠʯʠʷ ʦʪ 

ʩʪʘʥʜʘʨʪʥʦʡ ʨʘʩʳ, ʦʙʠʪʘʶʱʝʡ ʥʘ ʦ. ʍʦʢʢʘʡʜʦ. ʇʦʧʫʣʷʮʠʶ ʩ ʦ. ʂʫʥʘʰʠʨ ʦʪʣʠʯʘʣʘ 

ʨʦʙʝʨʪʩʦʥʦʚʩʢʘʷ ʪʨʘʥʩʣʦʢʘʮʠʷ, ʟʘʪʨʘʛʠʚʘʶʱʘʷ ʍ-ʭʨʦʤʦʩʦʤʫ ʠ ʧʷʪʫʶ ʧʘʨʫ 

ʘʫʪʦʩʦʤ. ɺ ʣʦʢʘʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ ʥʘ ʦ. ʉʘʭʘʣʠʥ ʫ ʦʩʦʙʝʡ ʙʳʣʘ ʥʘʡʜʝʥʘ 

ʧʝʨʠʮʝʥʪʨʠʯʝʩʢʘʷ ʠʥʚʝʨʩʠʷ ʥʝʙʦʣʴʰʦʛʦ ʫʯʘʩʪʢʘ ʍ-ʭʨʦʤʦʩʦʤʳ ʚ ʛʦʤʦʟʠʛʦʪʝ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʩʢʨʝʱʠʚʘʥʠʶ ʚʠʜʦʚ ʠʟ ʵʪʠʭ ʧʦʧʫʣʷʮʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʘʣʠ 

ʦʪʩʫʪʩʪʚʠʝ ʧʨʝʢʦʧʫʣʷʮʠʦʥʥʳʭ ʠʟʦʣʠʨʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ. ɸʥʘʣʠʟ ʛʠʙʨʠʜʥʳʭ 

ʵʤʙʨʠʦʥʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʤʝʩʪʝ ʩ ʥʦʨʤʘʣʴʥʳʤʠ ʛʝʪʝʨʦʟʠʛʦʪʘʤʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ 

ʝʜʠʥʠʯʥʳʝ ʩʣʫʯʘʠ ʤʦʥʦ- ʠ ʪʨʠʩʦʤʠʠ ʧʦ ʘʫʪʦʩʦʤʝ, ʫʯʘʩʪʚʫʶʱʝʡ ʚ ʪʨʘʥʩʣʦʢʘʮʠʠ. 

ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʛʝʪʝʨʦʟʠʛʦʪ ʦʢʘʟʘʣʘʩʴ ʨʝʟʢʦ ʩʥʠʞʝʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ. ʉʘʤʮʳ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʛʠʙʨʠʜʦʚ, ʩʦʭʨʘʥʷʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 
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ʢʦʧʫʣʷʮʠʠ, ʦʢʘʟʘʣʠʩʴ ʩʪʝʨʠʣʴʥʳʤʠ, ʘ ʢʣʝʪʢʠ ʠʭ ʩʝʤʝʥʥʠʢʦʚ ʦʢʘʟʘʣʠʩʴ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤʠ [143, 144]. 

ʇʨʠʤʝʨʦʤ, ʧʦʜʢʨʝʧʣʷʶʱʠʤ ʙʦʣʴʰʦʡ ʵʬʬʝʢʪ ʍ-ʭʨʦʤʦʩʦʤʳ, ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʙʦʪʘ, ʧʦʩʚʷʱʸʥʥʘʷ ʠʥʪʨʦʛʨʝʩʩʠʠ ʍ-ʭʨʦʤʦʩʦʤʳ ʤʝʞʜʫ ʜʚʫʤʷ ʚʠʜʘʤʠ ʤʳʰʝʡ Mus 

musculus Linnaeus, 1758 ʠ Mus musculus Domesticus Schwarz & Schwarz, 1943 [145]. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʠʤʝʥʥʦ ʍ-ʭʨʦʤʦʩʦʤʘ ʠʛʨʘʝʪ ʨʦʣʴ ʚ ʠʟʦʣʷʮʠʠ ʤʝʞʜʫ ʵʪʠʤʠ ʚʠʜʘʤʠ, 

ʨʘʟʚʠʚʘʷ ʤʫʞʩʢʫʶ ʩʪʝʨʠʣʴʥʦʩʪʴ ʫ ʛʠʙʨʠʜʦʚ [146, 147]. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ 

ʚʳʚʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʍ-ʭʨʦʤʦʩʦʤʘ ʤʦʞʝʪ ʙʳʩʪʨʝʝ ʥʘʢʘʧʣʠʚʘʪʴ 

ʥʝʩʦʚʤʝʩʪʠʤʳʝ ʘʣʣʝʣʠ ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʪʝʨʦʛʘʤʝʪʥʦʩʪʠ (XY ʫ ʩʘʤʮʦʚ). ʕʪʦ 

ʚʝʜʸʪ ʢ ʪʦʤʫ, ʯʪʦ ʛʝʥʳ ʥʘ ʍ-ʭʨʦʤʦʩʦʤʝ ʦʢʘʟʳʚʘʶʪ ʙʦʣʝʝ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʫ ʛʠʙʨʠʜʦʚ, ʯʝʤ ʛʝʥʳ ʥʘ ʘʫʪʦʩʦʤʘʭ. ɻʝʤʠʟʠʛʦʪʥʘʷ 

ʧʨʠʨʦʜʘ ʍ-ʭʨʦʤʦʩʦʤʳ ʫ ʩʘʤʮʦʚ ʜʝʣʘʝʪ ʝ y ʫʷʟʚʠʤʦʡ ʢ ʥʘʢʦʧʣʝʥʠʶ ʚʨʝʜʥʳʭ 

ʤʫʪʘʮʠʡ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʩʪʝʨʠʣʴʥʦʩʪʠ ʫ ʛʠʙʨʠʜʦʚ. 

 

1.4 ʄʘʣʷʨʠʡʥʳʝ ʢʦʤʘʨʳ ʨʦʜʘ Anopheles 

1.4.1 ʆʙʟʦʨ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʦʤʘʨʦʚ ʨʦʜʘ Anopheles  

ʉʠʩʪʝʤʘʪʠʢʘ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ ʩʣʦʞʥʘ [148]. ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ 

ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ ʥʝʩʸʪ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʙʦʨʴʙʳ ʩ ʪʨʘʥʩʤʠʩʩʠʚʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʘʟʥʦʦʙʨʘʟʠʠ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ ʥʘ ʚʩʝʭ 

ʫʨʦʚʥʷʭ ʞʠʟʥʠ - ʦʪ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʚʠʜʦʚʦʛʦ. ʀʟ ʧʦʯʪʠ ʧʷʪʠʩʦʪ 

ʚʠʜʦʚ Anophelinae ʤʘʣʷʨʠʡʥʦʛʦ ʧʣʘʟʤʦʜʠʷ ʩʧʦʩʦʙʥʳ ʧʝʨʝʜʘʚʘʪʴ ʥʝ ʙʦʣʝʝ 

ʰʝʩʪʠʜʝʩʷʪʠ [149]. ʄʘʣʷʨʠʡʥʳʝ ʢʦʤʘʨʳ ʯʘʩʪʦ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʘʤ ʚʠʜʦʚ-

ʜʚʦʡʥʠʢʦʚ, ʯʣʝʥʳ ʢʦʪʦʨʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʥʝʦʪʣʠʯʠʤʳ, ʘ ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ 

ʥʝ ʩʣʠʰʢʦʤ ʚʝʣʠʢʠ, ʦʜʥʘʢʦ ʚʠʜʳ ʚ ʵʪʠʭ ʛʨʫʧʧʘʭ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʪʴʩʷ 

ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʧʝʨʝʥʦʩʠʪʴ ʤʘʣʷʨʠʶ. ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʚʠʜʘʤʠ-ʜʚʦʡʥʠʢʘʤʠ ʫʩʣʦʞʥʷʝʪ ʨʝʢʦʥʩʪʨʫʢʮʠʶ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʚʥʫʪʨʠ ʛʨʫʧʧʳ [150, 151]. ʀʟʫʯʘʝʤʳʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʨʦʜ Anopheles ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʦʪʨʷʜʫ ʜʚʫʢʨʳʣʳʭ (Diptera), ʩʝʤʝʡʩʪʚʫ 
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ʢʨʦʚʦʩʦʩʫʱʠʭ ʢʦʤʘʨʦʚ (Culicidae), ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ ʨʦʜʦʚ. 

ʇʦʜʨʦʙʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ʆʪʨʷʜ ɼʚʫʢʨʳʣʳʝ 

1.1. ʉʝʤʝʡʩʪʚʦ ʂʨʦʚʦʩʦʩʫʱʠʝ ʢʦʤʘʨʳ 

1.1.1. ʇʦʜʩʝʤʝʡʩʪʚʦ Culicinae 

1.1.2. ʇʦʜʩʝʤʝʡʩʪʚʦ Toxorhynchitinae 

1.1.3. ʇʦʜʩʝʤʝʡʩʪʚʦ Anophelinae 

1.1.3.1. ʈʦʜ Bironella Theobald, 1905 

1.1.3.2. ʈʦʜ Chagasia Cruz, 1906 

1.1.3.3. ʈʦʜ Anopheles Meigen, 1818 

ʈʦʜ Chagasia ʚʩʪʨʝʯʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʥʝʦʪʨʦʧʠʯʝʩʢʦʤ ʨʝʛʠʦʥʝ (ʖʞʥʘʷ 

ʠ ʎʝʥʪʨʘʣʴʥʘʷ ɸʤʝʨʠʢʘ) ʠ ʩʯʠʪʘʝʪʩʷ ʨʝʣʠʢʪʦʤ ʥʝʢʦʛʜʘ ʙʦʣʝʝ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ ʛʨʫʧʧʳ. ʈʦʜ Bironella ʦʛʨʘʥʠʯʝʥ ɸʚʩʪʨʘʣʘʟʠʡʩʢʦʡ ʦʙʣʘʩʪʴʶ 

(Australasian region) ʠ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʪʘʪʦʯʥʫʶ ʛʨʫʧʧʫ ʩ ʫʟʢʠʤ 

ʘʨʝʘʣʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ [150]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʨʦʜ Anopheles ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʪʘʢʩʦʥ, ʟʘ ʩʯʸʪ ʯʝʛʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ 

Anophelinae ʧʨʠʥʘʜʣʝʞʘʪ ʠʤʝʥʥʦ ʢ ʨʦʜʫ Anopheles. ʆʥ ʞʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʩʝʤʴ ʧʦʜʨʦʜʦʚ, ʩʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ [152]:  

1.1. ʇʦʜʨʦʜ Anopheles Meigen, 1818 (182 ʚʠʜʘ) 

1.2. ʇʦʜʨʦʜ Baimaia Harbach, Rattanarithikul & B. Harrisom, 2005 (1 ʚʠʜ) 

1.3. ʇʦʜʨʦʜ Cellia Theobald, 1902 (220 ʚʠʜʦʚ) 

1.4. ʇʦʜʨʦʜ Kerteszia Theobald, 1905 (12 ʚʠʜʦʚ) 

1.5. ʇʦʜʨʦʜ Lophopodomyia Antunes, 1937 (6 ʚʠʜʦʚ) 

1.6. ʇʦʜʨʦʜ Nyssorhynchus Blanchard, 1902 (39 ʚʠʜʦʚ) 

1.7. ʇʦʜʨʦʜ Stethomyia Theobald, 1902 (5 ʚʠʜʦʚ) 

ʇʦʜʨʦʜ Anopheles ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʙʦʣʴʰʠʥʩʪʚʘ ʦʩʪʨʦʚʦʚ ʊʠʭʦʛʦ ʦʢʝʘʥʘ (ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ, ʌʠʜʞʠ, ʅʦʚʘʷ ʂʘʣʝʜʦʥʠʷ). 

ɺʠʜʳ ʠʤʝʥʥʦ ʵʪʦʛʦ ʧʦʜʨʦʜʘ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʜʘʣʝʝ ʚ ʣʠʪʝʨʘʪʫʨʥʦʤ ʦʙʟʦʨʝ. 
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ɽʜʠʥʩʪʚʝʥʥʳʡ ʚʠʜ ʧʦʜʨʦʜʘ Baimaia ʥʘʡʜʝʥ ʣʠʰʴ ʚ ʛʦʨʥʳʭ ʣʝʩʘʭ ʥʘ ʛʨʘʥʠʮʝ 

ʊʘʠʣʘʥʜʘ ʩ ʄʴʷʥʤʦʡ ʠ ʃʘʦʩʦʤ ʠ ʩʯʠʪʘʝʪʩʷ ʨʝʣʠʢʪʦʚʳʤ ʪʘʢʩʦʥʦʤ ʩ ʧʨʠʤʠʪʠʚʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ [153]. ʇʦʜʨʦʜ Cellia ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʘʬʨʦʪʨʦʧʠʯʝʩʢʦʡ, ʘʚʩʪʨʘʣʘʟʠʡʩʢʦʡ 

ʠ ʦʨʠʝʥʪʘʣʴʥʦʡ ʦʙʣʘʩʪʷʭ, ʧʨʦʥʠʢʘʷ ʪʘʢʞʝ ʥʘ ʶʛ ʇʘʣʝʘʨʢʪʠʢʠ, ʥʦ ʦʪʩʫʪʩʪʚʫʝʪ ʥʘ 

ʙʦʣʴʰʠʥʩʪʚʝ ʦʩʪʨʦʚʦʚ ʊʠʭʦʛʦ ʦʢʝʘʥʘ. Kerteszia ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʅʝʦʪʨʦʧʠʢʠ ʦʪ 

ʄʝʢʩʠʢʠ ʜʦ ʶʛʘ ɹʨʘʟʠʣʠʠ ʠ ɸʨʛʝʥʪʠʥʳ, ʦʜʥʘʢʦ ʦʪʩʫʪʩʪʚʫʝʪ ʥʘ ʦʩʪʨʦʚʘʭ ɺʝʩʪ-

ʀʥʜʠʠ (ʢʨʦʤʝ ʊʨʠʥʠʜʘʜʘ) ʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ɸʤʘʟʦʥʠʠ [154]. ʇʦʜʨʦʜ Lophopodomyia 

ʦʙʠʪʘʝʪ ʚ ʇʘʥʘʤʝ ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʖʞʥʦʡ ɸʤʝʨʠʢʠ, ʘ ʚʠʜʳ ʧʦʜʨʦʜʘ Nyssorhynchus 

ʦʛʨʘʥʠʯʝʥʳ ʅʝʦʪʨʦʧʠʢʦʡ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ Anopheles albimanus Wiedemann, 1820, 

ʘʨʝʘʣ ʢʦʪʦʨʦʛʦ ʟʘʭʚʘʪʳʚʘʝʪ ʩʝʚʝʨ ʄʝʢʩʠʢʠ ʠ ʶʞʥʳʝ ʰʪʘʪʳ ʉʐɸ. ʇʦʜʨʦʜ 

Stethomyia ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʪ ʶʛʘ ʎʝʥʪʨʘʣʴʥʦʡ ɸʤʝʨʠʢʠ ʜʦ 

ʩʝʚʝʨʘ ʖʞʥʦʡ ɸʤʝʨʠʢʠ, ʘ ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ ʜʦʩʪʠʛʘʶʪ ʦʩʪʨʦʚʦʚ ʊʨʠʥʠʜʘʜ ʠ ʊʦʙʘʛʦ, 

ʘ ʪʘʢʞʝ ʇʝʨʫ ʠ ɹʦʣʠʚʠʠ. 

ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʜʨʦʜʘ Anopheles ʜʦʩʪʘʪʦʯʥʦ ʟʘʧʫʪʘʥʥʘʷ ʠ 

ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʛʨʫʧʧ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ ʦʪʜʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚʠʜʦʚ. 

ʆʙʲʝʜʠʥʷʪʴ ʨʦʜʩʪʚʝʥʥʳʝ ʚʠʜʳ ʚ ʢʦʤʧʣʝʢʩʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʘʷ ʧʨʘʢʪʠʢʘ 

ʩʨʝʜʠ ʫʯʸʥʳʭ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʢʦʤʘʨʘʤʠ [148]. ʏʣʝʥʳ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʩʭʦʜʥʳ ʠ ʯʘʩʪʠʯʥʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦ ʠʟʦʣʠʨʦʚʘʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʊʘʢ ʢʘʢ ʜʘʥʥʘʷ ʜʠʩʩʝʨʪʘʮʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʠʟʫʯʝʥʠʠ ʚʠʜʦʚ ʩʫʧʝʨ-ʢʦʤʧʣʝʢʩʘ 

Maculipennis, ʪʦ ʟʜʝʩʴ ʤʳ ʩʦʩʨʝʜʦʪʦʯʠʤʩʷ ʠʤʝʥʥʦ ʥʘ ʇʘʣʝʘʨʢʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ 

ʚʠʜʦʚ-ʜʚʦʡʥʠʢʦʚ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ, ʠ ʚʩʢʦʣʴʟʴ ʙʫʜʫʪ ʫʧʦʤʷʥʫʪʳ ʢʣʶʯʝʚʳʝ 

ʚʠʜʳ ʅʝʘʨʢʪʠʯʝʩʢʦʛʦ ʟʦʦʨʝʛʠʦʥʘ. ɼʘʥʥʳʡ ʩʫʧʝʨ-ʢʦʤʧʣʝʢʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚʠʜʘʤʠ ʢʦʤʧʣʝʢʩʘ Maculipennis ʚ ʇʘʣʝʘʨʢʪʠʯʝʩʢʦʤ ʨʝʛʠʦʥʝ, ʠ 

ʢʦʤʧʣʝʢʩʘʤʠ Freeborni ʠ Quadrimaculatus ʚ ʅʝʘʨʢʪʠʯʝʩʢʦʤ ʨʝʛʠʦʥʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʚʠʜʦʚ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ, ʅʝʘʨʢʪʠʯʝʩʢʠʝ ʚʠʜʳ ʠʤʝʶʪ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʝ ʘʨʝʘʣʳ 

ʦʙʠʪʘʥʠʷ ʠ ʤʝʥʴʰʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ. 

ʇʘʣʝʘʨʢʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ Maculipennis ʙʳʣ ʥʘʟʚʘʥ ʧʦ ʦʜʥʦʤʫ ʠʟ ʦʩʥʦʚʥʳʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ï An. maculipennis, ʢʦʪʦʨʳʡ, ʢʘʢ ʩʯʠʪʘʣʦʩʴ ʨʘʥʝʝ, ʧʨʦʩʪʦ ʠʤʝʝʪ 

ʦʙʰʠʨʥʳʡ ʘʨʝʘʣ [13]. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟʥʘʯʘʣʴʥʦ ʧʨʝʜʧʦʣʘʛʘʣʠ, ʯʪʦ ʜʘʥʥʳʡ ʚʠʜ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʢʘʢ ʚ ʇʘʣʝʘʨʢʪʠʢʝ, ʪʘʢ ʠ ʅʝʘʨʢʪʠʢʝ, ʦʭʚʘʪʳʚʘʷ ʪʝʨʨʠʪʦʨʠʠ ʚʩʝʡ 
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ɽʚʨʦʧʳ, ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ, ɸʟʠʠ ʠ ʯʘʩʪʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ. ʆʜʥʘʢʦ ʧʦʩʣʝʜʫʶʱʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ, ʯʪʦ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʘʨʝʘʣʘ ʵʪʦʛʦ ʚʠʜʘ ʥʘʙʣʶʜʘʪʁʩʷ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ, ʘ ʪʘʢʞʝ ʨʘʟʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʝʨʝʥʦʩʠʪʴ ʤʘʣʷʨʠʶ, ʚʘʨʠʘʮʠʠ 

ʚ ʧʦʚʝʜʝʥʠʠ ʠ ʦʢʨʘʩʢʝ ʷʠʮ. ʊʘʢ, ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ 

ʚʳʷʚʠʪʴ ʚ ʇʘʣʝʘʨʢʪʠʢʝ ʚʦʩʝʤʴ ʚʠʜʦʚ-ʜʚʦʡʥʠʢʦʚ, ʨʘʥʝʝ ʩʯʠʪʘʚʰʠʭʩʷ ʦʜʥʠʤ ʚʠʜʦʤ 

An. maculipennis [155, 156]. ʇʦʩʣʝʜʫʶʱʠʝ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʠ 

ʤʦʣʝʢʫʣʷʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʝʱʸ ʜʚʘ ʚʠʜʘ ʚ ʇʘʣʝʘʨʢʪʠʢʝ [157, 

17, 158, 18].  

ɺʘʞʥʦ ʫʧʦʤʷʥʫʪʴ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʠʩʪʦʯʥʠʢʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʬʦʨʤʘʣʴʥʘʷ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ çʢʦʤʧʣʝʢʩè (Maculipennis complex) ʯʪʦ, ʧʦ ʩʫʪʠ, 

ʷʚʣʷʝʪʩʷ ʫʩʪʘʨʝʚʰʠʤ ʘʥʘʣʦʛʦʤ ʜʨʫʛʦʡ ʥʝʬʦʨʤʘʣʴʥʦʡ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ï 

çʧʦʜʛʨʫʧʧʘè. ʕʥʪʦʤʦʣʦʛ ʠ ʪʘʢʩʦʥʦʤʠʩʪ ʈʘʣʴʬ ʍʘʨʙʘʭ ʥʘʩʪʘʠʚʘʝʪ ʥʘ ʩʦʙʣʶʜʝʥʠʠ 

ʝʜʠʥʳʭ ʧʨʘʚʠʣ ʥʘʧʠʩʘʥʠʷ ʬʦʨʤʘʣʴʥʳʭ (ʩʝʤʝʡʩʪʚʘ, ʨʦʜ, ʚʠʜ) ʠ ʥʝʬʦʨʤʘʣʴʥʳʭ 

(ʛʨʫʧʧʳ, ʧʦʜʛʨʫʧʧʳ, ʩʝʢʮʠʠ, ʢʦʤʧʣʝʢʩʳ) ʝʜʠʥʠʮ [159, 150]. ʅʝʬʦʨʤʘʣʴʥʳʝ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ ʩʣʝʜʫʝʪ ʧʠʩʘʪʴ ʩ ʟʘʛʣʘʚʥʦʡ ʙʫʢʚʳ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʫʨʩʠʚʘ (ʥʘʧʨʠʤʝʨ, ʢʦʤʧʣʝʢʩ Maculipennis), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʬʦʨʤʘʣʴʥʳʝ ʪʘʢʩʦʥʳ 

ʥʝʦʙʭʦʜʠʤʦ ʧʠʩʘʪʴ ʢʫʨʩʠʚʦʤ ʩ ʟʘʛʣʘʚʥʦʡ (ʜʣʷ ʩʝʤʝʡʩʪʚʘ/ʨʦʜʘ) ʠʣʠ ʩʪʨʦʯʥʦʡ (ʜʣʷ 

ʚʠʜʘ) ʙʫʢʚʳ. ɺ ʩʚʦʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʨʦʚʦʩʦʩʫʱʠʭ ʥʘʩʝʢʦʤʳʭ ʦʥ ʯʸʪʢʦ 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ Maculipennis ʢʘʢ ʩʫʧʝʨ-ʢʦʤʧʣʝʢʩ, ʥʘʟʳʚʘʷ ʝʛʦ ʥʝʬʦʨʤʘʣʴʥʦʡ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʝʜʠʥʠʮʝʡ ï ʪ. ʝ. ʛʨʫʧʧʦʡ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʧʦʜʛʨʫʧʧʳ 

ʠ ʯʝʪʳʨʝ ʚʠʜʘ, ʥʝ ʦʪʥʦʩʷʱʠʭʩʷ ʥʠ ʢ ʦʜʥʦʡ ʠʟ ʧʦʜʛʨʫʧʧ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʩʪʘʚ 

ʛʨʫʧʧʳ Maculipennis ʚʳʛʣʷʜʠʪ ʪʘʢ: 

ǒ ʉʫʧʝʨ-ʢʦʤʧʣʝʢʩ Maculipennis (ʠʣʠ ʛʨʫʧʧʘ Maculipennis) 

ƺ ʂʦʤʧʣʝʢʩ Maculipennis (ʠʣʠ ʧʦʜʛʨʫʧʧʘ Maculipennis, 11 ʚʠʜʦʚ), 

ƺ ʂʦʤʧʣʝʢʩ Freeborni (ʠʣʠ ʧʦʜʛʨʫʧʧʘ Freeborni, 4 ʚʠʜʘ), 

ƺ ʂʦʤʧʣʝʢʩ Quadrimaculatus (ʠʣʠ ʧʦʜʛʨʫʧʧʘ Quadrimaculatus, 6 ʚʠʜʦʚ), 

ƺ ʇʨʦʯʠʝ ʚʠʜʳ ʛʨʫʧʧʳ Maculipennis (4 ʚʠʜʘ): 

ƺ Anopheles atropos Dyar & Knab, 1906 

ƺ Anopheles aztecus Hoffmann, 1935 

ƺ Anopheles lewisi Ludlow, 1920 
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ƺ Anopheles walkeri Theobald, 1901 

ʈʘʥʝʝ ʚ ʛʨʫʧʧʫ Maculipennis ʪʘʢʞʝ ʚʭʦʜʠʣ ʘʤʝʨʠʢʘʥʩʢʠʡ ʚʠʜ An. punctipennis 

Say, 1823 [160], ʧʦʟʜʥʝʝ, ʤʦʣʝʢʫʣʷʨʥʳʡ ʘʥʘʣʠʟ ʥʘ ʦʩʥʦʚʝ ITS2 ʧʦʟʚʦʣʠʣ ʦʪʜʝʣʠʪʴ 

ʵʪʦʪ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʚ ʦʪʜʝʣʴʥʫʶ ʛʨʫʧʧʫ [159]. ʇʦ ʧʦʩʣʝʜʥʠʤ ʜʘʥʥʳʤ ʚ ʧʦʜʛʨʫʧʧʝ 

Maculipennis ʚʳʜʝʣʷʶʪ ʜʝʩʷʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʠʜʦʚ, ʩʦʙʨʘʥʥʳʭ 

ʥʘ ʦʩʥʦʚʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʝʛʠʦʥʘ ITS2 [152]: 

1. Anopheles artemievi Gordeyev, Zvantsov, Goryacheva, Shaikevich&Yezhov, 2005 

2. Anopheles atroparvus van Thiel, 1927 

3. Anopheles daciae Linton, Nicolescu & Harbach, 2004 

4. Anopheles labranchiae Falleroni, 1926 

5. Anopheles maculipennis Meigen, 1818 

6. Anopheles martinius Shingarev, 1926 

7. Anopheles melanoon Hackett, 1934 

8. Anopheles messeae Falleroni, 1926 

9. Anopheles persiensis Linton, Sedaghat & Harbach, 2003 

10. Anopheles sacharovi Favre, 1903 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʦʜʛʨʫʧʧʘ Maculipennis ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʝʱʸ ʦʜʠʥ ʚʠʜ ï Anopheles beklemishevi Stegnii & Kabanova, ʢʦʪʦʨʳʡ ʨʘʥʝʝ 

ʦʪʥʦʩʠʣʩʷ ʢ ʥʝʘʨʢʪʠʯʝʩʢʦʡ ʧʦʜʛʨʫʧʧʝ Quadrimaculatus ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ [159, 161]. ʆʜʥʘʢʦ, ʥʝʜʘʚʥʠʡ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʩʤʦʛ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʜʦʢʘʟʘʪʴ, ʯʪʦ An. beklemishevi ʷʚʣʷʝʪʩʷ ʨʦʜʩʪʚʝʥʥʳʤ ʨʘʥʥʠʤ 

ʧʨʝʜʢʦʚʳʤ ʚʠʜʘʤ ʧʘʣʝʘʨʢʪʠʯʝʩʢʦʡ ʧʦʜʛʨʫʧʧʳ Maculipennis [12]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʜʘʣʝʝ ʚ ʨʘʙʦʪʝ ʙʫʜʝʪ ʩʯʠʪʘʪʴʩʷ, ʯʪʦ An. beklemishevi ʷʚʣʷʝʪʩʷ ʯʣʝʥʦʤ ʧʦʜʛʨʫʧʧʳ 

Maculipennis. 

 

1.4.2 ʀʥʚʝʨʩʠʦʥʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Anopheles 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʘʣʷʨʠʡʥʳʝ ʢʦʤʘʨʳ ʠʤʝʶʪ ʪʨʠ ʧʘʨʳ ʭʨʦʤʦʩʦʤ: ʜʚʝ ʧʘʨʳ 

ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʠʭ (ʠʣʠ ʩʫʙʤʝʪʘʮʝʥʪʨʠʯʝʩʢʠʭ) ʘʫʪʦʩʦʤ, ʠ ʦʜʥʘ ʧʘʨʘ 



45 

ʘʢʨʦʮʝʥʪʨʠʯʝʩʢʠʭ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ. ʇʨʘʚʦʝ ʧʣʝʯʦ ʍ-ʭʨʦʤʦʩʦʤʳ ʩʠʣʴʥʦ 

ʛʝʪʝʨʦʭʨʦʤʘʪʠʟʠʨʦʚʘʥʦ, ʘ Y-ʭʨʦʤʦʩʦʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʦʯʢʦʚʫʶ ʭʨʦʤʦʩʦʤʫ, 

ʢʦʪʦʨʫ  ʁʟʘʯʘʩʪʫʶ ʥʝ ʚʠʜʥʦ ʥʘ ʧʨʝʧʘʨʘʪʘʭ ʧʦʣʠʪʝʥʥʳʭ ʭʨʦʤʦʩʦʤ [160]. ʂʣʶʯʝʚʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ ʢʘʢ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʦʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʢʨʫʧʥʳʭ, ʯʸʪʢʦ ʦʬʦʨʤʣʝʥʥʳʭ ʧʦʣʠʪʝʥʥʳʭ ʭʨʦʤʦʩʦʤ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʢʘʨʪʳ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʪʴ 

ʠʥʚʝʨʩʠʦʥʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ, ʢʘʢ ʚʥʫʪʨʠ ʭʨʦʤʦʩʦʤʥʳʭ ʧʣʝʯ, ʪʘʢ ʠ ʤʝʞʜʫ ʥʠʤʠ 

[171]. ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʫʩʪʘʥʦʚʠʣʦ ʛʦʤʦʣʦʛʠʶ ʧʣʝʯ ʩʨʝʜʠ ʚʠʜʦʚ ʠ 

ʧʦʜʪʚʝʨʜʠʣʦ, ʯʪʦ ʪʨʘʥʩʣʦʢʘʮʠʠ ʮʝʣʳʭ ʧʣʝʯ ʠ ʧʘʨʘʮʝʥʪʨʠʯʝʩʢʠʝ ʠʥʚʝʨʩʠʠ ʷʚʣʷʶʪʩʷ 

ʦʙʱʠʤʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ ʩʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʚʠʜʦʚ Anopheles [162]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʘʤʳʤ ʠʟʫʯʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʘʬʨʠʢʘʥʩʢʠʡ ʢʦʤʧʣʝʢʩ 

Gambiae. ʉʪʝʧʝʥʴ ʝʛʦ ʠʟʫʯʝʥʥʦʩʪʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʝʛʦ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʴʶ ʥʘ ʢʦʥʪʠʥʝʥʪʝ [5, 163, 164, 165]. ɻʨʫʧʧʘ ʫʯʸʥʳʭ ʚ ʩʚʦʝʡ ʥʝʜʘʚʥʝʡ 

ʨʘʙʦʪʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʠ ʦʙʦʙʱʠʣʠ ʧʦʯʪʠ 30-ʣʝʪʥʠʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ, ʩʦʩʪʦʷʱʠʡ 

ʠʟ ʯʫʪʴ ʙʦʣʝʝ ʯʝʤ 35 ʪʳʩʷʯ ʦʩʦʙʝʡ ʢʦʤʧʣʝʢʩʘ Gambiae. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟʫʯʘʣʠ 

ʩʚʷʟʴ ʠʥʚʝʨʩʠʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʳʭ 

ʦʙʠʪʘʶʪ ʜʘʥʥʳʝ ʚʠʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʦʧʨʝʜʝʣʸʥʥʳʡ ʥʘʙʦʨ ʠʥʚʝʨʩʠʡ ʭʘʨʘʢʪʝʨʝʥ ʪʦʣʴʢʦ ʜʣʷ ʫʟʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʠʰʠ. 

ʊʘʢʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʜʣʷ ʚʠʜʘ ʥʘʙʦʨ ʥʝ ʚʩʪʨʝʪʠʪʴ ʚ ʜʨʫʛʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ [166]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʠʤʦʨʬʥʳʭ ʠʥʚʝʨʩʠʡ ʫ An. gambiae Giles, 

1902 sensu stricto (s.s.) ʧʦʢʘʟʘʣʦ, ʯʪʦ 67 ʨʝʜʢʦ ʚʩʪʨʝʯʘʝʤʳʭ ʠʥʚʝʨʩʠʡ ʠʟ 82 

ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʧʣʝʯʦ 2R, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʦʩʪʘʣʴʥʳʭ ʘʫʪʦʩʦʤʥʳʭ ʧʣʝʯʘʭ 

ʦʙʥʘʨʫʞʝʥʦ ʣʠʰʴ ʧʷʪʥʘʜʮʘʪʴ. ʅʘ ʧʦʣʦʚʦʡ ʭʨʦʤʦʩʦʤʝ ʍ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʥʠ ʦʜʥʦʡ 

ʧʦʣʠʤʦʨʬʥʦʡ ʠʥʚʝʨʩʠʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʝʨʝʩʪʨʦʝʢ [167]. ʇʦʜʦʙʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʜʯʸʨʢʠʚʘʝʪ ʩʢʣʦʥʥʦʩʪʴ ʧʣʝʯʘ 2R ʢ ʩʪʨʫʢʪʫʨʥʳʤ ʧʝʨʝʩʪʨʦʡʢʘʤ ʠ, 

ʚʝʨʦʷʪʥʦ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʝʛʦ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʚ ʘʜʘʧʪʘʮʠʶ ʚʠʜʘ. ʅʘʧʨʠʤʝʨ, ʪʘʢʠʝ 

ʠʥʚʝʨʩʠʠ ʢʘʢ 2Rb, 2Rbc, 2Rcu, 2Ru, 2Rd ʫ An. gambiae ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʟʘʩʫʰʣʠʚʳʭ ʩʘʚʘʥʥʘʭ ʉʘʭʝʣʷ ʠ ʧʦʯʪʠ ʦʪʩʫʪʩʪʚʫʶʪ ʚʦ ʚʣʘʞʥʦʡ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ 

ʯʘʩʪʠ ɸʬʨʠʢʠ [4]. ɼʨʫʛʦʡ ʚʘʞʥʦʡ ʠʥʚʝʨʩʠʝʡ, ʪʝʩʥʦ ʩʚʷʟʘʥʥʦʡ ʩ ʘʨʠʜʥʳʤʠ 
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ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ɸʬʨʠʢʝ, ʷʚʣʷʝʪʩʷ 2La. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʵʪʦʡ ʠʥʚʝʨʩʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʜʚʠʞʝʥʠʷ ʢ 

ʙʦʣʝʝ ʟʘʩʫʰʣʠʚʳʤ ʨʝʛʠʦʥʘʤ [164].  

ʇʦʣʥʦʛʝʥʦʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ çʥʝ ʘʬʨʠʢʘʥʩʢʠʭè ʚʠʜʦʚ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ 

ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ, ʤʝʥʝʝ ʧʷʪʥʘʜʮʘʪʠ ʣʝʪ ʥʘʟʘʜ. ʂʣʶʯʝʚʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʧʨʦʰʣʦʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʩʪʘʣ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʧʨʦʝʢʪ ç16 Anopheles 

genomesè [168]. ʕʪʦʪ ʧʨʦʝʢʪ ʙʳʣ ʧʦʩʚʷʱʸʥ ʩʝʢʚʝʥʠʨʦʚʘʥʠʶ ʠ ʩʙʦʨʢʝ ʛʝʥʦʤʦʚ 

ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ, ʦʙʠʪʘʶʱʠʭ ʚ ʪʝʭ ʨʝʛʠʦʥʘʭ, ʛʜʝ ʧʨʦʙʣʝʤʘ ʤʘʣʷʨʠʠ ʪʘʢʞʝ 

ʘʢʪʫʘʣʴʥʘ, ʢʘʢ ʠ ʚ ɸʬʨʠʢʝ (ʨʠʩʫʥʦʢ 8). ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʠʥʚʝʨʩʠʦʥʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʪʝʩʥʦ ʩʦʧʨʦʚʦʞʜʘʶʪ ʵʚʦʣʶʮʠʶ ʨʦʜʘ Anopheles ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʚʨʝʤʝʥʠ.  ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʚʦʣʶʮʠʷ ʧʦʣʦʚʳʭ 

ʭʨʦʤʦʩʦʤ ʚʥʫʪʨʠ ʨʦʜʘ ʠʜʸʪ ʚ 2,7 ʨʘʟʘ ʙʳʩʪʨʝʝ ʯʝʤ ʵʚʦʣʶʮʠʷ ʘʫʪʦʩʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʪʘʢʦʚʦʡ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Drosophila. ʊʘʢ, ʥʘʣʠʯʠʝ ʧʦʣʥʦʛʝʥʦʤʥʳʭ ʩʙʦʨʦʢ 

ʧʦʤʦʛʣʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʢʘʨʪʠʨʦʚʘʪʴ ʭʨʦʤʦʩʦʤʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʥʘ ʥʦʚʳʭ 

ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʢʘʨʪʘʭ ʠʣʠ ʫʣʫʯʰʠʪʴ ʫʞʝ ʠʤʝʶʱʠʝʩʷ [169, 170, 171]. ʉʨʘʚʥʝʥʠʷ 

ʜʠʩʢʦʚʳʭ ʨʠʩʫʥʢʦʚ ʧʦʣʠʪʝʥʥʳʭ ʭʨʦʤʦʩʦʤ ʚʥʫʪʨʠ ʚʠʜʘ ʧʦʤʦʛʘʶʪ ʚʳʷʚʠʪʴ 

ʧʦʣʠʤʦʨʬʠʟʤʳ, ʘ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ. 
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ʈʠʩʫʥʦʢ 8 ï ɻʝʦʛʨʘʬʠʷ, ʩʪʘʪʫʩ ʧʝʨʝʥʦʩʯʠʢʦʚ ʠ ʤʦʣʝʢʫʣʷʨʥʘʷ ʬʠʣʦʛʝʥʠʷ 16 ʩʝʢʚʝʥʠʨʦʚʘʥʥʳʭ 

ʚʠʜʦʚ Anopheles ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʜʚʫʢʨʳʣʳʭ (ʠʟ Neafsey et al. 2015 ʩ ʤʦʜʠʬʠʢʘʮʠʷʤʠ) 

ʀʥʚʝʨʩʠʦʥʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʫ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ ʥʝʨʝʜʢʦʝ ʷʚʣʝʥʠʝ. ʏʘʱʝ 

ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʣʠʤʦʨʬʠʟʤ ʧʦ ʘʫʪʦʩʦʤʘʤ. ʖʞʥʦʘʤʝʨʠʢʘʥʩʢʠʡ ʚʠʜ 

Anopheles darlingi Root, 1926 ʠʤʝʝʪ ʨʘʟʣʠʯʥʫʶ ʩʪʝʧʝʥʴ ʧʦʣʠʤʦʨʬʥʦʩʪʠ ʧʦ 

ʘʫʪʦʩʦʤʘʤ [170, 172, 173], ʘ ʐʘʨʣʴʚʫʜ ʟʘʤʝʪʠʣ ʩʚʷʟʴ ʵʪʠʭ ʠʥʚʝʨʩʠʡ ʩ 

ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ ʨʝʘʢʮʠʷʤʠ [174]. ʂʨʦʤʝ ʧʦʣʠʤʦʨʬʠʟʤʘ ʚ ʘʫʪʦʩʦʤʘʭ, ʫ An. darlingi 

ʚʩʪʨʝʯʘʝʪʩʷ ʦʜʠʥ ʧʦʣʠʤʦʨʬʥʳʡ ʚʘʨʠʘʥʪ ʧʦʣʦʚʦʡ ʭʨʦʤʦʩʦʤʳ ʍ [170, 173], ʥʦ 

ʚʣʠʷʥʠʝ ʧʦʣʠʤʦʨʬʠʟʤʘ ʥʝ ʠʟʫʯʝʥʦ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʩʪʝʧʝʥʴ ʧʦʣʠʤʦʨʬʥʦʩʪʠ 

ʚʠʜʘ ʩʥʠʞʘʝʪʩʷ ʙʣʠʞʝ ʢ ʶʞʥʦʡ ʯʘʩʪʠ ɹʨʘʟʠʣʠʠ. ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ 

ʘʟʠʘʪʩʢʦʛʦ ʚʠʜʘ ʢʦʤʘʨʘ Anopheles sinensis Wiedemann, 1828 ʩ An. gambiae ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʧʣʝʯʠ ʍ, 2L ʠ 3L ʛʦʤʦʣʦʛʠʯʥʳ ʤʝʞʜʫ ʜʚʫʤʷ ʚʠʜʘʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʣʝʯʦ 2R 

An. sinensis ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʣʝʯʫ 3R An. gambiae, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʧʦʣʥʦʡ 

ʪʨʘʥʩʣʦʢʘʮʠʠ ʮʝʣʦʛʦ ʭʨʦʤʦʩʦʤʥʦʛʦ ʧʣʝʯʘ ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ ʚʠʜʦʚ [169]. ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʪʘʢʞʝ ʚʳʷʚʣʝʥ ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʦʣʠʤʦʨʬʥʳʡ ʚʘʨʠʘʥʪ ʚ 3R, 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ An. sinensis ʚ ʮʝʣʦʤ, ʛʦʤʦʤʦʨʬʥʳʡ ʚʠʜ, ʢʘʢ ʠ ʝʛʦ ʙʣʠʟʢʠʡ 

ʨʦʜʩʪʚʝʥʥʠʢ Anopheles stephensi Liston, 1901 [175]. 

ɼʣʷ ʢʦʤʘʨʦʚ ʘʬʨʠʢʘʥʩʢʦʡ ʛʨʫʧʧʳ ʠʥʚʝʨʩʠʦʥʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʘʫʪʦʩʦʤ 

ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʚʠʜʦʚ. ʋ Anopheles nili  Theobald, 1904 ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʜʚʘ ʚʳʩʦʢʦ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʘ ʚ ʧʣʝʯʝ 2R, ʦʜʥʘʢʦ ʚ ʧʣʝʯʘʭ 2L, 3R 

ʠ 3L ʠʥʚʝʨʩʠʡ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ. ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʢʘʨʪʠʨʦʚʘʥʠʠ An. nili  ʩ 

An. gambiae ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʛʦʤʦʣʦʛʠʷ ʍ, 2R ʠ 3R ʧʣʝʯ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʣʝʯʦ 2L 

An. nili ʦʢʘʟʘʣʦʩʴ ʛʦʤʦʣʦʛʠʯʥʳʤ 3L An. gambiae, ʘ 3L An. nili  ʛʦʤʦʣʦʛʠʯʥʦ 2L 

An. gambiae [176]. 

ʅʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʦʡ ʛʨʫʧʧʦʡ ʩʨʝʜʠ Anopheles ʷʚʣʷʝʪʩʷ ʘʬʨʠʢʘʥʩʢʠʡ 

ʢʦʤʧʣʝʢʩ Gambiae. ʂʦʤʧʣʝʢʩ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʜʨʦʜʫ Cellia ʠ ʩʦʩʪʦʠʪ ʠʟ ʩʝʤʠ 

ʨʦʜʩʪʚʝʥʥʳʭ ʚʠʜʦʚ ʢʦʤʘʨʦʚ, ʢʦʪʦʨʳʝ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʶʪʩʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʝʡ ʠ ʧʦʠʩʢʦʤ ʭʦʟʷʝʚ [166]. ɺ ʵʪʦʤ 

ʢʦʤʧʣʝʢʩʝ ʩʦʩʪʦʷʪ: An. gambiae; Anopheles arabiensis Patton, 1905; Anopheles 

coluzzii Coetzee & Wilkerson, 2013; Anopheles funestus Giles, 1900. ʕʪʠ ʚʠʜʳ 
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ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʧʝʨʝʥʦʩʯʠʢʘʤʠ ʤʘʣʷʨʠʠ ʚ ɸʬʨʠʢʝ [177, 178]. ʀʭ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʢ ʚʳʩʦʢʦʧʦʣʠʤʦʨʬʥʳʤ ʚʠʜʘʤ, ʪʘʢ ʢʘʢ ʠʭ ʘʫʪʦʩʦʤʳ ʩʦʜʝʨʞʘʪ ʤʥʦʞʝʩʪʚʦ 

ʚʘʨʠʘʮʠʡ. ʅʘʧʨʠʤʝʨ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʢʘʨʠʦʪʠʧ An. arabiensis ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

An. coluzzii ʠ An  gambiae ʧʷʪʴʶ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʧʝʨʝʢʨʳʚʘʶʱʠʤʠʩʷ ʠʥʚʝʨʩʠʷʤʠ 

ʚ ʍ-ʭʨʦʤʦʩʦʤʝ (a, b, c, d, ʠ g), ʘ ʪʘʢʞʝ ʠʟʚʝʩʪʥʦʡ ʠʥʚʝʨʩʠʝʡ 2La. ʅʘʠʙʦʣʝʝ ʥʦʚʳʝ 

ʩʙʦʨʢʠ ʛʝʥʦʤʦʚ An. coluzzii MOPTI ʠ An. arabiensis DONGOLA ʧʨʝʜʦʩʪʘʚʠʣʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʛʝʥʦʤʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʨʝʛʠʦʥʦʚ 

ʨʘʟʨʳʚʦʚ ʵʪʠʭ ʠʥʚʝʨʩʠʡ ʠ ʬʣʘʥʢʠʨʫʶʱʠʭ ʠʭ ʛʝʥʳ [179].  

ʊʘʢʘʷ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʧʦʣʠʤʦʨʬʥʦʩʪʠ ʥʝ ʷʚʣʷʝʪʩʷ ʯʝʤ-ʪʦ ʨʫʜʠʤʝʥʪʘʨʥʳʤ. 

ʄʥʦʞʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʢʘʞʜʘʷ ʠʟ ʠʥʚʝʨʩʠʡ ʦʪʚʝʯʘʝʪ ʟʘ ʘʜʘʧʪʘʮʠʶ 

ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʘʨʝʘʣʫ ʦʙʠʪʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʥʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʠʤʦʨʬʥʳʭ ʠʥʚʝʨʩʠʡ ʵʪʠʭ 

ʯʝʪʳʨʸʭ ʚʠʜʦʚ ʠ ʫʩʪʘʥʦʚʠʣʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ [166]. ʊʘʢ, ʜʣʷ ʠʥʚʝʨʩʠʠ 

2Rd ʫ An. gambiae ʠ An. coluzzii ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʩʚʷʟʴ ʩ ʚʳʩʦʪʥʳʤʠ ʨʝʛʠʦʥʘʤʠ, ʘ 

ʠʥʚʝʨʩʠʷ 3Ra y An. arabiensis, ʦʯʝʚʠʜʥʦ, ʩʚʷʟʘʥʘ ʩ ʧʝʨʝʭʦʜʥʳʤ ʣʝʩʦ-ʩʘʚʘʥʥʳʤ 

ʙʠʦʤʦʤ. ʆʜʥʘʢʦ ʠʥʚʝʨʩʠʦʥʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʠʤʝʶʪ ʥʝ ʪʦʣʴʢʦ ʵʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ 

ʧʨʠʚʷʟʢʫ ʠʤʝʶʪ ʠʥʚʝʨʩʠʦʥʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ. ʈʘʥʝʝ ʩʦʦʙʱʘʣʦʩʴ, ʦ ʜʨʫʛʠʭ 

ʢʦʨʨʝʣʷʮʠʷʭ, ʪʘʢʠʭ ʢʘʢ: ʧʨʝʜʧʦʯʪʝʥʠʝ ʭʦʟʷʠʥʘ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʠʥʩʝʢʪʠʮʠʜʘʤ, 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʘʨʘʟʠʪʠʯʝʩʢʦʤʫ ʧʣʘʟʤʦʜʠʶ (Plasmodium) [9, 180]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ 

ʢʘʨʪ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʧʘʨʘʮʝʥʪʨʠʯʝʩʢʠʝ ʠʥʚʝʨʩʠʠ ʠ 

ʪʨʘʥʩʣʦʢʘʮʠʠ ʮʝʣʳʭ ʧʣʝʯ ʷʚʣʷʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤʠ ʧʦ ʤʘʩʰʪʘʙʫ ʧʝʨʝʩʪʨʦʡʢʘʤʠ, 

ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʠʣʠ ʚ ʵʚʦʣʶʮʠʠ ʛʝʥʦʤʦʚ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ [171]. ʇʨʠ 

ʩʨʘʚʥʝʥʠʠ ʪʨʸʭ ʚʠʜʦʚ An. atroparvus, An. albimanus ʠ An. gambiae ʩ ʧʨʝʜʢʦʚʳʤ 

ʚʠʜʦʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʭʨʦʤʦʩʦʤʥʳʝ ʵʣʝʤʝʥʪʳ An. gambiae ʠʤʝʶʪ ʙʦʣʴʰʝʝ 

ʩʭʦʜʩʪʚʦ ʩ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʧʨʝʜʢʦʚʳʤ ʢʘʨʠʦʪʠʧʦʤ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʨʘʟʣʠʯʘʶʪʩʷ 

ʚʩʝʛʦ ʣʠʰʴ ʪʨʝʤʷ ʧʘʨʘʮʝʥʪʨʠʯʝʩʢʠʤʠ ʠʥʚʝʨʩʠʷʤʠ ʠ ʠʤʝʶʪ ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʮʝʣʳʝ 

ʧʣʝʯʠ ʭʨʦʤʦʩʦʤ. ʅʘʧʨʦʪʠʚ, ʭʨʦʤʦʩʦʤʳ An. atroparvus ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʨʝʜʢʦʚʦʛʦ 

ʢʘʨʠʦʪʠʧʘ ʜʚʫʤʷ ʪʨʘʥʩʣʦʢʘʮʠʷʤʠ (ʯʘʩʪʴ 2L ʧʣʝʯʘ ʧʝʨʝʰʣʘ ʚ ʧʣʝʯʦ 2R) ʠ ʦʜʥʦʡ 

ʧʘʨʘʮʝʥʪʨʠʯʝʩʢʦʡ ʠʥʚʝʨʩʠʝʡ, ʘ An. albimanus ʩʦʙʨʘʣ ʚ ʩʚʦʸʤ ʢʘʨʠʦʪʠʧʝ ʪʨʠ 
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ʪʨʘʥʩʣʦʢʘʮʠʠ (ʯʘʩʪʴ ʧʣʝʯʘ 2L ʫʰʣʘ ʚ 2R ʠ ʯʘʩʪʴ 3L ʧʝʨʝʰʣʘ 3R) ʠ ʦʜʥʫ 

ʧʘʨʘʮʝʥʪʨʠʯʝʩʢʫʶ ʠʥʚʝʨʩʠʶ ʧʦʩʣʝ ʨʘʩʭʦʞʜʝʥʠʷ ʩ ʧʨʝʜʢʦʚʳʤ ʚʠʜʦʤ. ʄʝʞʜʫ ʩʦʙʦʡ 

An. gambiae ʠ An. atroparvus ʦʪʣʠʯʘʶʪʩʷ ʜʚʫʤʷ ʯʘʩʪʠʯʥʳʤʠ ʪʨʘʥʩʣʦʢʘʮʠʷʤʠ ʠ 

ʪʨʝʤʷ ʧʘʨʘʮʝʥʪʨʠʯʝʩʢʠʤʠ ʠʥʚʝʨʩʠʷʤʠ, An. gambiae ʠ An. albimanus ʦʪʣʠʯʘʶʪʩʷ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʪʨʝʤʷ ʯʘʩʪʠʯʥʳʤʠ ʪʨʘʥʩʣʦʢʘʮʠʷʤʠ ʠ ʪʨʝʤʷ ʧʘʨʘʮʝʥʪʨʠʯʝʩʢʠʤʠ 

ʠʥʚʝʨʩʠʷʤʠ, ʘ An. atroparvus ʠ An. albimanus ʦʪʣʠʯʘʶʪʩʷ ʧʷʪʴʶ ʯʘʩʪʠʯʥʳʤʠ 

ʪʨʘʥʩʣʦʢʘʮʠʷʤʠ ʠ ʦʜʥʦʡ ʧʘʨʘʮʝʥʪʨʠʯʝʩʢʦʡ ʠʥʚʝʨʩʠʝʡ [181]. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʫ ʫʯʸʥʳʭ ʚʳʟʳʚʘʝʪ ʩʨʘʚʥʝʥʠʝ ʥʝʘʨʢʪʠʯʝʩʢʠʭ ʚʠʜʦʚ ʩ 

ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʤʠ. ʉʨʝʜʠ ʥʝʘʨʢʪʠʯʝʩʢʦʡ ʧʦʜʛʨʫʧʧʳ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʚʠʜʳ 

Anopheles aztecus Hoffmann, 1935; Anopheles freeborni Aitken, 193;, Anopheles 

occidentalis Dyar & Knab, 1906; Anopheles punctipennis Say, 1823; Anopheles earlei 

Vargas, 1943; Anopheles quadrimaculatus Say, 1824. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʪʦʣʴʢʦ An. beklemishevi, ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʟ ʚʦʩʴʤʠ ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʭ ʚʠʜʦʚ ʛʨʫʧʧʳ 

Maculipennis ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʝʝ ʭʨʦʤʦʩʦʤʥʦʝ ʩʨʦʜʩʪʚʦ ʢ ʚʠʜʘʤ ʥʝʘʨʢʪʠʯʝʩʢʦʡ 

ʧʦʜʛʨʫʧʧʳ. ɺʘʞʥʦʡ ʥʘʭʦʜʢʦʡ ʦʢʘʟʘʣʦʩʴ ʪʦ, ʯʪʦ An. earlei ʠʤʝʝʪ ʧʨʦʤʝʞʫʪʦʯʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʭʨʦʤʦʩʦʤ, ʢʦʪʦʨʘʷ ʩʚʷʟʳʚʘʝʪ An. beklemishevi ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʚʠʜʦʤ 

(An. atroparvus). ɺʪʦʨʘʷ ʭʨʦʤʦʩʦʤʘ ʫ ʥʠʭ ʦʢʘʟʘʣʦʩʴ ʧʦʣʥʦʩʪʴʶ ʠʜʝʥʪʠʯʥʦʡ, ʦʜʥʘʢʦ 

ʧʦ ʧʨʘʚʦʤʫ ʧʣʝʯʫ ʪʨʝʪʴʝʡ ʭʨʦʤʦʩʦʤʳ An. earlei ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʪʘʥʜʘʨʪʘ ʧʦ ʪʘʢʦʡ 

ʞʝ ʛʠʛʘʥʪʩʢʦʡ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʠʥʚʝʨʩʠʝʡ, ʯʪʦ ʠ An. beklemishevi, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʪʦʛʦ, ʯʪʦ ʫ An. earlei ʚʥʫʪʨʠ ʵʪʦʡ ʠʥʚʝʨʩʠʠ ʠʤʝʝʪʩʷ ʝʱʸ ʦʜʥʘ ʥʝʙʦʣʴʰʘʷ 

ʩʦʙʩʪʚʝʥʥʘʷ ʠʥʚʝʨʩʠʷ [13]. 

 

1.4.3 ʌʠʢʩʠʨʦʚʘʥʥʳʝ ʠ ʧʦʣʠʤʦʨʬʥʳʝ ʠʥʚʝʨʩʠʠ ʚʥʫʪʨʠ ʧʦʜʛʨʫʧʧʳ 

Maculipennis 

ʇʦʜʛʨʫʧʧʘ Maculipennis ʚʢʣʶʯʘʝʪ ʚʠʜʳ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʰʠʨʦʢʦʤʫ 

ʩʧʝʢʪʨʫ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʣʘʥʜʰʘʬʪʥʳʭ ʫʩʣʦʚʠʡ ʇʘʣʝʘʨʢʪʠʢʠ. ʀʭ ʘʨʝʘʣ 

ʦʭʚʘʪʳʚʘʝʪ ʢʘʢ ʘʪʣʘʥʪʠʯʝʩʢʠʝ ʟʦʥʳ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ (ʀʨʣʘʥʜʠʷ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), ʪʘʢ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʨʘʡʦʥʳ ɽʚʨʘʟʠʠ, ʚʢʣʶʯʘʷ ʋʨʘʣ, 

ɿʘʧʘʜʥʫʶ ʠ ɺʦʩʪʦʯʥʫʶ ʉʠʙʠʨʴ, ʚʧʣʦʪʴ ʜʦ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ. 

ɺ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʡ ʧʦʜʛʨʫʧʧʳ ʚʩʪʨʝʯʘʶʪʩʷ ʦʪ 
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ʘʨʢʪʠʯʝʩʢʠʭ ʠ ʩʫʙʘʨʢʪʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ ʜʦ ʩʪʝʧʥʳʭ, ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʠ ʜʘʞʝ 

ʧʫʩʪʳʥʥʳʭ ʟʦʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʠ ɹʣʠʞʥʝʛʦ ʚʦʩʪʦʢʘ [159, 182, 183, 184]. ʄʥʦʛʠʝ 

ʚʠʜʳ ʫʩʧʝʰʥʦ ʟʘʩʝʣʷʶʪ ʙʠʦʪʦʧʳ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ, ʚʢʣʶʯʘʷ ʢʘʢ 

ʚʣʘʞʥʳʝ ʩʝʚʝʨʥʳʝ, ʪʘʢ ʠ ʟʘʩʫʰʣʠʚʳʝ ʚʦʩʪʦʯʥʳʝ ʨʝʛʠʦʥʳ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʠʭ 

ʚʳʩʦʢʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ [185]. ʇʨʠʩʫʪʩʪʚʠʝ ʚʠʜʦʚ Maculipennis ʚ 

ʪʘʢʠʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʟʦʥʘʭ, ʢʘʢ ʙʦʨʝʘʣʴʥʘʷ ʪʘʡʛʘ, ʣʝʩʦʩʪʝʧʴ, 

ʶʞʥʳʝ ʩʪʝʧʠ ʠ ʤʘʢʚʠʩ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʨʝʚʥʝʤ ʠ ʵʚʦʣʶʮʠʦʥʥʦ ʫʩʪʦʡʯʠʚʦʤ 

ʭʘʨʘʢʪʝʨʝ ʘʨʝʘʣʘ, ʘ ʪʘʢʞʝ ʦʙ ʘʜʘʧʪʘʮʠʷʭ ʢ ʨʘʟʣʠʯʥʳʤ ʨʝʞʠʤʘʤ ʚʣʘʞʥʦʩʪʠ, 

ʬʦʪʦʧʝʨʠʦʜʘ ʠ ʪʝʤʧʝʨʘʪʫʨ. 

ɹʦʣʴʰʘʷ ʨʘʙʦʪʘ ʧʦ ʠʥʚʝʨʩʠʦʥʥʦʤʫ ʧʦʣʠʤʦʨʬʠʟʤʫ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ 

ʧʦʜʛʨʫʧʧʳ Maculipennis ʙʳʣʘ ʧʨʦʜʝʣʘʥʘ ʩ 60-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʠ 

ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ 1991 ʛ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʧʨʦʬʝʩʩʦʨʦʤ ɺʣʘʜʠʤʠʨʦʤ ʅʠʢʦʣʘʝʚʠʯʝʤ 

ʉʪʝʛʥʠʝʤ [13]. ɺ. ʅ. ʉʪʝʛʥʠʡ ʧʨʦʚʸʣ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʭʨʦʤʦʩʦʤʥʳʡ ʘʥʘʣʠʟ ʜʣʷ 

ʤʥʦʛʠʭ ʚʠʜʦʚ ʧʦʜʛʨʫʧʧʳ Maculipennis. ʇʨʠ ʵʪʦʤ ʟʘ ʩʪʘʥʜʘʨʪ ʙʳʣ ʚʟʷʪ ʚʠʜ 

An. atroparvus, ʠʩʭʦʜʷ ʠʟ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦ ʪʦʤ, ʯʪʦ An. atroparvus ʷʚʣʷʝʪʩʷ 

ʵʚʦʣʶʮʠʦʥʥʦ ʠʩʭʦʜʥʳʤ ʚʠʜʦʤ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʘʣʝʘʨʢʪʠʯʝʩʢʦʡ ʧʦʜʛʨʫʧʧʳ, ʥʦ ʠ ʜʣʷ 

ʚʩʝʡ ʛʨʫʧʧʳ Maculipennis. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʣʷ ʧʦʣʦʚʦʡ ʭʨʦʤʦʩʦʤʳ ʙʫʜʝʪ 

ʨʘʩʩʤʦʪʨʝʥ ʧʦʜʨʦʙʥʦ ʚ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ. 

ɼʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʣʝʚʦʛʦ ʧʣʝʯʘ ʭʨʦʤʦʩʦʤʳ 2 ʥʝ ʚʳʷʚʠʣ ʥʠʢʘʢʠʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʣʝʚʦʝ ʧʣʝʯʦ ʚʪʦʨʦʡ ʭʨʦʤʦʩʦʤʳ ʠʜʝʥʪʠʯʥʦ ʫ ʚʩʝʭ 

ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʠʜʦʚ. ʇʨʘʚʦʝ ʧʣʝʯʦ ʚʪʦʨʦʡ ʭʨʦʤʦʩʦʤʳ ʪʘʢʞʝ ʤʘʣʦ ʠʟʤʝʥʯʠʚʦ. 

ʐʝʩʪʴ ʚʠʜʦʚ ʠʤʝʶʪ ʠʜʝʥʪʠʯʥʫʶ ʩʪʨʫʢʪʫʨʫ 2R: An. sacharovi, An. atroparvus, 

An. maculipennis, An. melanoon, An. messeae ʠ An. martinius. ɽʜʠʥʩʪʚʝʥʥʳʡ ʚʠʜ, 

ʠʤʝʶʱʠʡ ʫʥʠʢʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ 2R ï An. beklemishevi, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʩʪʘʥʜʘʨʪʘ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʠʥʚʝʨʩʠʝʡ ʚ ʫʯʘʩʪʢʘʭ 8ʘ-11ʩ [13] . ɼʣʷ An. messeae ʙʳʣʘ 

ʦʧʠʩʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʚʝʨʩʠʠ 2R1 ʦʪ ʰʠʨʦʪʳ ʘʨʝʘʣʘ ʦʙʠʪʘʥʠʷ, 

ʧʨʠʯʸʤ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʡ ʚʘʨʠʘʥʪ ʙʳʣ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʥʘ ʩʝʚʝʨʝ ʘʨʝʘʣʘ. ʕʪʦ 

ʧʦʟʚʦʣʠʣʦ ʘʚʪʦʨʘʤ ʧʨʝʜʧʦʣʦʞʠʪʴ ʥʘʣʠʯʠʝ ʚʦʚʣʝʯʥyʥʦʩʪʠ ʵʪʦʡ ʠʥʚʝʨʩʠʠ ʚ 

ʘʜʘʧʪʘʮʠʶ ʢ ʙʦʣʝʝ ʭʦʣʦʜʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʘʤ [157]. ʕʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ 

ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ, ʧʨʦʚʝʜʸʥʥʳʤ ʟʘ 40-ʣʝʪʥʠʡ 
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ʧʝʨʠʦʜ, ʢʦʪʦʨʦʝ ʚʳʷʚʠʣʦ ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʚʘʨʠʘʥʪʘ 2R1 ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, 

ʩʦʧʨʦʚʦʞʜʘʝʤʦʝ ʧʦʚʳʰʝʥʠʝʤ ʢʨʫʛʣʦʛʦʜʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʩʪʨʘʥʝ[186]. 

ʉʨʘʚʥʝʥʠʝ ʧʨʘʚʦʛʦ ʧʣʝʯʘ ʭʨʦʤʦʩʦʤʳ 3 ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ 3R 

An. atroparvus, ʭʘʨʘʢʪʝʨʥʘ ʪʘʢʞʝ ʜʣʷ ʚʠʜʦʚ An. sacharovi ʠ An. martinius. ʊʘʢʠʝ 

ʚʠʜʳ ʢʘʢ An. maculipennis ʠ An. melanoon, ʠʤʝʶʱʠʝ ʠʜʝʥʪʠʯʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ 

ʭʨʦʤʦʩʦʤʳ, ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʪʘʥʜʘʨʪʘ ʧʦ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʠʥʚʝʨʩʠʠ ʚ ʫʯʘʩʪʢʘʭ 23ʩ-

28ʘ. An. messeae ʠʤʝʝʪ ʠʜʝʥʪʠʯʥʫʶ ʩʪʨʫʢʪʫʨʫ 3R ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʚʠʜʘʤʠ. 

An. beklemishevi ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʪʘʥʜʘʨʪʘ ʛʠʛʘʥʪʩʢʦʡ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʠʥʚʝʨʩʠʝʡ, 

ʣʦʢʘʣʠʟʦʚʘʥʥʦʡ ʚ ʫʯʘʩʪʢʘʭ 24ʚ-30ʩ. ʉʨʘʚʥʝʥʠʝ ʧʦ ʣʝʚʦʤʫ ʧʣʝʯʫ ʪʨʝʪʴʝʡ 

ʭʨʦʤʦʩʦʤʳ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʯʝʪʳʨʝ ʚʠʜʘ ʠʤʝʶʪ ʠʜʝʥʪʠʯʥʫʶ ʩʪʨʫʢʪʫʨʫ 3L: 

An. atroparvus, An. maculipennis, An. melanoon ʠ An. messeae. ʆʪ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʠʧʘ 

3L ʦʪʣʠʯʘʝʪʩʷ An. sacharovi, ʠʤʝʶʱʠʡ ʬʠʢʩʠʨʦʚʘʥʥʫʶ ʠʥʚʝʨʩʠʶ ʚ ʫʯʘʩʪʢʘʭ 35ʩ-

36ʘ, ʘ An. martinius ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʝʛʦ ʧʦ ʠʥʚʝʨʩʠʠ  36ʚ-39ʚ [13] . 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʝ ʚʠʜʳ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ ʚ ʦʜʥʦʡ, ʜʚʫʭ ʠʣʠ ʚʩʝʭ ʪʨʭy ʭʨʦʤʦʩʦʤʘʭ, 

ʠ ʪʦʣʴʢʦ ʜʚʘ ʚʠʜʘ ï An. maculipennis ʠ An. melanoon ï ʠʤʝʶʪ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠ 

ʠʜʝʥʪʠʯʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʭʨʦʤʦʩʦʤʳ. ʀʜʝʥʪʠʯʥʦʩʪʴ ʭʨʦʤʦʩʦʤ ʪʘʢ ʞʝ ʭʘʨʘʢʪʝʨʥʘ 

ʜʣʷ ʚʠʜʦʚ An. atroparvus ʠ An. labranchiae [13] . 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ [13] ʘʚʪʦʨ ʫʜʝʣʷʝʪ ʚʠʜʫ An. messeae, 

ʠʩʧʦʣʴʟʫʷ ʝʛʦ ʢʘʢ ʧʨʠʤʝʨ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʥʚʝʨʩʠʦʥʥʳʭ ʯʘʩʪʦʪ, ʪʘʢ 

ʢʘʢ ʵʪʦʪ ʚʠʜ ʠʤʝʝʪ ʛʠʛʘʥʪʩʢʠʡ ʘʨʝʘʣ (ʟʘʥʠʤʘʝʪ ʙʦʨʝʘʣʴʥʫʶ ʯʘʩʪʴ ʇʘʣʝʘʨʢʪʠʢʠ). 

An. messeae, ʟʘʥʠʤʘʷ ʪʝʨʤʠʥʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʬʠʣʦʛʝʥʠʠ ʧʘʣʝʘʨʢʪʠʯʝʩʢʦʡ 

ʛʨʫʧʧʳ Maculipennis, ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʴʰʠʤ ʠʥʚʝʨʩʠʦʥʥʳʤ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ [187]. An. messeae ʠʤʝʝʪ ʧʷʪʴ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʠʥʚʝʨʩʠʡ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʛʝʪʝʨʦ- ʠ ʛʦʤʦʟʠʛʦʪʥʳʭ ʩʦʩʪʦʷʥʠʷʭ. 

ʆʥʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʦ ʚʩʝʭ ʪʨʭy ʭʨʦʤʦʩʦʤʘʭ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʩʧʦʣʦʞʝʥʳ: ʜʚʝ 

ï ʚ ʚʘʨʠʘʥʪʘʭ ʧʦʣʦʚʦʡ ʭʨʦʤʦʩʦʤʝ XL1 ʠ XL2, ʠ ʧʦ ʦʜʥʦʡ ï ʚ ʚʘʨʠʘʥʪʘʭ ʘʫʪʦʩʦʤ 

2R1, 3R1, 3L1. ɺʠʜ ʙʳʣ ʠʟʫʯʝʥ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʦʪʜʘʣʸʥʥʳʭ ʧʫʥʢʪʘʭ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦ ʚʩʝʤʫ ʘʨʝʘʣʫ. ɼʣʷ ʥʝʛʦ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʚʧʝʨʚʳʝ ʮʠʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ 
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ʭʨʦʤʦʩʦʤ ʉʪʝʛʥʠʝʤ [13], ʘ ʩʧʫʩʪʷ ʪʨʠʜʮʘʪʴ ʣʝʪ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʩʦʚʨʝʤʝʥʥʘʷ 

ʢʘʨʪʘ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ [20].  

ɺ ʧʨʝʜʝʣʘʭ ʘʨʝʘʣʘ An. messeae ʥʝʨʝʜʢʦ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʧʦʧʫʣʷʮʠʠ 

ʢʨʠʧʪʠʯʝʩʢʦʛʦ ʚʠʜʘ An. daciae, ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʚʳʨʘʞʝʥʥʳʤ 

ʠʥʚʝʨʩʠʦʥʥʳʤ ʧʦʣʠʤʦʨʬʠʟʤʦʤ. ɺ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ, ʥʘʧʨʠʤʝʨ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʪʜʝʣʴʥʳʝ ʦʙʣʘʩʪʠ ʩʠʤʧʘʪʨʠʠ ʜʘʥʥʳʭ ʚʠʜʦʚ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʪʨʠ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʵʪʠʭ 

ʜʚʫʭ ʚʠʜʦʚ ʠ ʠʭ ʥʦʤʝʥʢʣʘʪʫʨʳ.  

ʇʝʨʚʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʭʨʦʤʦʩʦʤʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʨʢʝʨʦʚ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɹr ʣʦ ʫʩʪʘʥʦʚʣʝʥʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʜʚʫʭ ʨʝʧʨʦʜʫʢʪʠʚʥʦ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ð ʫʩʣʦʚʥʦ 

ʦʙʦʟʥʘʯʝʥʥʳʭ ʢʘʢ ʬʦʨʤʳ A ʠ B. ʀʟʥʘʯʘʣʴʥʦ ʠʭ ʨʘʟʜʝʣʝʥʠʝ ʙʘʟʠʨʦʚʘʣʦʩʴ ʥʘ 

ʢʦʤʙʠʥʘʮʠʷʭ ʠʥʚʝʨʩʠʡ ʧʦʣʠʪʝʪʝʥʥʳʭ ʭʨʦʤʦʩʦʤ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʦʚʳʚʘʣʠ 

ʫʩʪʦʡʯʠʚʳʝ çʘʩʩʦʮʠʘʪʠʚʥʳʝ ʛʨʫʧʧʳè ʠ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ 

ʘʩʩʦʨʪʘʪʠʚʥʦʩʪʴ ʩʢʨʝʱʠʚʘʥʠʷ. ɼʘʣʴʥʝʡʰʠʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ (ʘʥʘʣʠʟ EcoRI-ʪʘʢʩʦʧʨʠʥʪʦʚ ʠ ITS2) ʧʦʜʪʚʝʨʜʠʣʠ ʦʪʩʫʪʩʪʚʠʝ 

ʛʠʙʨʠʜʥʳʭ ʬʦʨʤ ʠ ʚʳʷʚʠʣʠ ʨʘʟʣʠʯʠʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ ʤʝʞʜʫ ʬʦʨʤʘʤʠ, ʯʪʦ, 

ʥʘʨʷʜʫ ʩ ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʟʥʳʤʠ 

ʤʝʩʪʘʤʠ ʟʠʤʦʚʢʠ), ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʚʠʜʦʚʫʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ. ʉʨʘʚʥʝʥʠʝ ʩ ʨʘʥʝʝ 

ʦʧʠʩʘʥʥʳʤʠ ʪʘʢʩʦʥʘʤʠ ʧʦʟʚʦʣʠʣʦ ʘʚʪʦʨʘʤ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ An. messeae ɸ, 

An. daciae ʠ An. messeae s.s. ʷʚʣʷʶʪʩʷ ʩʠʥʦʥʠʤʘʤʠ ʦʜʥʦʛʦ ʚʠʜʘ ð An. messeae Fall., 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ An. messeae B ʠ An. lewisi Ludlow, 1920 ð ʜʨʫʛʦʛʦ, ʨʘʥʝʝ 

ʥʝʜʦʦʮʝʥʸʥʥʦʛʦ ʚʠʜʘ, ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦʜ ʚʘʣʠʜʥʳʤ ʥʘʟʚʘʥʠʝʤ An. lewisi. [15, 

16, 17, 188].  

ɺʪʦʨʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʩʨʘʚʥʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʘʥʩʢʨʠʙʠʨʫʝʤʦʛʦ ʩʧʝʡʩʝʨʘ ʨʠʙʦʩʦʤʘʣʴʥʦʡ ɼʅʂ (ITS2). ʈʝʟʫʣʴʪʘʪʳ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʨʘʟʣʠʯʠʝ ʜʣʠʥ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʫ An. daciae ʠ An. messeae, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʵʪʦ ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘ [18, 19, 20, 12].  

ʊʨʝʪʴʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ An. daciae ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʪʜʝʣʴʥʳʡ ʚʠʜ, ʘ ʷʚʣʷʝʪʩʷ ʚʩʝʛʦ ʣʠʰʴ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ An. messeae, ʫ ʢʦʪʦʨʦʛʦ 
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ʥʘʙʣʶʜʘʝʪʩʷ ʢʨʘʡʥʝ ʦʙʰʠʨʥʳʡ ʭʨʦʤʦʩʦʤʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ [186]. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʥʘʫʯʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʥʝ ʜʦʩʪʠʛʣʦ ʢʦʥʩʝʥʩʫʩʘ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ, ʪʘʢ ʢʘʢ ʥʝʪ 

ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʥʘʙʦʨʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʥʠ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ, ʥʠ ʜʣʷ 

ʦʧʨʦʚʝʨʞʝʥʠʷ ʣʶʙʦʛʦ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʥʝʥʠʡ.  

ɼʨʫʛʠʤ ʚʳʩʦʢʦ ʧʦʣʠʤʦʨʬʥʳʤ ʚʠʜʦʤ ʤʦʞʥʦ ʥʘʟʚʘʪʴ An. beklemishevi. ʕʪʦʪ 

ʚʠʜ ʠʤʝʝʪ ʩʘʤʳʡ ʩʝʚʝʨʥʳʡ ʘʨʝʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʨʝʜʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʛʨʫʧʧʳ. ʆʥ 

ʟʘʥʠʤʘʝʪ ʪʝʨʨʠʪʦʨʠʶ ʦʪ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʜʦ ʙʘʩʩʝʡʥʘ ʨʝʢʠ 

ʃʝʥʳ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ, ʠ ʦʪ ʣʝʩʦʪʫʥʜʨʦʚʦʡ ʟʦʥʳ ʜʦ ʛʦʨʥʳʭ ʩʠʩʪʝʤ ɸʣʪʘʷ ʠ ʉʘʷʥ 

ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ. An. beklemishevi ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʪʘʢʠʝ ʯʝʨʪʳ ʢʘʢ ʫʥʠʢʘʣʴʥʳʡ 

ʢʘʨʠʦʪʠʧ, ʩʦʩʪʘʚ ʚʥʫʪʨʠʚʠʜʦʚʳʭ ʭʨʦʤʦʩʦʤʥʳʭ ʠʥʚʝʨʩʠʡ, ʦʢʨʘʩʢʘ ʠ ʤʦʨʬʦʣʦʛʠʷ 

ʷʠʮ, ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʦʧʨʝʜʝʣʸʥʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʟʦʥʘʤ, ʨʝʧʨʦʜʫʢʪʠʚʥʘʷ 

ʠʟʦʣʷʮʠʷ ʦʪ An. messeae [189]. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʭʨʦʤʦʩʦʤ ʧʦʢʘʟʘʣ, ʯʪʦ 

An. beklemishevi ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʦʙʩʪʚʝʥʥʦ An. maculipennis ʮʝʣʳʤ ʨʷʜʦʤ 

ʩʣʦʞʥʳʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʝʨʝʩʪʨʦʝʢ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʵʪʫ ʬʦʨʤʫ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʚʠʜ. ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ An. beklemishevi ʙʳʣʦ ʥʘʡʜʝʥʦ 

ʜʝʩʷʪʴ ʪʠʧʦʚ ʧʘʨʘʮʝʥʪʨʠʯʝʩʢʠʭ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʠʥʚʝʨʩʠʡ: ʜʚʝ ʧʝʨʝʢʨʳʚʘʶʱʠʝ 

ʠʥʚʝʨʩʠʠ ʚ ʍ-ʭʨʦʤʦʩʦʤʝ, ʪʨʠ ʚ ʧʨʘʚʦʤ ʧʣʝʯʝ ʚʪʦʨʦʡ ʭʨʦʤʦʩʦʤʳ, ʧʷʪʴ ʚ ʧʨʘʚʦʤ 

ʧʣʝʯʝ ʪʨʝʪʴʝʡ ʭʨʦʤʦʩʦʤʳ; ʪʘʢʞʝ ʙʳʣʦ ʥʘʡʜʝʥʦ ʧʦ ʦʜʥʦʡ ʠʥʚʝʨʩʠʠ ʚ ʢʘʞʜʦʤ ʠʟ 

ʣʝʚʳʭ ʧʣʝʯ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʭʨʦʤʦʩʦʤʳ [13]. 

 

1.4.4 ʄʝʞʚʠʜʦʚʳʝ ʨʘʟʣʠʯʠʷ ʍ-ʭʨʦʤʦʩʦʤʳ ʚ ʧʦʜʛʨʫʧʧʝ Maculipennis 

ɹʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʤʘʣʷʨʠʡʥʳʝ ʢʦʤʘʨʳ ʠʤʝʶʪ ʚ ʥʝʢʦʪʦʨʳʭ 

ʪʢʘʥʷʭ ʦʨʛʘʥʠʟʤʘ (ʥʘʧʨʠʤʝʨ, ʚ ʤʘʣʴʧʠʛʠʝʚʳʭ ʩʦʩʫʜʘʭ, ʩʣʶʥʥʳʭ ʞʝʣʝʟʘʭ ʠʣʠ 

ʧʠʪʘʪʝʣʴʥʳʭ ʢʣʝʪʢʘʭ ʷʠʯʥʠʢʦʚ) ʥʘʙʦʨ ʧʦʣʠʪʝʥʥʳʭ ʭʨʦʤʦʩʦʤ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ 

ʯʨʝʟʚʳʯʘʡʥʦ ʫʜʦʙʥʳʤ ʦʙʲʝʢʪʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʍʨʦʤʦʩʦʤʥʳʡ ʥʘʙʦʨ ʢʦʤʘʨʦʚ 

ʨʦʜʘ Anopheles ʩʦʜʝʨʞʠʪ ʧʦ ʜʚʝ ʜʚʫʧʣʝʯʠʝ ʘʫʪʦʩʦʤʳ ʠ ʦʜʥʫ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʫʶ 

ʍ-ʭʨʦʤʦʩʦʤʫ, ʚ ʢʦʪʦʨʦʡ ʧʦʣʠʪʝʥʠʟʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʚ ʣʝʚʦʤ ʧʣʝʯʝ, ʠʟ-ʟʘ 

ʯʝʛʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʦʙʦʟʥʘʯʝʥʠʝ XL, ʘ ʥʝ ʧʨʦʩʪʦ ʍ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ 

ʧʨʘʚʦʝ ʧʣʝʯʦ ʧʦʣʥʦʩʪʴʶ ʛʝʪʝʨʦʭʨʦʤʘʪʠʟʠʨʦʚʘʥʦ, ʧʦʵʪʦʤʫ, ʥʘ ʭʨʦʤʦʩʦʤʥʳʭ 
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ʧʨʝʧʘʨʘʪʘʭ ʦʥʦ ʥʝ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ, ʘ ʬʠʟʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʪʝʭʥʠʯʝʩʢʠ.  

ʉʧʝʮʠʬʠʢʘ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʧʦ ʚʠʜʘʤ ʧʘʣʝʘʨʢʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʠʪʝʥʥʳʭ ʭʨʦʤʦʩʦʤ ʚ ʧʦʜʛʨʫʧʧʝ 

Maculipennis ʥʘʯʠʥʘʝʪʩʷ ʥʘ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʢʦʪʦʨʳʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʜʠʩʢʦʚʦʛʦ ʨʠʩʫʥʢʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʠʜʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʠʜʘ, 

ʧʨʠʥʷʪʦʛʦ ʟʘ ʩʪʘʥʜʘʨʪ. ɼʣʷ ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʟʘ ʩʪʘʥʜʘʨʪ ʙʳʣ ʧʨʠʥʷʪ ʝʚʨʦʧʝʡʩʢʠʡ 

ʚʠʜ An. atroparvus, ʘ ʛʣʘʚʥʦʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʝ ʤʝʞʚʠʜʦʚʦʝ ʩʨʘʚʥʝʥʠʝ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ɺ. ʅ. ʉʪʝʛʥʠʝʤ ʚ ʧʨʦʰʣʦʤ ʩʪʦʣʝʪʠʠ [13]. 

ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʘʥʘʣʠʟʫ, ʜʣʷ ʪʨʸʭ ʚʠʜʦʚ An. atroparvus, An. melanoon ʠ 

An. maculipennis ʭʘʨʘʢʪʝʨʥʘ ʠʜʝʥʪʠʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʣʝʯʘ XL. An. sacharovi ʠʤʝʝʪ 

ʪʘʢ ʞʝ ʠʥʚʝʨʩʠʦʥʥʦʝ ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʥʜʘʨʪʘ ʚ ʫʯʘʩʪʢʘʭ 1ʩ-3ʘ, ʘ ʫ An. martinius 

ʧʨʦʠʩʭʦʜʠʪ ʠʥʚʝʨʩʠʷ ʵʪʦʛʦ ʨʘʡʦʥʘ ʩ ʥʝʙʦʣʴʰʠʤ ʩʜʚʠʛʦʤ ʥʘ 1ï2 ʜʠʩʢʘ. ʋ 

An. messeae ʫʯʘʩʪʦʢ 2ʚ-3ʚ ʧʝʨʝʭʦʜʠʪ ʚ ʮʝʥʪʨʘʣʴʥʫʶ ʦʙʣʘʩʪʴ, ʠʟʤʝʥʷʷ ʩʚʦʸ 

ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʚʠʜʦʤ. ɼʣʷ 

An. beklemishevi ʦʪʤʝʯʘʣʦʩʴ ʥʘʣʠʯʠʝ ʩʣʦʞʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʠʥʚʝʨʩʠʦʥʥʦʛʦ ʪʠʧʘ ʚ 

ʦʙʣʘʩʪʠ 2ʩ-3ʩ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ ʩʪʘʥʜʘʨʪʘ (ʨʠʩʫʥʦʢ 9) [13]. 

ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʘʥʘʣʠʟ ʙʳʣ ʧʨʦʚʝʜʸʥ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ, ʚ ʫʩʣʦʚʠʷʭ 

ʦʪʩʫʪʩʪʚʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʩʥʘʱʝʥʠʷ ʠ ʤʝʪʦʜʦʣʦʛʠʡ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʜʘʥʥʳʭ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʢʘʟʘʣʠʩʴ ʥʝ ʪʦʯʥʳʤʠ. ʅʝʜʘʚʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʚʪʦʨʠʣʦ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʦʚʦʡ ʭʨʦʤʦʩʦʤʳ ʚ ʛʨʫʧʧʝ Maculipennis, ʠʩʧʦʣʴʟʫʷ 

ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʠ ʧʦʣʥʳʡ ʛʝʥʦʤ ʜʣʷ An. atroparvus [12, 181]. ɺ ʨʘʙʦʪʝ 

ʩʨʘʚʥʠʣʠ ʭʨʦʤʦʩʦʤʳ ʩʝʤʠ ʚʠʜʦʚ: An. atroparvus, An. labranchiae, An. maculipennis, 

An. messeae, An. sacharovi, An. beklemishevi ʠʟ ʇʘʣʝʘʨʢʪʠʯʝʩʢʦʡ ʬʘʫʥʳ ʠ 

An. quadrimaculatus ʠʟ ʅʝʘʨʢʪʠʯʝʩʢʦʡ ʬʘʫʥʳ. ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʤʘʨʢʝʨʳ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 1 ʤʣʥ ʧ.ʥ. ʚʜʦʣʴ ʚʩʝʡ ʍ-ʭʨʦʤʦʩʦʤʳ An. atroparvus ʠ 

ʣʦʢʘʣʠʟʦʚʘʥʳ ʥʘ ʭʨʦʤʦʩʦʤʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ. ʄʘʨʢʝʨʳ ʫʩʣʦʚʥʦ ʜʝʣʠʣʠ 

ʭʨʦʤʦʩʦʤʳ ʥʘ ʩʠʥʪʝʥʥʳʝ ʙʣʦʢʠ, ʘ ʜʘʥʥʳʝ ʦʙ ʠʭ ʧʦʨʷʜʢʝ ʠ ʦʨʠʝʥʪʘʮʠʠ ʜʘʚʘʣʠ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʝʨʝʩʪʨʦʡʢʘʭ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʚʠʜʳ ʪʘʢ ʠʣʠ 

ʠʥʘʯʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʩʪʘʥʜʘʨʪʘ ʧʝʨʝʩʪʘʥʦʚʢʘʤʠ ɼʅʂ-ʤʘʨʢʝʨʦʚ. ɸʚʪʦʨʳ ʨʘʙʦʪʳ 
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ʪʘʢʞʝ ʫʢʘʟʘʣʠ ʥʘ ʥʘʣʠʯʠʝ ʥʝʦʙʳʯʥʳʭ ʪʨʘʥʩʧʦʟʠʮʠʡ ʫ An. messeae, ʢʦʪʦʨʳʝ ʤʦʛʣʠ 

ʙʳ ʧʦʜ ʩʦʙʦʡ ʩʢʨʳʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʳʭ ʚʥʫʪʨʠʭʨʦʤʦʩʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʬʠʣʦʛʝʥʠʠ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ 2018 ʛʦʜʘ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ An. beklemishevi, ʢʦʪʦʨʳʡ, ʢʘʢ ʦʢʘʟʘʣʦʩʴ, ʦʪʣʠʯʘʣʩʷ ʦʪ ʩʪʘʥʜʘʨʪʘ 

ʰʝʩʪʴʶ ʧʝʨʝʩʪʨʦʡʢʘʤʠ. 

 

ʈʠʩʫʥʦʢ 9 ï ʩʭʝʤʘʪʠʯʝʩʢʦʝ ʩʨʘʚʥʝʥʠʝ ʧʦʣʦʚʦʡ ʭʨʦʤʦʩʦʤʳ ʍ ʫ ʚʠʜʦʚ ʢʦʤʧʣʝʢʩʘ Maculipennis, 

(ʠʟ ʉʪʝʛʥʠʡ ɺ. ʅ., 1991 ʩ ʤʦʜʠʬʠʢʘʮʠʷʤʠ) 
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ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʪʦʣʴʢʦ ʪʨʠ ʚʠʜʘ ʧʦʜʛʨʫʧʧʳ ʩʯʠʪʘʶʪʩʷ 

ʚʳʩʦʢʦʧʦʣʠʤʦʨʬʥʳʤʠ: An. messeae ʠ An. daciae ʠʤʝʶʪ ʭʨʦʤʦʩʦʤʥʳʡ 

ʧʦʣʠʤʦʨʬʠʟʤ ʢʘʢ ʧʦ ʘʫʪʦʩʦʤʘʤ, ʪʘʢ ʠ ʧʦ ʍ-ʭʨʦʤʦʩʦʤʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

An. beklemishevi ʧʦʣʠʤʦʨʬʝʥ ʣʠʰʴ ʧʦ ʍ. ɼʣʷ ʠʟʫʯʝʥʠʷ An. beklemishevi ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʦʨʠʛʠʥʘʣʴʥʘʷ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʥʘ ʦʩʥʦʚʝ ʦʢʨʘʰʝʥʥʳʭ 

ʧʦʣʠʪʝʥʥʳʭ ʭʨʦʤʦʩʦʤ ʩʣʶʥʥʳʭ ʞʝʣʸʟ [157]. ʈʘʥʝʝ ʩʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʵʪʦʪ ʚʠʜ ʠʤʝʝʪ 

ʩʪʘʥʜʘʨʪʥʳʡ ʚʘʨʠʘʥʪ ʍ0, ʘ ʪʘʢʞʝ ʧʦʣʠʤʦʨʬʥʳʝ ʍ1 ʠ ʍ2. ʇʦʣʠʤʦʨʬʠʟʤʳ ʙʳʣʠ 

ʥʘʡʜʝʥʳ ʣʠʰʴ ʚ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʩʦʩʪʦʷʥʠʷʭ: ʍ01 ʠ ʍ02, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʩʚʷʟʳʚʘʷ ʵʪʦ ʩ ʣʝʪʘʣʴʥʳʤ ʵʬʬʝʢʪʦʤ ʛʦʤʦʟʠʛʦʪʳ [13, 190]. ʆʜʥʘʢʦ, ʥʝʜʘʚʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʧʠʨʘʷʩʴ ʥʘ ʩʦʚʨʝʤʝʥʥʫʶ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʫʶ ʢʘʨʪʫ ʚʳʩʦʢʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʰʠʨʦʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ 

ʛʦʤʦʟʠʛʦʪʥʳʭ ʦʩʦʙʝʡ ʩ ʧʦʣʠʤʦʨʬʥʳʤʠ ʠʥʚʝʨʩʠʷʤʠ ʍ1 ʠ ʍ2 ʚ ʧʨʠʨʦʜʥʳʭ 

ʧʦʧʫʣʷʮʠʷʭ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ [Artemov et al., 

2018a; ʉʦʙʦʣʝʚʘ ʠ ʜʨ., ʥʝʦʧʫʙʣ].  

ɼʣʷ An. messeae ʚ ʨʘʥʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʍ-ʭʨʦʤʦʩʦʤʘ ʙʳʣʘ 

ʥʘʡʜʝʥʘ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ ʍ1 (ʩʪʘʥʜʘʨʪ) ʠ ʍ0 (ʧʦʣʠʤʦʨʬʠʟʤ). ʉʝʡʯʘʩ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ An. messeae ʠʤʝʝʪ ʜʚʘ ʚʘʨʠʘʥʪʘ ʧʦʣʦʚʦʡ ʭʨʦʤʦʩʦʤʳ ï ʩʪʘʥʜʘʨʪʥʳʡ ʍ1 ʠ ʤʝʥʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʧʦʣʠʤʦʨʬʥʳʡ ʚʘʨʠʘʥʪ ʍ2. ɼʣʷ ʵʪʠʭ ʚʘʨʠʘʥʪʦʚ ʪʘʢʞʝ 

ʦʧʫʙʣʠʢʦʚʘʥʘ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ [20]. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʟʚʝʩʪʥʳ ʫʧʦʤʠʥʘʥʠʷ ʚʘʨʠʘʥʪʦʚ ʍ4 [157, 191] ʠ ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʝʜʠʥʠʯʥʳʝ 

ʥʘʭʦʜʢʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩ ʚʘʨʠʘʥʪʘʤʠ ʍ7 ʠ ʜʨ. ʇʦʣʠʤʦʨʬʥʳʡ ʚʘʨʠʘʥʪ ʍ0, ʨʘʥʝʝ 

ʦʪʥʦʩʷʱʠʡʩʷ ʢ An. messeae, ʷʚʣʷʝʪʩʷ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʚ ʩʪʝʧʥʦʡ 

ʟʦʥʝ ʚʘʨʠʘʥʪʦʤ ʜʣʷ An. daciae, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʍ1 ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʚ ʪʘʸʞʥʦʡ 

ʟʦʥʝ. ɼʣʷ ʚʘʨʠʘʥʪʘ ʧʦʣʠʤʦʨʬʥʦʛʦ ʚʘʨʠʘʥʪʘ ʍ0 ʪʘʢ ʞʝ ʠʤʝʝʪʩʷ ʩʦʚʨʝʤʝʥʥʘʷ 

ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʢʘʨʪʘ [20]. 

 

1.4.5 ʄʦʣʝʢʫʣʷʨʥʘ ̫ʦʨʛʘʥʠʟʘʮʠʷ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʫ Anopheles ʠ ʨʦʣʴ 

ʤʦʙʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʀʟʫʯʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦʡ ʧʨʠʨʦʜʳ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʭʨʦʤʦʩʦʤʥʳʭ ʠʥʚʝʨʩʠʡ ʫ 

ʢʦʤʘʨʦʚ ʨʦʜʘ Anopheles ʜʘʸʪ ʢʣʶʯ ʢ ʧʦʥʠʤʘʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, 
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ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʡ ʘʜʘʧʪʠʚʥʦʡ ʟʥʘʯʠʤʦʩʪʠ. ʅʘʢʦʧʣʝʥʥʳʝ ʢ ʥʘʩʪʦʷʱʝʤʫ 

ʚʨʝʤʝʥʠ ʜʘʥʥʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʪʨʫʢʪʫʨʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʥʫʪʨʠ ʪʘʢʠʭ ʪʦʯʝʢ, ʚʢʣʶʯʘʷ ʫʯʘʩʪʠʝ ʧʦʚʪʦʨʷʶʱʠʭʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʤʦʙʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʩʝʛʤʝʥʪʥʳʭ ʜʫʧʣʠʢʘʮʠʡ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʤʫʣʴʪʠʬʘʢʪʦʨʥʳʡ ʭʘʨʘʢʪʝʨ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ.  

ʊʦʯʢʠ ʨʘʟʨʳʚʦʚ ʠʥʚʝʨʩʠʡ ʫ Anopheles ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ɺ ʦʜʥʠʭ ʩʣʫʯʘʷʭ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʩʪʳʝ 

ʧʝʨʝʩʪʨʦʡʢʠ ʚ ʫʥʠʢʘʣʴʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ [192, 193, 194], ʚ ʜʨʫʛʠʭ ð ʙʦʣʝʝ 

ʩʣʦʞʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʚʢʣʶʯʘʷ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʝ ʜʫʧʣʠʢʘʮʠʠ ʠ ʩʪʫʧʝʥʯʘʪʳʝ 

ʨʘʟʨʳʚʳ [195]. ʕʪʠ ʚʘʨʠʘʮʠʠ ʚʣʠʷʶʪ ʥʘ ʪʝʭʥʠʯʝʩʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʦʙʥʘʨʫʞʝʥʠʷ 

ʠ ʘʥʥʦʪʘʮʠʠ ʧʨʠ ʩʙʦʨʢʝ ʛʝʥʦʤʘ. ʆʩʦʙʫʶ ʪʨʫʜʥʦʩʪʴ ʚʳʟʳʚʘʝʪ ʢʘʨʪʠʨʦʚʘʥʠʝ ʪʦʯʝʢ 

ʨʘʟʨʳʚʦʚ ʠ ʠʭ ʦʢʨʝʩʪʥʦʩʪʝʡ, ʩʦʜʝʨʞʘʱʠʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʚʪʦʨʳ ʠʣʠ ʧʨʦʙʝʣʳ ʚ 

ʩʙʦʨʢʝ ʛʝʥʦʤʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ An. gambiae ʩ ʧʦʤʦʱʴʶ ʥʝʩʢʦʣʴʢʠʭ ʛʝʥʦʤʥʳʭ 

ʩʙʦʨʦʢ (PEST, Pimperena ʠ Mali-NIH) ʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʢʣʦʥʦʚ BAC ʩʤʦʛʣʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʣʠʰʴ ʯʘʩʪʴ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʜʣʷ ʠʥʚʝʨʩʠʡ 2Rb ʠ 2Rbc. 

ʆʙʥʘʨʫʞʝʥʥʳʝ ʫʯʘʩʪʢʠ ʦʢʘʟʘʣʠʩʴ ʥʘʩʳʱʝʥʳ ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʠ ʩʦʜʝʨʞʘʣʠ ʥʝʜʦʩʪʘʶʱʠʝ ʬʨʘʛʤʝʥʪʳ [196]. 

ʀʥʚʝʨʩʠʷ 2Rb ʜʣʠʥʦʡ ʦʢʦʣʦ 7,5 ʄʙ ʷʚʣʷʝʪʩʷ ʦʙʱʝʡ ʜʣʷ ʚʠʜʦʚ-ʙʣʠʟʥʝʮʦʚ 

An. gambiae ʠ An. arabiensis, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʦʙʱʝʤ ʵʚʦʣʶʮʠʦʥʥʦʤ 

ʧʨʦʠʩʭʦʞʜʝʥʠʠ. ʄʦʣʝʢʫʣʷʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʜʘʥʥʦʡ 

ʠʥʚʝʨʩʠʠ ʚʳʷʚʠʣʦ, ʯʪʦ ʢʘʢ ʚ ʧʨʦʠʟʚʦʜʥʦʤ (2Rb), ʪʘʢ ʠ ʚ ʩʪʘʥʜʘʨʪʥʦʤ (2Rb) 

ʨʘʩʧʦʣʦʞʝʥʠʠ, ʚʥʝʰʥʠʝ ʬʣʘʥʢʠʨʫʶʱʠʝ ʫʯʘʩʪʢʠ ʩʦʜʝʨʞʘʪ ʪʘʥʜʝʤʥʦ ʚʳʩʪʨʦʝʥʥʳʝ 

ʢʦʧʠʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʧʦʚʪʦʨʘ ʜʣʠʥʦʡ ʦʢʦʣʦ 30 ʧ.ʥ. 

(ACTTTTGCGATTGTCGCAAAAACTTCTGCGA)n [196]. ʅʘʣʠʯʠʝ ʪʘʢʠʭ 

ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʧʦʚʪʦʨʦʚ ʫ ʦʙʝʠʭ ʛʨʘʥʠʮ ʠʥʚʝʨʩʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʭ ʚʦʟʤʦʞʥʦʝ 

ʫʯʘʩʪʠʝ ʚ ʤʝʭʘʥʠʟʤʝ ʧʝʨʝʩʪʨʦʡʢʠ.  

ʇʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʚ ʵʚʦʣʶʮʠʠ Anopheles ʥʝ ʨʝʜʢʦʝ 

ʷʚʣʝʥʠʝ. ʕʪʦ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʧʨʠ ʘʥʘʣʠʟʝ ʠʥʚʝʨʩʠʡ 2Rb, 2Rc ʠ 2Rd ʫ An. coluzzii 

ʤʝʪʦʜʦʤ Hi-C [197]. ʀʟ ʰʝʩʪʠ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʪʦʣʴʢʦ ʯʝʪʳʨʝ ʦʢʘʟʘʣʠʩʴ 

ʫʥʠʢʘʣʴʥʳʤʠ, ʘ ʜʚʝ ð ʙʳʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚ ʥʝʩʢʦʣʴʢʠʭ ʠʥʚʝʨʩʠʷʭ. ɺ ʪʨʸʭ ʠʟ ʥʠʭ 
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ʦʙʥʘʨʫʞʝʥʳ ʤʘʩʩʠʚʳ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʩʘʪʝʣʣʠʪʥʦʛʦ ʧʦʚʪʦʨʘ, ʠʤʝʶʱʝʛʦ 

ʭʘʨʘʢʪʝʨʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʟʤʝʨʦʤ ʪʘʢ ʞʝ ʦʢʦʣʦ 30 ʧ.ʥ. 

(TTTTGCGATTGTCGCAAAAACTTYTGCGAC)n, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʯʘʩʪʠʝ 

ʜʘʥʥʦʛʦ ʤʦʪʠʚʘ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠʥʚʝʨʩʠʡ [196]. ɺʝʨʦʷʪʥʦ, ʪʘʢʠʝ ʧʦʚʪʦʨʳ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʪʨʫʢʪʫʨʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʛʝʥʦʤʘ ʚ ʵʪʠʭ ʫʯʘʩʪʢʘʭ. 

ɼʘʞʝ ʚ ʪʝʭ ʠʥʚʝʨʩʠʷʭ, ʛʜʝ ʜʘʥʥʳʡ ʩʘʪʝʣʣʠʪ ʦʪʩʫʪʩʪʚʫʝʪ, ʥʘʧʨʠʤʝʨ ʚ 2La ʠ 2Rj, ʚ 

ʪʦʯʢʘʭ ʨʘʟʨʳʚʦʚ ʚʳʷʚʣʝʥʳ ʜʨʫʛʠʝ ʥʝʢʦʜʠʨʫʶʱʠʝ ʧʦʚʪʦʨʷʶʱʠʝʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʙʦʣʝʝ ʦʙʱʠʡ ʧʘʪʪʝʨʥ ʫʯʘʩʪʠʷ ʧʦʚʪʦʨʦʚ ʚ 

ʵʪʠʭ ʧʝʨʝʩʪʨʦʡʢʘʭ [195, 198].  

ʇʨʠʤʝʨʦʤ ʩʚʷʟʠ ʩʝʛʤʝʥʪʥʳʭ ʜʫʧʣʠʢʘʮʠʡ ʩ ʧʝʨʝʩʪʨʦʡʢʘʤʠ ʷʚʣʷʝʪʩʷ ʠʥʚʝʨʩʠʷ 

2Rj ʫ An. gambiae, ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʩ ʭʨʦʤʦʩʦʤʥʦʡ ʬʦʨʤʦʡ Bamako. ʆʙʝ ʪʦʯʢʠ 

ʨʘʟʨʳʚʦʚ ʬʣʘʥʢʠʨʦʚʘʥʳ ʠʜʝʥʪʠʯʥʳʤʠ ʚʩʪʘʚʢʘʤʠ ʨʘʟʤʝʨʦʤ 14,6 ʂʙ. ʆʧʠʩʳʚʘʝʤʳʝ 

ʚʩʪʘʚʢʠ ʩʦʜʝʨʞʘʣʠ ʪʝʨʤʠʥʘʣʴʥʳʝ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʝ ʧʦʚʪʦʨʳ (TIRs) ʧʦ 5,3 ʂʙ, 

ʨʘʟʜʝʣʸʥʥʳʝ ʩʧʝʡʩʝʨʦʤ ʚ 4 ʂʙ, ʠ ʦʩʪʘʪʢʠ ʤʦʙʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʣʠʰʸʥʥʳʝ ʩʚʦʝʡ 

ʢʦʜʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ ʠ ʧʦʜʚʠʞʥʦʩʪʠ. ʍʦʪʷ ʦʥʠ ʠ ʩʦʜʝʨʞʘʣʠ ʦʩʪʘʪʦʯʥʳʝ 

ʬʨʘʛʤʝʥʪʳ ʤʦʙʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ I ʠ II ʢʣʘʩʩʦʚ, ʚʢʣʶʯʘʷ ʨʝʪʨʦʪʨʘʥʩʧʦʟʦʥʳ ʠ ɼʅʂ-

ʪʨʘʥʩʧʦʟʦʥʳ, ʜʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʥʝ ʦʙʣʘʜʘʣʠ ʢʦʜʠʨʫʶʱʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʠ 

ʤʦʙʠʣʴʥʦʩʪʴ.ʁ ʂʨʦʤʝ ʪʦʛʦ, ʧʦʜʦʙʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚ 

ʜʨʫʛʠʭ ʫʯʘʩʪʢʘʭ ʛʝʥʦʤʘ An. gambiae, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʫʥʠʢʘʣʴʥʦʩʪʴ ʠ 

ʦʪʩʫʪʩʪʚʠʝ ʪʠʧʠʯʥʳʭ ʧʨʠʟʥʘʢʦʚ ʪʨʘʥʩʧʦʟʦʥʦʚ. ʕʪʠ ʚʩʪʘʚʢʠ ʙʳʣʠ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʢʘʢ ʥʠʟʢʦʢʦʧʠʡʥʳʝ ʧʦʚʪʦʨʳ (low copy repeats, LCRs), 

ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠʥʚʝʨʩʠʠ ʯʝʨʝʟ ʥʝʘʣʣʝʣʴʥʫʶ ʛʦʤʦʣʦʛʠʯʥʫʶ 

ʨʝʢʦʤʙʠʥʘʮʠʶ (Non-allelic homologous recombination, NAHR) [198]. ɺ ʦʜʥʦʡ ʠʟ 

ʧʦʣʝʚʳʭ ʧʦʧʫʣʷʮʠʡ An. gambiae ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʝʪʦʯʥʘʷ ʵʢʩʮʠʟʠʦʥʥʘʷ 

ʨʝʧʘʨʘʮʠʷ ʩʣʫʯʘʡʥʦʡ ʚʩʪʘʚʢʠ LCR, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʘʚʪʦʨʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʚʦʨʠʪ ɹ

ʦ ʧʨʦʜʦʣʞʘʶʱʝʡʩʷ ʩʪʨʫʢʪʫʨʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʛʝʥʦʤʘ. 

ʉʢʦʧʣʝʥʠʷ ʪʨʘʥʩʧʦʟʦʥʦʚ ʠ ʜʨʫʛʠʭ ʤʦʙʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʘʢʞʝ ʭʦʨʦʰʦ 

ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥʳ ʚʙʣʠʟʠ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʫ ʚʠʜʦʚ Anopheles. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʧʨʠʤʝʨ ð ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʨʝʪʨʦʵʣʝʤʝʥʪʘ Odysseus ʚ ʪʦʯʢʝ 

ʨʘʟʨʳʚʘ ʠʥʚʝʨʩʠʠ 2Rd ʫ An. arabiensis [199, 200]. ʂʨʦʤʝ ʪʦʛʦ, ʪʨʘʥʩʧʦʟʦʥʳ 
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ʩʝʤʝʡʩʪʚ Mariner, T1, Q, ʘ ʪʘʢʞʝ MITE-ʵʣʝʤʝʥʪ Pegasus ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʣʦʢʘʣʠʟʘʮʠʠ ʚ ʧʨʠʮʝʥʪʨʦʤʝʨʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʭʨʦʤʦʮʝʥʪʨʝ, 

ʛʜʝ ʥʝʨʝʜʢʦ ʥʘʙʣʶʜʘʶʪʩʷ ʠʥʚʝʨʩʠʠ [201, 202]. ʅʘʢʦʧʣʝʥʠʝ ʪʨʘʥʩʧʦʟʦʥʦʚ ʤʦʞʝʪ ʥʝ 

ʪʦʣʴʢʦ ʠʥʠʮʠʠʨʦʚʘʪʴ ʜʚʦʡʥʳʝ ʨʘʟʨʳʚʳ ɼʅʂ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʜʘʚʣʝʥʠʶ 

ʨʝʢʦʤʙʠʥʘʮʠʠ, ʧʦʜʜʝʨʞʠʚʘʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ ʧʦ ʠʥʚʝʨʩʠʠ ʠ ʪʝʤ ʩʘʤʳʤ ʬʠʢʩʠʨʫʷ 

ʝʸ ʚ ʧʦʧʫʣʷʮʠʠ. 

ʇʦʧʘʨʥʦʝ ʩʨʘʚʥʝʥʠʝ ʛʦʤʦʣʦʛʠʯʥʳʭ ʠʥʚʝʨʩʠʡ ʤʝʞʜʫ An. gambiae ʠ An. merus 

ʧʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʨʘʟʤʝʨʝ ʠ ʩʪʨʫʢʪʫʨʝ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʠʥʚʝʨʩʠʡ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʜʚʝ ʪʦʯʢʠ ʨʘʟʨʳʚʦʚ ʜʣʷ ʠʥʚʝʨʩʠʠ 2R+o ʫ An. gambiae ʙʳʣʠ ʚ 2,6 ʠ 5,9 

ʨʘʟʘ ʢʨʫʧʥʝʝ, ʯʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʯʘʩʪʢʠ ʪʦʯʝʢ 2Ro ʫ An. merus, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʥʘʢʦʧʣʝʥʠʝʤ ʤʦʙʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʛʝʥʦʤʝ ʫ ʧʝʨʚʦʛʦ [203].  

ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʧʠʩʘʥʥʳʝ ʥʘʭʦʜʢʠ ʚ ʣʠʪʝʨʘʪʫʨʝ ʩʢʣʘʜʳʚʘʶʪʩʷ ʚ ʫʩʪʦʡʯʠʚʦʝ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦ ʨʦʣʠ ʤʦʙʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʭʨʦʤʦʩʦʤʥʳʭ 

ʧʝʨʝʩʪʨʦʡʢʘʭ. ɸʚʪʦʨʳ ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʤʦʙʠʣʴʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ 

ʠʛʨʘʶʪ ʥʝ ʪʦʣʴʢʦ ʧʘʩʩʠʚʥʫʶ, ʥʦ ʠ ʘʢʪʠʚʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʥʚʝʨʩʠʡ, 

ʚʳʩʪʫʧʘʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʪʨʠʛʛʝʨʘʤʠ ʜʚʦʡʥʳʭ ʨʘʟʨʳʚʦʚ ʮʝʧʦʯʝʢ ɼʅʂ, ʘ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʫʷ ʜʘʣʴʥʝʡʰʝʡ ʬʠʢʩʘʮʠʠ ʠʥʚʝʨʩʠʡ ʚ ʧʦʧʫʣʷʮʠʷʭ ʧʫʪʸʤ ʧʦʜʘʚʣʝʥʠʷ 

ʨʝʢʦʤʙʠʥʘʮʠʠ ʚ ʛʝʪʝʨʦʟʠʛʦʪʘʭ. 
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2 ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

2.1 ʄʘʪʝʨʠʘʣ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʣʠʯʠʥʢʠ (4-ʛʦ ʚʦʟʨʘʩʪʘ) 

ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ ʨʦʜʘ Anopheles, ʩʦʙʨʘʥʥʳʝ ʚ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʝʨʠʦʜ ʩ 2018 ʧʦ 2021 ʚ ʩʣʝʜʫʶʱʠʭ ʥʘʩʝʣʸʥʥʳʭ 

ʧʫʥʢʪʘʭ: ʩ. ʄʘʡʢʦʚʦ ( 57Á35ǋ38ǌ ʩ. ʰ., 83Á40ǋ27ǌ ʚ. ʜ., ʜʘʪʘ ʩʙʦʨʘ 19.08.2021), ʩ. 

ʂʦʣʘʨʦʚʦ (56Á19'36.7" ʩ. ʰ., 84Á56'43.2" ʚ. ʜ., ʜʘʪʘ ʩʙʦʨʘ 03.07.2018), ʩ. ʊʝʛʫʣʴʜʝʪ 

(57Á18'50,6" ʩ. ʰ., 88Á11'40,3" ʚ. ʜ., ʜʘʪʘ ʩʙʦʨʘ 29.05.2020). ʃʠʯʠʥʢʠ ʙʳʣʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʬʠʢʩʘʪʦʨʝ ʂʘʨʥʫʘ (96 % ʵʪʘʥʦʣ: ʣʝʜʷʥʘʷ ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ, ʚ 

ʧʨʦʧʦʨʮʠʷʭ 3:1) ʠ ʭʨʘʥʠʣʠʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʤʠʥʫʩ 20 Áʉ. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ, 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʪʘʧʘ ʢʘʨʪʠʨʦʚʘʥʠʷ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 118 ʣʠʯʠʥʦʢ, ʟʘʨʘʥʝʝ 

ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʭ ʧʦ ʚʠʜʘʤ ʩ ʧʦʤʦʱʴʶ ʇʎʈ-ʇɼʈʌ ʘʥʘʣʠʟʘ. 

 

2.2 ʄʦʣʝʢʫʣʷʨʥʳʝ ʠ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

2.2.1 ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʩʫʭʦʚʦʟʜʫʰʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʫʭʦʚʦʟʜʫʰʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦʣʠʪʝʥʥʳʭ ʭʨʦʤʦʩʦʤ 

ʩʣʶʥʥʳʭ ʞʝʣʸʟ ʣʠʯʠʥʦʢ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʝʜʤʝʪʥʳʝ ʠ ʧʦʢʨʦʚʥʳʝ ʩʪʝʢʣʘ Thermo 

Scientific (Thermo Fisher. ʉʐɸ). ɼʣʷ ʥʘʯʘʣʘ ʚʳʜʝʣʷʣʠ ʦʜʥʫ ʠʟ ʜʚʫʭ ʩʣʶʥʥʳʭ ʞʝʣʸʟ 

ʚ ʢʘʧʣʝ ʬʠʢʩʘʪʦʨʘ ʂʘʨʥʫʘ, ʘ ʟʘʪʝʤ ʧʝʨʝʥʦʩʠʣʠ ʝy ʚ ʙʦʣʴʰʫʶ ʢʘʧʣʶ 45 % ʫʢʩʫʩʥʦʡ 

ʢʠʩʣʦʪʳ, ʥʝ ʜʦʧʫʩʢʘʷ ʧʝʨʝʩʳʭʘʥʠʷ ʤʘʪʝʨʠʘʣʘ. ɿʘʪʝʤ ʞʝʣʝʟʫ ʥʘʢʨʳʚʘʣʠ ʧʦʢʨʦʚʥʳʤ 

ʩʪʝʢʣʦʤ (ʥʝ ʨʘʟʜʘʚʣʠʚʘʷ) ʠ ʦʩʪʘʚʣʷʣʠ ʥʘ 5ï10 ʤʠʥʫʪ. ʇʦʩʣʝ ʵʪʦʛʦ ʤʘʮʝʨʠʨʦʚʘʣʠ 

ʤʘʪʝʨʠʘʣ ʢʦʥʯʠʢʦʤ ʧʨʝʧʘʨʦʚʘʣʴʥʦʡ ʠʛʣʳ; ʥʘʢʨʳʚʘʣʠ ʧʨʝʧʘʨʘʪ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ 

ʙʫʤʘʛʦʡ ʠ ʩʪʫʯʘʣʠ ʧʦ ʧʦʢʨʦʚʥʦʤʫ ʩʪʝʢʣʫ ʪʫʧʳʤ ʢʦʥʮʦʤ ʧʨʝʧʘʨʦʚʘʣʴʥʦʡ ʠʛʣʳ ʩ 

ʫʤʝʨʝʥʥʦʡ ʩʠʣʦʡ, ʘ ʟʘʪʝʤ ʦʢʘʟʳʚʘʣʠ ʜʘʚʣʝʥʠʝ ʥʘ ʵʪʦ ʩʪʝʢʣʦ ʩ ʧʦʤʦʱʴʶ ʙʦʣʴʰʦʛʦ 

ʧʘʣʴʮʘ ʚ ʪʝʯʝʥʠʝ 5 ʩʝʢʫʥʜ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʧʨʝʧʘʨʘʪʳ ʧʦʤʝʱʘʣʠʩʴ ʚ ʪʘʨʫ ʩ ʞʠʜʢʠʤ 

ʘʟʦʪʦʤ ʜʦ ʧʦʣʥʦʛʦ ʠʩʯʝʟʥʦʚʝʥʠʷ çʢʠʧʝʥʠʷè. ʉ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʩ 

ʧʦʤʦʱʴʶ ʙʨʠʪʚʝʥʥʦʛʦ ʣʝʟʚʠʷ ʫʜʘʣʷʣʠ ʧʦʢʨʦʚʥʦʝ ʩʪʝʢʣʦ ʨʝʟʢʠʤ ʜʚʠʞʝʥʠʝʤ. 

ɼʝʛʠʜʨʘʪʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʚ ʩʝʨʠʠ ʵʪʘʥʦʣʘ ʧʦʚʳʰʘʶʱʝʡʩʷ ʢʦʥʮʝʥʪʨʘʮʠʠ (50 %, 
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70 %, 96 %). ʇʦʩʣʝ ʚʩʝʛʦ ʧʨʝʧʘʨʘʪʳ ʚʳʩʫʰʠʚʘʣʠ ʥʘ ʚʦʟʜʫʭʝ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ. ʇʝʨʝʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʫʯʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ 

ʭʨʘʥʠʣʠʩʴ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʤʝʥʝʝ ʩʝʤʠ ʜʥʝʡ. 

 

2.2.2 ɺʠʜʦʚʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ 

ɺʠʜʦʚʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʧʫʪʸʤ ʘʥʘʣʠʟʘ ʜʣʠʥ 

ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ITS2 ʩ ʧʦʤʦʱʴʶ ʢʣʘʩʩʠʯʝʩʢʦʡ ʇʎʈ. ɼʣʷ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ʨʝʛʠʦʥʘ ITS2 ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʘʡʤʝʨʳ c ʤʦʜʠʬʠʢʘʮʠʝʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1, ʥʘ ʦʩʥʦʚʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ [204]. 

ʊʘʙʣʠʮʘ 1 ï ʅʫʢʣʝʦʪʠʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʘʡʤʝʨʦʚ ʜʣʷ ʫʯʘʩʪʢʘ ITS2 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʥʫʢʣʝʦʪʠʜʦʚ 5ô-3ô 
ɺʠʜ 

ɼʣʠʥʘ ʇʎʈ 

ʧʨʦʜʫʢʪʘ ITS2 

ɼʣʠʥʘ ʧʨʦʜʫʢʪʘ 

ʧʦʩʣʝ ʨʝʩʪʨʠʢʮʠʠ 

ʇʨʷʤʦʡ ʧʨʘʡʤʝʨ: 

TGTGAACTGCAGGACACAT 

ʆʙʨʘʪʥʳʡ ʧʨʘʡʤʝʨ: 

TATGCTTAAATTCAGGGGGT 

An. messeae 

 

An. daciae 

432 ʧ.ʥ. 

235 ʧ.ʥ. 

307 ʧ.ʥ. 

An. beklemishevi 782 ʧ.ʥ. ___ 

ʈʘʟʜʝʣʝʥʠʷ ʚʠʜʦʚ An. messeae, An. daciae ʠ An. beklemishevi ʧʨʦʚʦʜʠʣʦʩʴ ʚ 

ʜʚʘ ʵʪʘʧʘ: ʩʥʘʯʘʣʘ ʥʘʨʘʙʘʪʳʚʘʣʩʷ ʧʨʦʜʫʢʪ ʫʯʘʩʪʢʘ ITS2, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʣ 

ʦʪʜʝʣʠʪʴ An. messeae ʠ An. daciae (ʩ ʜʣʠʥʦʡ ʬʨʘʛʤʝʥʪʘ 432 ʧ.ʥ.) ʦʪ An. beklemishevi 

(ʩ ʜʣʠʥʦʡ ʬʨʘʛʤʝʥʪʘ 782 ʧ.ʥ.), ʘ ʟʘʪʝʤ ʧʨʦʚʦʜʠʣʘʩʴ ʨʝʩʪʨʠʢʮʠʷ ʤʘʣʦʛʦ ʬʨʘʛʤʝʥʪʘ 

ʩ ʧʦʤʦʱʴʶ ʨʝʩʪʨʠʢʪʘʟʳ RSAI, ʯʪʦʙʳ ʦʪʜʝʣʠʪʴ An. messeae ʦʪ An. daciae. ɼʣʠʥʘ 

ʬʨʘʛʤʝʥʪʦʚ ʨʝʩʪʨʠʢʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʜʣʷ An. messeae 235 ʧ.ʥ., ʘ ʜʣʷ An. daciae 307 

ʧ.ʥ. ʋʩʣʦʚʠʷ ʇʎʈ ʨʝʘʢʮʠʠ ʙʳʣʠ ʚʟʷʪʳ ʠʟ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪ [20, 205]: 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʜʝʥʘʪʫʨʘʮʠʷ: 95 Áʉ, 6 ʤʠʥ; ʜʝʥʘʪʫʨʘʮʠʷ: 94 Áʉ, 30 ʩʝʢ; ʦʪʞʠʛ 

ʧʨʘʡʤʝʨʦʚ 57 Áʉ, 1 ʤʠʥ; ʵʣʦʥʛʘʮʠʷ 72 Áʉ, 1 ʤʠʥ; ʬʠʥʘʣʴʥʘʷ ʵʣʦʥʛʘʮʠʷ 72 Áʉ, 5 ʤʠʥ. 

ɸʤʧʣʠʬʠʢʘʮʠʷ ʩʦʩʪʘʚʣʷʣʘ 30 ʮʠʢʣʦʚ. ʈʝʩʪʨʠʢʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ 2 ʯʘʩʘ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 37 Áʉ. 
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2.2.3 ʕʣʝʢʪʨʦʬʦʨʝʟ ʚ ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʚʠʜʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦ ʜʣʠʥʘʤ 

ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ITS2, ʨʝʩʪʨʠʢʮʠʦʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ 

ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʛʝʥʦʚ ʜʣʷ ʙʫʜʫʱʠʭ ɼʅʂ-ʧʨʦʙ, 

ʧʨʦʚʦʜʠʣʠ ʵʣʝʢʪʨʦʬʦʨʝʟ ʚ 1,5 % ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʛʝʣʷ ʙʨʘʣʠ 

ʘʛʘʨʦʟʫ ʠ ʙʫʬʝʨʥʳʡ ʨʘʩʪʚʦʨ 1Ĭ TAE (20 ʤʢʄ ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ, 1 ʤʢʄ ʕɼʊɸ, 40 

ʤʢʄ Tris), ʠ 1 ʤʢʣ SYBR Green I 10000Ĭ (Lumiprobe, ʈʦʩʩʠʷ) ʜʣʷ ʜʝʪʝʢʮʠʠ ɼʅʂ. 

ʇʨʠʛʦʪʦʚʣʝʥʥʳʡ ʛʝʣʴ ʧʦʤʝʱʘʣʠ ʚ ʢʘʤʝʨʫ ʜʣʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ, ʟʘʧʦʣʥʝʥʥʫʶ 

ʙʫʬʝʨʥʳʤ ʨʘʩʪʚʦʨʦʤ ʜʣʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ. ɸʥʘʣʠʟʠʨʫʝʤʳʝ ʦʙʨʘʟʮʳ ʟʘʛʨʫʞʘʣʠ ʚ 

ʣʫʥʢʠ ʩ ʧʦʤʦʱʴʶ ʟʘʛʨʫʟʦʯʥʦʛʦ ʙʫʬʝʨʘ 6Ĭ (ɹʠʦʣʘʙʤʠʢʩ, ʈʦʩʩʠʷ). ʆʧʨʝʜʝʣʝʥʠʝ 

ʨʘʟʤʝʨʦʚ ʇʎʈ-ʧʨʦʜʫʢʪʘ ʧʨʦʚʦʜʠʣʠ ʧʫʪʸʤ ʩʨʘʚʥʝʥʠʷ ʩ ʜʣʠʥʦʡ ʥʘʙʦʨʘ ʬʨʘʛʤʝʥʪʦʚ 

ɼʅʂ ʠʟʚʝʩʪʥʦʡ ʜʣʠʥʳ ï 1 ʂʙ ɼʅʂ-ʤʘʨʢʝʨʘ (ɽʚʨʦʛʝʥ, ʈʦʩʩʠʷ). ʕʣʝʢʪʨʦʬʦʨʝʟ 

ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 35 ʤʠʥ, ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 90 ɺʪ. ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʫ ʧʦʣʫʯʘʣʠ 

ʩ ʧʦʤʦʱʴʶ ʪʨʘʥʩʠʣʣʶʤʠʥʘʪʦʨʘ ʩ ʩʠʩʪʝʤʦʡ ʛʝʣʴ-ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ DocPrint Vilber 

Lourmat. ɺʠʜʦʚʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʜʣʠʥʘʤ ITS2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 10. 

 

ʈʠʩʫʥʦʢ 10 ï ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ ʨʝʟʫʣʴʪʘʪʦʚ ʇʎʈ-ʇɼʈʌ ʘʥʘʣʠʟʘ ʬʨʘʛʤʝʥʪʦʚ ITS2 

An. messeae (mes), An. daciae (dac) ʠ An. beklemishevi (bek). ʇʨʠʤʝʯʘʥʠʝ: L ï ʤʘʨʢʝʨ ʜʣʠʥ ɼʅʂ 

(ʨʘʟʤʝʨ ʧʨʦʜʫʢʪʘ ʚ ʧ.ʥ.); m/d ï ʥʝʨʘʟʜʝʣʸʥʥʳʡ ʇʎʈ ʧʨʦʜʫʢʪ ʬʨʘʛʤʝʥʪʘ ITS2, ʦʙʱʠʡ ʜʣʷ 

An. messeae ʠ An. daciae 
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2.2.4 ɺʳʜʝʣʝʥʠʝ ʪʦʪʘʣʴʥʦʡ ɼʅʂ 

ɺʳʜʝʣʝʥʠʝ ʛʝʥʦʤʥʦʡ ɼʅʂ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʝʥʦʣ-

ʭʣʦʨʦʬʦʨʤʥʦʛʦ ʤʝʪʦʜʘ. ʃʠʯʠʥʦʢ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚ 

ʨʘʩʪʚʦʨʝ ʂʘʨʥʫʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʜʝʛʠʜʨʘʪʠʨʦʚʘʣʠ ʚ 96 % ʵʪʘʥʦʣʝ ʜʣʷ ʫʜʘʣʝʥʠʷ 

ʦʩʪʘʪʢʦʚ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ. ɿʘʪʝʤ ʤʘʪʝʨʠʘʣ ʚʳʩʫʰʠʚʘʣʠ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ 

ʙʫʤʘʛʝ ʠ ʧʦʜʚʝʨʛʘʣʠ ʙʳʩʪʨʦʡ ʟʘʤʦʨʦʟʢʝ ʚ ʞʠʜʢʦʤ ʘʟʦʪʝ. ʇʨʦʠʟʚʦʜʠʣʠ ʠʟʤʝʣʴʯʝʥʠʝ 

ʩ ʧʦʤʦʱʴʶ ʧʝʩʪʠʢʘ ʚ 1.5 ʤʣ ʧʨʦʙʠʨʢʝ ʠ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʜʦʙʘʚʣʷʣʠ 300 ʤʢʣ 

ʣʠʟʠʨʫʶʱʝʛʦ ʙʫʬʝʨʘ (0,02 ʄ ʕɼʊɸ; 0,1 ʄ NaCl; 1% Triton ʍ100; 0,5 ʄ ɻʫʘʥʠʜʠʥ-

HCl; 0,01 M ʊʨʠʩ). ʂ ʧʦʣʫʯʝʥʥʦʡ ʩʤʝʩʠ ʜʦʙʘʚʣʷʣʠ 1 ʤʢʣ ʈʅʂʘʟʳ ɸ (10 ʤʛ/ʤʣ) ʠ 

ʦʩʪʘʚʣʷʣʠ ʚ ʪʝʨʤʦʝhʡʢʝʨʝ (Eppindorf, ɻʝʨʤʘʥʠʷ) ʥʘ 30 ʤʠʥʫʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

56 Áʉ ʠ 700 ʦʙ/ʤʠʥ. ɼʘʣʝʝ ʚ ʵʪʫ ʞʝ ʧʨʦʙʠʨʢʫ ʜʦʙʘʚʣʷʣʠ 6 ʤʢʣ ʇʨʦʪʝʠʥʘʟʳ ʂ (20 

ʥʛ/ʤʢʣ), ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 Áʉ ʦʪ 2 ʜʦ 8 ʯʘʩʦʚ. 

ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʧʨʦʙʠʨʢʫ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʜʣʷ ʦʩʘʞʜʝʥʠʷ ʥʝ 

ʨʘʩʪʚʦʨʠʚʰʝʛʦʩʷ ʭʠʪʠʥʘ ʠ ʧʨʦʯʠʭ ʚʝʱʝʩʪʚ ʚ ʪʝʯʝʥʠʠ 15 ʤʠʥ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ. ʉʦʙʠʨʘʣʠ ʩʫʧʝʨʥʘʪʘʥʪ ʠ ʧʝʨʝʤʝʱʘʣʠ ʚ ʯʠʩʪʫʶ 1.5 ʤʣ ʧʨʦʙʠʨʢʫ. 

ɼʦʙʘʚʣʷʣʠ ʬʝʥʦʣ-ʭʣʦʨʦʬʦʨʤʥʫʶ (ʩʦʦʪʥʦʰʝʥʠʝ 1:1) ʩʤʝʩʴ ʚ ʨʘʚʥʦʤ ʦʙʲʸʤʝ ʢ 

ʩʫʧʝʨʥʘʪʘʥʪʫ. ɼʣʷ ʣʫʯʰʝʛʦ ʨʘʟʜʝʣʝʥʠʷ ʬʨʘʢʮʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʠʣʠʢʦʥʦʚʫʶ 

ʚʘʢʫʫʤʥʫʶ ʩʤʘʟʢʫ Molycote Dow Corning (DuPont, ʉʐɸ) ʧʨʠʤʝʨʥʦ 2 ʤʤ3. 

ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʚ ʮʝʥʪʨʠʬʫʛʝ ʩ ʦʭʣʘʞʜʝʥʠʝʤ ʧʨʠ 4 Áʉ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥʫʪ. 

ʆʪʜʝʣʷʣʠ ʚʦʜʥʫʶ ʬʨʘʢʮʠʶ ʩ ʨʘʩʪʚʦʨʝʥʥʦʡ ɼʅʂ ʠ ʧʝʨʝʥʦʩʠʣʠ ʚ ʯʠʩʪʫʶ ʧʨʦʙʠʨʢʫ. 

ʇʦʚʪʦʨʷʣʠ ʵʪʘʧ ʩ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʣʫʯʰʝʛʦ ʦʯʠʱʝʥʠʷ. 

ʆʯʠʱʝʥʥʫʶ ɼʅʂ ʚʥʦʚʴ ʧʦʤʝʱʘʣʠ ʚ ʯʠʩʪʫʶ ʧʨʦʙʠʨʢʫ ʠ ʜʦʙʘʚʣʷʣʠ ʭʣʦʨʦʬʦʨʤ-

ʠʟʦʘʤʠʣʦʚʫʶ ʩʤʝʩʴ (ʩʦʦʪʥʦʰʝʥʠʝ 24:1) ʚ ʨʘʚʥʦʤ ʦʙʲʸʤʝ ʢ ʦʩʪʘʚʰʝʡʩʷ ʧʦʩʣʝ 

ʦʯʠʩʪʢʠ ʬʨʘʢʮʠʠ ʩ ɼʅʂ, ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʤʘʟʢʠ. ʌʠʥʘʣʴʥʦʝ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʪʘʢʠʭ ʞʝ ʫʩʣʦʚʠʷʭ. ʅʘ ʢʦʥʝʯʥʦʤ ʵʪʘʧʝ 

ʧʝʨʝʥʦʩʠʣʠ ʦʯʠʱʝʥʥʫʶ ɼʅʂ ʚ ʯʠʩʪʫʶ ʧʨʦʙʠʨʢʫ, ʜʦʙʘʚʣʷʣʠ 96% ʵʪʘʥʦʣ ʠ 3ʄ 

ʘʮʝʪʘʪ ʥʘʪʨʠʷ. ʆʩʪʘʚʣʷʣʠ ʜʣʷ ʧʝʨʝʦʩʘʞʜʝʥʠʷ ʤʠʥʠʤʫʤ ʥʘ 24 ʯʘʩʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʤʠʥʫʩ 20 Áʉ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʯʠʩʪʦʪʳ ʚʳʜʝʣʝʥʥʦʡ ɼʅʂ ʧʨʦʚʦʜʠʣʠ 

ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ND-1000 Spectrophotometer V3.5 (NanoDrop, ʉʐɸ). 
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2.2.5 ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʬʣʫʦʨʝʩʮʝʥʪʥʳʭ ɼʅʂ ʟʦʥʜʦʚ 

ʄʝʯʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʂʣyʥʦʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʘʡʤʝʨʦʚ ʩʦ 

ʩʣʫʯʘʡʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ (Random Primer). ʈʝʘʢʮʠʦʥʥʘʷ ʩʤʝʩʴ ʩʦʜʝʨʞʘʣʘ: 

50 ʥʛ/ʤʢʣ ɼʅʂ ʤʘʪʨʠʮʳ, 1Ĭ ʙʫʬʝʨ ʂʣyʥʦʚʘ (Thermo Fisher Scientific, ʉʐɸ), 

44 ʥʛ/ʤʢʣ Exo-Resistant Random Primer (Thermo Fisher Scientific, ʉʐɸ), 5 u 

ʬʨʘʛʤʝʥʪʘ ʂʣyʥʦʚʘ (Thermo Fisher Scientific, ʉʐɸ), 1 ʤʢM dATP, dCTP, dGTP; 

0,3 ʤʢM dTTP; ʘ ʪʘʢʞʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʪʨʠʬʦʩʬʘʪʳ 0,016 ʤʢʄ TAMRA-5-

dUTP ʠ ɹʠʦʪʠʥ-11-dUTP (Biosan, ʈʦʩʩʠʷ). ɹʫʬʝʨ, ʩʣʫʯʘʡʥʳʝ ʧʨʘʡʤʝʨʳ ʠ ɼʅʂ 

ʩʤʝʰʠʚʘʣʠ ʚ 0,2 ʤʣ ʇʎʈ-ʧʨʦʙʠʨʢʝ ʠ ʧʦʤʝʱʘʣʠ ʚ ʘʤʧʣʠʬʠʢʘʪʦʨ ʜʣʷ ʜʝʥʘʪʫʨʘʮʠʠ 

(96 Áʉ, 5 ʤʠʥ). ʇʦʩʣʝ ʜʝʥʘʪʫʨʘʮʠʠ ʧʨʦʙʠʨʢʫ ʩ ʩʦʜʝʨʞʠʤʳʤ ʩʪʘʚʠʣʠ ʚ ʣʝʜʷʥʦʡ 

ʰʪʘʪʠʚ ʥʘ 5 ʤʠʥ. ɿʘʪʝʤ, ʥʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʩʤʝʰʠʚʘʣʠ ʥʫʢʣʝʦʪʠʜʳ, ʬʨʘʛʤʝʥʪ 

ʂʣyʥʦʚʘ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʪʨʠʬʦʩʬʘʪʳ. ʈʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ 

37 Áʉ ʚ ʪʝʯʝʥʠʝ 12 ʯʘʩʦʚ, ʘ ʟʘʪʝʤ ʧʝʨʝʦʩʘʞʜʘʣʠ ʘʤʧʣʠʬʠʢʘʪ ʚ 96 % ʩʧʠʨʪʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʪʚʦʨʘ ʩʧʝʨʤʘʣʴʥʦʡ ɼʅʂ ʣʦʩʦʩʷ (10 ʤʛ/ʤʢʣ) ʥʝ ʤʝʥʝʝ 24 ʯʘʩʦʚ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʤʠʥʫʩ 20 Áʉ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʜʫʢʪʘ ʦʯʠʱʘʣʠ 

ʦʩʘʜʦʢ ʦʪ ʩʧʠʨʪʘ, ʘ ʟʘʪʝʤ ʨʘʩʪʚʦʨʷʣʠ ʚ 60 ʤʢʣ ʛʠʙʨʠʜʠʟʘʮʠʦʥʥʦʡ ʩʤʝʩʠ (50 % 

ʬʦʨʤʘʤʠʜ, 10 % ʜʝʢʩʪʨʘʥ ʩʫʣʴʬʘʪ ʥʘʪʨʠʷ, 4Ĭ SSC, 0,1 % Tween 20). 

 

2.3 ʀʪʝʨʘʪʠʚʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ 

2.3.1 ʇʦʜʙʦʨ ʧʨʘʡʤʝʨʦʚ 

ʅʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʦʚ An. atroparvus ʙʳʣʠ ʚʟʷʪʳ ʠʟ 

ʩʙʦʨʢʠ ʛʝʥʦʤʘ AatrE3 ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʘʡʤʝʨʦʚ ʜʣʷ ʢʘʨʪʠʨʦʚʘʥʠʷ 

ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʠʥʚʝʨʩʠʡ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʘʡʤʝʨʦʚ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʇʎʈ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʫʢʣʝʦʪʠʜʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ An. maculipennis (NCBI BioProject: PRJNA861430) ʠ 

An. messeae (ʥʝʦʧʫʙʣ.). ʇʨʘʡʤʝʨʳ ʤʦʜʝʣʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʦʥʣʘʡʥ-ʧʨʦʛʨʘʤʤʳ 

Primer-BLAST (Ye et al. 2012). ʆʞʠʜʘʝʤʳʝ ʧʨʦʜʫʢʪʳ ʇʎʈ ʜʣʠʥʦʡ 0,5-1 ʪrʩ.ʧ.ʥ. 

ʧʨʦʚʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ BLAST ʚ ʩʦʩʪʘʚʝ VectorBase [206] ʥʘ ʧʨʝʜʤʝʪ 

ʥʝʩʧʝʮʠʬʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʛʝʥʦʤʘ, ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʦʪʩʫʪʩʪʚʠʝ ʩʭʦʜʩʪʚʘ ʩ 

https://paperpile.com/c/CAFYUc/nITX
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ʥʝʮʝʣʝʚʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ. ʇʦʜʨʦʙʥʳʡ ʩʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʧʨʘʡʤʝʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʧʨʠʣʦʞʝʥʠʠ ɸ. 

 

2.3.2 ʇʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ 

ʇʎʈ ʧʨʦʚʦʜʠʣʠ ʩ ʛʝʥʦʤʥʦʡ ɼʅʂ An. atroparvus ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʨʠʮʳ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʠ ʘʤʧʣʠʬʠʢʘʮʠʠ ʩʥʘʯʘʣʘ ʛʦʪʦʚʠʣʠ ʩʤʝʩʴ ʦʙʱʠʤ ʦʙʲʝʤʦʤ ʚ 

25 ʤʢʣ, ʩʦʩʪʦʷʱʫʶ ʠʟ: ɹʠʦʄʘʩʪʝʨ HS-Taq PCR 2Ĭ (ɹʠʦʣʘʤʙʤʠʢʩ, ʈʦʩʩʠʷ), 

ʤʘʪʨʠʯʥʦʡ ɼʅʂ (50 ʥʛ/ʤʢʣ) ʠ ʧʘʨʳ ʧʨʘʡʤʝʨʦʚ (ʧʦ 0,1 ʤʢʄ ʢʘʞʜʳʡ). 

ɸʤʧʣʠʬʠʢʘʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʫʯʸʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʤʧʝʨʘʪʫʨ ʧʣʘʚʣʝʥʠʷ ʢʘʞʜʦʛʦ 

ʠʟ ʧʨʘʡʤʝʨʦʚ, ʚ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʳʭ ʧʨʦʙʠʨʢʘʭ, ʦʙʲʸʤʦʤ 0,2 ʤʣ, ʥʘ ʘʤʧʣʠʬʠʢʘʪʦʨʝ 

MJ mini (BIO-RAD, ʌʨʘʥʮʠʷ). ʋʩʣʦʚʠʷ ʇʎʈ ʨʝʘʢʮʠʠ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ 

ʵʤʧʠʨʠʯʝʩʢʠʤ ʧʫʪʸʤ:  ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʜʝʥʘʪʫʨʘʮʠʷ: 95 Áʉ, 5 ʤʠʥ; ʜʝʥʘʪʫʨʘʮʠʷ: 94 

Áʉ, 30 ʩʝʢ; ʦʪʞʠʛ ʧʨʘʡʤʝʨʦʚ ʜʣʠʣʩʷ 30 ʩʝʢ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʳ 

ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʦʪ 50 ʜʦ 56 Áʉ; ʵʣʦʥʛʘʮʠʷ 72 Áʉ, 1 ʤʠʥ; ʬʠʥʘʣʴʥʘʷ ʵʣʦʥʛʘʮʠʷ 72 

Áʉ, 10 ʤʠʥ. ɸʤʧʣʠʬʠʢʘʮʠʷ ʩʦʩʪʘʚʣʷʣʘ 30 ʮʠʢʣʦʚ. 

 

2.3.3 ʌʣʫʦʨʝʩʮʝʥʪʥʘʷ in situ ʛʠʙʨʠʜʠʟʘʮʠʷ 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʩʫʭʦʚʦʟʜʫʰʥʳʝ ʜʘʚʣʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʭʨʦʤʦʩʦʤ ʩʣʶʥʥʳʭ 

ʞʝʣʸʟ ʣʠʯʠʥʦʢ ʧʦʤʝʱʘʣʠ ʚ ʨʘʩʪʚʦʨ 1Ĭ PBS (0,137 ʄ NaCl; 2,7 ʤʢM KCl; 10 ʤʢM 

Na2HPO4; 1,8 ʤʢM KH2PO4) ʧʨʠ ʂʊ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥʫʪ. ɿʘʪʝʤ ʧʝʨʝʤʝʱʘʣʠ ʩʪʝʢʣʦ 

ʚ ʨʘʩʪʚʦʨ ʬʦʨʤʘʣʴʜʝʛʠʜʘ (4% ʚ 1Ĭ PBS) ʥʘ 1 ʤʠʥʫʪʫ ʧʨʠ ʂʊ. ɼʘʣʝʝ ʧʨʦʚʦʜʠʣʠ 

ʧʨʝʧʘʨʘʪ ʯʝʨʝʟ ʩʝʨʠʶ ʵʪʠʣʦʚʳʭ ʩʧʠʨʪʦʚ ʚʦʟʨʘʩʪʘʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (50 %, 70 %, 

80 %, 96 %) ʧʦ 5 ʤʠʥʫʪ ʢʘʞʜʳʡ ʧʨʠ ʂʊ. ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʩʪʘʣʦ ʧʦʛʨʫʞʝʥʠʝ 

ʩʪʝʢʣʘ ʚ ʟʘʨʘʥʝʝ ʨʘʟʦʛʨʝʪʳʡ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ʨʘʩʪʚʦʨ 70 % ʬʦʨʤʘʤʠʜʘ ʚ 2Ĭ SSC (0,3 

M NaCl; 0,03 M ʮʠʪʨʘʪ ʥʘʪʨʠʷ) ʥʘ 3 ʤʠʥʫʪʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 72 Áʉ. ɿʘʪʝʤ ʩʪʝʢʣʦ 

ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʧʝʨʝʤʝʱʘʣʠ ʚ ʣʝʜʷʥʦʡ ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ 70 % ʢʦʥʮʝʥʪʨʘʮʠʠ, ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʜʝʛʠʜʨʘʪʘʮʠʝʡ ʚ 80 % ʠ 90 % ʵʪʘʥʦʣʝ ʧʨʠ ʂʊ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ 

ʢʘʞʜʳʡ. ʂʦʥʝʯʥʳʤ ʵʪʘʧʦʤ ʙʳʣʦ ʚʳʩʫʰʠʚʘʥʠʝ ʩʪʝʢʣʘ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʝ. 
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ʅʘ ʚʳʩʫʰʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʥʘʥʦʩʠʣʠ ʤʝʯʝʥʳʝ ɼʅʂ-ʧʨʦʙʳ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʨʘʩʪʚʦʨʝʥʥʳʝ ʚ ʛʠʙʨʠʜʠʟʘʮʠʦʥʥʦʡ ʩʤʝʩʠ ʠ ʜʝʥʘʪʫʨʠʨʦʚʘʥʥʳʝ ʧʨʠ 96Á ʉ, ʠʟ ʨʘʩʯʸʪʘ 

10 ʤʢʣ ʥʘ ʢʘʞʜʳʡ ʧʨʝʧʘʨʘʪ. ʇʨʝʜʤʝʪʥʳʝ ʩʪʝʢʣʘ ʥʘʢʨʳʚʘʣʠ ʧʦʢʨʦʚʥʳʤʠ ʩʪʸʢʣʘʤʠ 

ʠ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʣʝʠʚʘʣʠ ʢʣʝʝʤ Moment (Henkel, ɻʝʨʤʘʥʠʷ), ʚʦ ʠʟʙʝʞʘʥʠʝ 

ʠʩʧʘʨʝʥʠʷ ʩʤʝʩʠ. ʇʨʝʧʘʨʘʪʳ ʧʦʤʝʱʘʣʠʩʴ ʚ ʛʠʙʨʠʜʠʟʘʮʠʦʥʥʫʶ ʢʘʤʝʨʫ TermoBrite 

(StatSpin, ʉʐɸ) ʩ ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ: ʜʝʥʘʪʫʨʘʮʠʷ 5 ʤʠʥ ʧʨʠ 72 Áʉ ʠ ʛʠʙʨʠʜʠʟʘʮʠʷ 

18 ʯ ʧʨʠ 37 Áʉ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʩʝʨʠʷ ʦʪʤʳʚʦʢ ʦʪ ʥʝ ʩʚʷʟʘʚʰʝʡʩʷ ɼʅʂ-ʧʨʦʙʳ ʠ 

ʣʠʰʥʝʡ ʛʠʙʨʠʜʠʟʘʮʠʦʥʥʦʡ ʩʤʝʩʠ. ʇʝʨʚʳʝ ʦʪʤʳʚʢʠ ʧʨʦʠʩʭʦʜʠʣʠ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ 

ʢʣʝʷ ʠ ʧʦʢʨʦʚʥʦʛʦ ʩʪʝʢʣʘ ʚ ʨʘʩʪʚʦʨʝ 0,2ĬSSC ʧʨʠ 39 Áʉ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ, ʠ ʯʠʩʪʦʤ 

ʨʘʩʪʚʦʨʝ 0,2ĬSSC ʧʨʠ ʂʊ, ʧʦ 20 ʤʠʥ ʢʘʞʜʘʷ. ɿʘʪʝʤ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ɼʅʂ-ʟʦʥʜ ʙʳʣ 

ʤʝʯʝʥ ʧʨʷʤʳʤ ʢʨʘʩʠʪʝʣʝʤ TAMRA, ʪʦ ʥʘ ʧʨʝʧʘʨʘʪ ʜʦʙʘʚʣʷʣʠ ʢʘʧʣʶ ʩʨʝʜʳ ʜʣʷ 

ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʮʠʠ DAPI (Abcam, ʉʐɸ) ʠ ʥʘʢʨʳʚʘʣʠ ʧʦʢʨʦʚʥʳʤ ʩʪʝʢʣʦʤ, 

ʧʦʜʛʦʪʘʚʣʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʢ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ. ɽʩʣʠ ɼʅʂ-ʟʦʥʜ ʙʳʣ 

ʤʝʯʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɹʠʦʪʠʥʘ, ʪʨʝʙʫʶʱʝʛʦ ʧʨʦʮʝʩʩʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʜʝʪʝʢʮʠʠ, 

ʪʦ ʧʦʩʣʝ ʦʪʤʳʚʢʠ ʚ ʨʘʩʪʚʦʨʝ SSC ʰʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʝʪʝʢʪʠʨʫʶʱʠʝ ʦʪʤʳʚʢʠ. 

ʇʝʨʚʘʷ ʦʪʤʳʚʢʘ ʚ ʙʣʦʢʠʨʫʶʱʝʤ ʙʫʬʝʨʝ (1% BSA, ʨʘʩʪʚʦʨʝʥʥʳʡ ʚ ʧʨʦʤʳʚʦʯʥʦʤ 

ʙʫʬʝʨʝ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 Áʉ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ. ʉʣʝʜʫʶʱʘʷ ʦʪʤʳʚʢʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʯʠʱʝʥʥʦʛʦ ʢʫʨʠʥʦʛʦ ʙʝʣʢʘ ʘʚʠʜʠʥʘ, ʢʦʥʲʶʛʠʨʦʚʘʥʥʦʛʦ ʩ 

ʬʣʫʦʨʝʩʮʝʠʥʦʤ ï Avidin-FITC (Sigma Aldrich, ʉʐɸ), ʜʣʷ ʜʝʪʝʢʮʠʠ ʙʠʦʪʠʥʘ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 Áʉ ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥʫʪ. ʆʪ ʠʟʣʠʰʢʘ 

ʬʣʫʦʨʝʩʮʝʠʥʘ ʧʨʝʧʘʨʘʪ ʦʪʤʳʚʘʣʠ ʚ ʧʨʦʤʳʚʦʯʥʦʤ ʙʫʬʝʨʝ ʪʨʸʭʢʨʘʪʥʦ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʧʦ 5 ʤʠʥʫʪ ʢʘʞʜʳʡ ʚ ʪʸʤʥʦʤ ʤʝʩʪʝ, ʚʦ ʠʟʙʝʞʘʥʠʝ 

ʧʦʧʘʜʘʥʠʷ ʩʚʝʪʘ ʥʘ ʬʣʫʦʨʦʭʨʦʤ. ʇʦʩʣʝ ʦʪʤʳʚʢʠ ʧʨʝʧʘʨʘʪ ʯʘʩʪʠʯʥʦ ʚʳʩʫʰʠʚʘʣʠ ʠ 

ʧʦʜʛʦʪʘʚʣʠʚʘʣʠ ʢ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʩ ʧʦʤʦʱʴʶ ʟʘʣʠʚʦʯʥʦʡ ʩʨʝʜʳ ʩ 

DAPI ʠ ʧʦʢʨʦʚʥʦʛʦ ʩʪʝʢʣʘ. 

 

2.3.4 ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʇʨʝʧʘʨʘʪʳ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʥʘ ʬʣʫʦʨʝʩʮʝʥʪʥʦʤ ʤʠʢʨʦʩʢʦʧʝ AxioImager Z1 

(Zeiss, ɻʝʨʤʘʥʠʷ). ʌʠʢʩʘʮʠʶ ʠ ʦʙʨʘʙʦʪʢʫ ʠʟʦʙʨʘʞʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ 
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AxioVision 4.7.1 (Zeiss, ɻʝʨʤʘʥʠʷ) ʠ Adobe Photoshop. ʌʠʟʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ 

ʤʘʨʢʝʨʦʚ An. atroparvus ʥʘ ʧʦʣʠʪʝʥʥʳʭ ʭʨʦʤʦʩʦʤʘʭ An. messeae ʧʨʦʚʦʜʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʢʘʨʪʳ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ An. messeae [20]. 

ɺʦ ʚʨʝʤʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʙʳʣʦ ʚʘʞʥʦ ʜʝʪʝʢʪʠʨʦʚʘʪʴ ʩʠʛʥʘʣ ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʣʦʢʘʣʠʟʘʮʠʶ ʥʝ ʪʦʣʴʢʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʣʦʤʝʨʥʦʛʦ ʠʣʠ 

ʮʝʥʪʨʦʤʝʨʥʦʛʦ ʢʦʥʮʘ, ʥʦ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʚʫʭʮʚʝʪʥʦʛʦ FISH). ɽʩʣʠ ʠʩʩʣʝʜʫʝʤʳʡ ʛʝʥ ʥʘ ʭʨʦʤʦʩʦʤʘʭ An. messeae ʤʝʥʷʣ ʩʚʦʶ 

ʣʦʢʘʣʠʟʘʮʠʶ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʪʦʡ, ʯʪʦ ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʨʝʬʝʨʝʥʩʥʦʛʦ 

An. atroparvus, ʪʦʛʜʘ ʵʪʦʪ ʛʝʥ ʦʪʤʝʯʘʣʩʷ ʢʘʢ ʯʘʩʪʴ ʩʠʥʪʝʥʥʦʛʦ ʙʣʦʢʘ (ʉɹ), 

ʚʭʦʜʷʱʝʛʦ ʚ ʠʥʚʝʨʩʠʦʥʥʫʶ ʧʝʨʝʩʪʨʦʡʢʫ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʥʷʪʠʝ ʩʠʥʪʝʥʥʳʡ ʙʣʦʢ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʙʣʘʩʪʴ, ʩʦʜʝʨʞʘʱʘʷ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʛʝʥʦʚ ʚ ʪʦʤ ʞʝ ʧʦʨʷʜʢʝ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʦʨʠʝʥʪʘʮʠʠ ʠʣʠ ʢʦʣʣʠʥʝʘʨʥʦʩʪʠ. 

 

2.4 ɹʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

2.4.1 ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʛʝʥʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ 

ɼʣʷ ʘʥʘʣʠʟʘ ʤʠʥʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʦʙʳʪʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʦʜʥʦʡ ʛʝʥʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʜʨʫʛʫʶ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʚʝʙ-

ʠʥʪʝʨʬʝʡʩ GIC ï Genome Inversion Calculator, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʥʘ ʧʣʘʪʬʦʨʤʝ Visual 

Studio Code (ʚʝʨʩʠʷ 1.95.2) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Python ʠ Flask (ʚʝʨʩʠʷ 3.0.1). ʆʩʥʦʚʦʡ 

ʠʥʩʪʨʫʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʘʣʛʦʨʠʪʤ ʩʦʨʪʠʨʦʚʢʠ ʠʥʚʝʨʩʠʡ, ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʜʭʦʜʫ, 

ʧʨʠʤʝʥʷʝʤʦʤʫ ʚ ʥʝʜʦʩʪʫʧʥʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʛʨʘʤʤʝ GRIMM - Genome 

Rearrangements In Man and Mouse [207]. ɸʣʛʦʨʠʪʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʠʤʝʥʷʝʪ 

ʦʧʝʨʘʮʠʠ ʠʥʚʝʨʩʠʠ ʢ ʚʳʙʨʘʥʥʳʤ ʩʝʛʤʝʥʪʘʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʧʨʠʚʦʜʷ ʠʭ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʮʝʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʯʠʩʣʦʤ ʰʘʛʦʚ. ʅʘ 

ʢʘʞʜʦʤ ʵʪʘʧʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʙʦʨ ʠʥʜʝʢʩʘ, ʛʜʝ ʥʘʯʠʥʘʝʪʩʷ ʠʥʚʝʨʩʠʷ, ʯʪʦʙʳ 

ʜʦʩʪʠʯʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩ ʮʝʣʝʚʳʤ ʩʦʩʪʦʷʥʠʝʤ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʩʠʥʪʝʥʥʳʝ ʙʣʦʢʠ (ʠʥʪʝʨʚʘʣʳ ʛʝʥʦʤʥʳʭ ʨʝʛʠʦʥʦʚ), ʦʙʦʟʥʘʯʝʥʥʳʝ ʮʝʣʳʤʠ 

ʯʠʩʣʘʤʠ, ʛʜʝ ʠʥʚʝʨʩʠʷ ʙʣʦʢʘ ʦʙʦʟʥʘʯʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʮʝʣʳʤ ʟʥʘʯʝʥʠʝʤ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʘʣʛʦʨʠʪʤ ʚʦʟʚʨʘʱʘʝʪ ʥʘʙʦʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʧʦʢʘʟʳʚʘʶʱʠʭ 
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ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʰʘʛʠ ʧʝʨʝʩʪʨʦʝʢ, ʠ ʚʳʯʠʩʣʷʝʪ ʠʭ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ GRIMM, ʢʦʪʦʨʳʡ ʠʤʝʣ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʬʫʥʢʮʠʦʥʘʣ, ʧʦʣʴʟʦʚʘʪʝʣʶ ʚ 

GIC ʙʫʜʝʪ ʜʦʩʪʫʧʥʦ ʣʠʰʴ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʩ ʫʢʘʟʘʥʠʝʤ ʤʠʥʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ 

ʧʝʨʝʩʪʨʦʝʢ. 

ʀʥʪʝʨʬʝʡʩ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʚʦʜʠʪʴ ʠʩʭʦʜʥʫʶ ʠ ʮʝʣʝʚʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʠʥʪʝʥʥʳʭ ʙʣʦʢʦʚ. ʊʘʢʞʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʦʙʘʚʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʜʣʷ 

ʧʦʰʘʛʦʚʦʛʦ ʘʥʘʣʠʟʘ. ʀʥʪʝʨʬʝʡʩ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʥʦʧʢʠ ʜʣʷ ʦʪʧʨʘʚʢʠ ʜʘʥʥʳʭ ʠ 

ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʚʢʣʶʯʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠ ʢʦʥʝʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʚʝʨʩʠʡ. 

ʀʥʩʪʨʫʤʝʥʪ ʧʨʦʰʸʣ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ ʢʘʢ ʨʝʟʫʣʴʪʘʪ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʧʦʜ ʥʦʤʝʨʦʤ ˉ2021688591 ʚ 

ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʝ ʧʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ʇʦʣʥʘʷ ʠʥʩʪʨʫʢʮʠʷ ʧʦ ʨʘʙʦʪʝ ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʦʜʝʨʞʠʪʩʷ ʚ ʬʘʡʣʝ 

README.md, ʦʧʫʙʣʠʢʦʚʘʥʥʦʤ ʚ ʨʝʧʦʟʠʪʦʨʠʠ ʥʘ GitHub 

https://github.com/janesable/gic.git.  

 

2.4.2 ɸʥʥʦʪʘʮʠʷ ʤʦʙʠʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʨʦʩʪʳʭ ʪʘʥʜʝʤʥʳʭ 

ʧʦʚʪʦʨʦʚ 

ʀʩʧʦʣʴʟʫʷ ʢʦʥʚʝʡʝʨ ʧʨʦʛʨʘʤʤ (ʧʘʡʧʣʘʡʥ) Extensive de novo TE Annotator 

(EDTA) [208] ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ ʄɻʕ. ʂʨʦʤʝ ʪʦʛʦ, 

ʙʳʣ ʟʘʧʫʱʝʥ RepeatModeler (http://www.repeatmasker.org/RepeatModeler/) ʜʣʷ 

ʨʘʩʰʠʨʝʥʠʷ ʙʠʙʣʠʦʪʝʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʦʙʠʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʕʪʘ 

ʙʠʙʣʠʦʪʝʢʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʘʥʥʦʪʘʮʠʠ ʄɻʕ ʠ ʧʨʦʩʪʳʭ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ 

ʚ ʩʙʦʨʢʝ An. atroparvus AatrE3 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ RepeatMasker (ʚʝʨʩʠʷ 

4.1.2) [209]. ʀʥʩʪʨʫʤʝʥʪ rmsk2bed ʠʟ ʧʘʢʝʪʘ BEDOPS (ʚʝʨʩʠʷ 2.4.41) ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʬʘʡʣʦʚ ʬʦʨʤʘʪʘ .out, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ 

RepeatMasker, ʚ ʫʜʦʙʥʳʝ ʬʘʡʣʳ ʬʦʨʤʘʪʘ .bed [208]. ʇʦʣʫʯʝʥʥʳʝ ʬʘʡʣʳ.bed 

ʩʦʜʝʨʞʘʣʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʧʦʚʪʦʨʷʶʱʝʛʦʩʷ ɼʅʂ-ʵʣʝʤʝʥʪʘ 

ʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʝʛʦ ʪʠʧʝ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʚʩʝ ʪʠʧʳ ʧʦʚʪʦʨʷʶʱʝʡʩʷ ɼʅʂ 



69 

ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʥʥʦʪʘʮʠʝʡ RepeatMasker ʥʘ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ 3. 

ʊʘʙʣʠʮʘ 3 ï ɻʨʫʧʧʳ ʄɻʕ, ʩʦʟʜʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʩʚʦʜʥʦʛʦ ʬʘʡʣʘ ʦʪ EDTA 

ʉʝʤʝʡʩʪʚʘ ʄɻʕ ʅʘʟʚʘʥʠʷ ʄɻʕ 

ʄɻʕ ʢʣʘʩʩ I: ʈʝʪʨʦʪʨʘʥʩʧʦʟʦʥʳ LTRs: Gypsy, Copia, Unknown; LINEs 

ʄɻʕ ʢʣʘʩʩ II: ɼʅʂ ʪʨʘʥʩʧʦʟʦʥʳ TIRs: CACTA, Mutator, PIF_Harbinger, 

Tc1_Mariner, hAT; helitron 

ʅʝʠʟʚʝʩʪʥʳʝ ʪʨʘʥʩʧʦʟʦʥʳ Repeat_region 

ʇʨʦʩʪʳʝ ʧʦʚʪʦʨʳ Low_complexity, Simple_repeat 

ɼʣʷ ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ɼʅʂ-ʵʣʝʤʝʥʪʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʨʘʟʣʠʯʥʳʤ 

ʛʨʫʧʧʘʤ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʳ 

ʦʪʜʝʣʴʥʦ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʛʝʥʦʤʥʳʝ ʦʙʣʘʩʪʠ ʜʣʠʥʦʡ 50 ʂʙ, ʧʨʠʣʝʛʘʶʱʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ 

ʢʘʞʜʦʤʫ BR ʚ ʛʝʥʦʤʝ An. atroparvus, ʚʢʣʶʯʘʷ ʩʘʤʫ ʪʦʯʢʫ ʨʘʟʨʳʚʦʚ. ʂʦʣʠʯʝʩʪʚʦ 

ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʩʪʦʣʙʯʘʪʳʭ 

ʜʠʘʛʨʘʤʤ, ʚ ʢʦʪʦʨʳʭ ʰʠʨʠʥʘ ʩʪʦʣʙʮʦʚ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʨʘʟʤʝʨʫ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ BR. ɼʘʥʥʳʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʛʝʥʦʚ ʚ ʢʘʞʜʦʤ ʠʟ ʘʥʘʣʠʟʠʨʫʝʤʳʭ 

ʨʝʛʠʦʥʦʚ ʙʳʣʠ ʠʟʚʣʝʯʝʥʳ ʠʟ ʬʘʡʣʘ ʘʥʥʦʪʘʮʠʠ ʛʝʥʦʤʘ AatrE3 (.gff3-ʬʘʡʣ), 

ʜʦʩʪʫʧʥʦʛʦ ʚ ʙʘʟʝ ʜʘʥʥʳʭ VectorBase [210], ʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʳ ʘʥʘʣʦʛʠʯʥʳʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʠ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ɼʅʂ-ʵʣʝʤʝʥʪʳ. 

 

2.4.3 ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ɼʣʷ ʦʮʝʥʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʚ ʧʣʦʪʥʦʩʪʠ 

ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ʠ ʛʝʥʦʚ ʤʝʞʜʫ ʨʘʡʦʥʘʤʠ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʠ ʜʨʫʛʠʤʠ 

ʫʯʘʩʪʢʘʤʠ ʍ-ʭʨʦʤʦʩʦʤʳ ʙʳʣ ʧʨʦʚʝʜʸʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 

ɼʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʦ ʚʳʙʨʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʇʫʘʩʩʦʥʘ, 

ʧʦʩʢʦʣʴʢʫ ʧʣʦʪʥʦʩʪʴ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʛʝʥʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʜʠʩʢʨʝʪʥʫʶ ʚʝʣʠʯʠʥʫ. ɼʣʠʥʘ ʢʘʞʜʦʛʦ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ BR ʙʳʣʘ ʠʟʤʝʨʝʥʘ (ʦʪ 7 ʂʙ 
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ʜʦ 12 ʂʙ) ʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʠʥʪʝʨʚʘʣʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ 

ɚ (ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ɼʅʂ-ʵʣʝʤʝʥʪʦʚ). 

ʅʘ ʦʩʥʦʚʝ ʚʳʯʠʩʣʝʥʥʦʛʦ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ɚ ʠ ʥʘʙʣʶʜʘʝʤʦʡ ʧʣʦʪʥʦʩʪʠ ɢ 

(ʧʣʦʪʥʦʩʪʠ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ɼʅʂ ʚ ʢʘʞʜʦʤ ʦʪʜʝʣʴʥʦʤ BR) ʙʳʣʠ 

ʨʘʩʩʯʠʪʘʥʳ ʚʝʨʦʷʪʥʦʩʪʠ P(ɢ) ʜʣʷ ʢʘʞʜʦʛʦ BR. ʂʨʦʤʝ ʪʦʛʦ, ʢʦʜʠʨʫʶʱʠʝ ʦʙʣʘʩʪʠ 

ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʠʟ ʘʥʘʣʠʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʦʨʜʠʥʘʪ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ 

ʘʥʥʦʪʘʮʠʠ ʛʝʥʦʤʘ AatrE3 (.gff3-ʬʘʡʣ). ʇʦʩʣʝ ʵʪʦʛʦ ʧʣʦʪʥʦʩʪʴ ʧʦʚʪʦʨʷʶʱʠʭʩʷ 

ʵʣʝʤʝʥʪʦʚ ʙʳʣʘ ʧʝʨʝʩʯʠʪʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɚ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ 

ʵʣʝʤʝʥʪʦʚ ʚ ʥʝʢʦʜʠʨʫʶʱʠʭ ʦʙʣʘʩʪʷʭ, ʘ ɢ ï ʚ ʢʘʯʝʩʪʚʝ ʧʣʦʪʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʚ 

ʢʘʞʜʦʤ ʦʪʜʝʣʴʥʦʤ BR ʙʝʟ ʢʦʜʠʨʫʶʱʠʭ ʫʯʘʩʪʢʦʚ. ɺʳʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ P(ɢ) 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʦʮʝʥʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʚ ʧʣʦʪʥʦʩʪʠ 

ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ɼʅʂ ʤʝʞʜʫ BR ʠ ʥʝ ʢʦʜʠʨʫʶʱʠʤʠ ʦʙʣʘʩʪʷʤʠ  

ʍ-ʭʨʦʤʦʩʦʤʳ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʧʣʦʪʥʦʩʪʠ ʛʝʥʦʚ ʚ ʢʘʞʜʦʤ 

ʩʠʥʪʝʥʥʦʤ ʙʣʦʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʤʝʨʘ ʙʠʥʘ, ʨʘʚʥʦʛʦ 100 ʂʙ, ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʨʘʩʯʸʪʘ ʧʣʦʪʥʦʩʪʠ ʛʝʥʦʚ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʨʘʟʨʝʰʝʥʠʝʤ. ɼʣʷ ʦʮʝʥʢʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʧʣʦʪʥʦʩʪʠ ʛʝʥʦʚ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʉɹ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ (ANOVA). ɼʣʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʘʢʝʪ scipy (ʚʝʨʩʠʷ 1.10) ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python. 

 

2.4.4 ɸʥʘʣʠʟ ʛʝʥʥʦʡ ʦʥʪʦʣʦʛʠʠ (GO) 

ɼʣʷ ʘʥʘʣʠʟʘ ʛʝʥʥʦʡ ʦʥʪʦʣʦʛʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʩʪʨʦʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʙʘʟʳ ʜʘʥʥʳʭ Gene Ontology (https://geneontology.org), ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʚ 

ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʫʶ ʧʣʘʪʬʦʨʤʫ VectorBase (https://vectorbase.org). ɸʥʘʣʠʟ ʙʳʣ 

ʧʨʦʚʝʜʸʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʬʝʨʝʥʩʥʦʛʦ ʛʝʥʦʤʘ An. atroparvus. ɼʣʷ ʚʳʜʝʣʝʥʠʷ 

ʛʝʥʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʥʫʪʨʠ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʭ ʩʠʥʪʝʥʥʳʭ ʙʣʦʢʦʚ, ʧʨʠʤʝʥʷʣʩʷ 

ʠʥʩʪʨʫʤʝʥʪ çʩʪʨʘʪʝʛʠʠè, ʛʜʝ ʙʳʣʠ ʟʘʜʘʥʳ ʢʦʦʨʜʠʥʘʪʳ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʠʩʩʣʝʜʫʝʤʳʭ 

ʉɹ. ʇʦʣʫʯʝʥʥʳʝ ʩʧʠʩʢʠ ʛʝʥʦʚ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʜʘʣʴʥʝʡʰʝʤʫ ʘʥʘʣʠʟʫ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘ çGene Ontology Enrichmentè, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʨʦʚʝʩʪʠ 
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ʦʙʦʛʘʱʝʥʠʝ ʧʦ ʦʜʥʦʤʫ ʠʟ ʪʨʸʭ ʩʣʦʚʘʨʝʡ (ʦʥʪʦʣʦʛʠʡ): ʤʦʣʝʢʫʣʷʨʥʘʷ ʬʫʥʢʮʠʷ, 

ʢʣʝʪʦʯʥʳʡ ʢʦʤʧʦʥʝʥʪ ʠʣʠ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʧʦʨʦʛ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ (ὴ<0,05), ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʘ ʢʦʨʨʝʢʮʠʷ ʥʘ 

ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʩʨʘʚʥʝʥʠʷ ʧʦ ʤʝʪʦʜʘʤ ɹʝʥʜʞʘʤʠʥʠ ʠ ɹʦʥʬʝʨʨʦʥʠ. ʂʦʵʬʬʠʮʠʝʥʪ 

ʦʙʦʛʘʱʝʥʠʷ (Fold Enrichment, FE) ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʯʘʩʪʦʪʳ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʢʘʞʜʦʛʦ GO-ʪʝʨʤʠʥʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʥʘʙʦʨʝ ʛʝʥʦʚ ʢ ʝʛʦ ʯʘʩʪʦʪʝ ʚ 

ʬʦʥʦʚʦʤ ʥʘʙʦʨʝ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʯʠʩʣʷʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʰʘʥʩʦʚ (odds ratio), 

ʦʪʨʘʞʘʶʱʠʡ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʛʦ GO-ʪʝʨʤʠʥʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ 

ʥʘʙʦʨʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʦʥʦʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʚʢʣʶʯʘʣʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ GO-ʪʝʨʤʠʥʦʚ (GO ID), ʠʭ 

ʥʘʠʤʝʥʦʚʘʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʛʝʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʘʞʜʳʤ ʪʝʨʤʠʥʦʤ ʢʘʢ ʚ 

ʠʩʩʣʝʜʫʝʤʦʤ, ʪʘʢ ʠ ʚ ʬʦʥʦʚʦʤ ʥʘʙʦʨʘʭ, ʧʨʦʮʝʥʪ ʦʙʦʛʘʱʝʥʠʷ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʦʙʦʛʘʱʝʥʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʰʘʥʩʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʪʝʨʤʠʥʘ. ɼʣʷ ʙʦʣʝʝ ʷʩʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʣʘʪʬʦʨʤʳ VectorBase, ʚ ʯʘʩʪʥʦʩʪʠ ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʜʘʥʥʳʭ ʧʨʠ ʧʦʤʦʱʠ ʩʝʨʚʠʩʘ Revigo, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʢʣʶʯʝʚʳʝ ʪʝʨʤʠʥʳ ʠ 

ʦʙʣʝʛʯʠʣʦ ʚʦʩʧʨʠʷʪʠʝ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ. 
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3 ʈɽɿʋʃʔʊɸʊʓ 

3.1 ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʠʪʝʨʘʪʠʚʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʠʪʝʨʘʪʠʚʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʨʘʡʦʥʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ ʪʦʯʢʠ ʨʘʟʨʳʚʦʚ ʭʨʦʤʦʩʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ 

ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʚʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʷ ʤʘʨʢʝʨʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚ 

ʨʝʬʝʨʝʥʩʥʦʡ ʛʝʥʦʤʥʦʡ ʩʙʦʨʢʝ ʠ ʥʘ ʭʨʦʤʦʩʦʤʥʦʡ ʢʘʨʪʝ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʦʛʦ ʚʠʜʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʛʝʥʦʤʥʘʷ ʩʙʦʨʢʘ ʥʝ ʜʦʩʪʫʧʥʘ ʧʦ ʪʝʤ ʠʣʠ 

ʠʥʳʤ ʧʨʠʯʠʥʘʤ. ʇʨʦʮʝʩʩ ʠʪʝʨʘʪʠʚʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʳʙʦʨʘ ʤʘʨʢʝʨʦʚ, 

ʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʦʨʪʦʣʦʛʠʯʥʳʭ ʛʝʥʦʚ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʣʘʩʪʝʡ ʪʦʯʝʢ 

ʨʘʟʨʳʚʦʚ [211] (ʨʠʩʫʥʦʢ 11). 

 

ʈʠʩʫʥʦʢ 11 ï ʇʦʰʘʛʦʚʘʷ ʩʭʝʤʘ ʠʪʝʨʘʪʠʚʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ [211], (ʩ ʤʦʜʠʬʠʢʘʮʠʷʤʠ) 

 ʆ ʣʦʢʘʣʠʟʘʮʠʠ ʤʘʨʢʝʨʦʚ ʚʥʝ ʠʣʠ ʚʥʫʪʨʠ ʧʝʨʝʩʪʨʦʡʢʠ ʩʫʜʷʪ ʧʦ ʠʟʤʝʥʝʥʠʶ 

ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʩʝʜʥʠʤʠ ʤʘʨʢʝʨʘʤʠ. ɽʩʣʠ ʤʘʨʢʝʨ ʠʟʤʝʥʠʣ 
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ʩʚʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʭʨʦʤʦʩʦʤʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʠʜʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʬʝʨʝʥʩʥʦʛʦ, 

ʪʦʛʜʘ ʜʝʣʘʶʪ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʡ ʤʘʨʢʝʨ ʚʦʚʣʝʯʝʥ ʚ ʭʨʦʤʦʩʦʤʥʫʶ 

ʧʝʨʝʩʪʨʦʡʢʫ ʠ ʥʘʭʦʜʷʪʩʷ ʧʦ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʦʪ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʪʦʯʢʠ ʨʘʟʨʳʚʘ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʚʝʩʴ ʮʠʢʣ ʢʘʨʪʠʨʦʚʘʥʠʷ ʧʦʚʪʦʨʷʶʪ, ʠʩʧʦʣʴʟʫʷ ʢʘʢ ʥʦʚʳʝ ʤʘʨʢʝʨʳ, ʪʘʢ 

ʠ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʤʘʨʢʝʨʦʚ ʩ ʧʨʝʜʳʜʫʱʝʡ ʠʪʝʨʘʮʠʠ ʜʣʷ ʩʨʘʚʥʝʥʠʷ. ʀʪʝʨʘʮʠʠ 

ʧʦʚʪʦʨʷʶʪʩʷ, ʫʚʝʣʠʯʠʚʘʷ ʨʘʟʨʝʰʝʥʠʝ ʢʘʨʪʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘ ʨʘʟʨʳʚʘ ʜʦ ʪʝʭ ʧʦʨ, 

ʧʦʢʘ ʨʝʟʫʣʴʪʘʪ ʥʝ ʙʫʜʝʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʟʘʜʘʯʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 ʆʩʥʦʚʦʡ ʜʣʷ ʠʪʝʨʘʪʠʚʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʩʪʘʣʠ 17 ʤʘʨʢʝʨʦʚ, 

ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʄʙ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʍ-ʭʨʦʤʦʩʦʤʝ An. atroparvus, 

ʢʦʪʦʨʳʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʣʠʩʴ ʚ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʩʪʘʪʴʝ [12]. ʏʘʩʪʴ ʠʟ ʵʪʠʭ 

ʤʘʨʢʝʨʦʚ ʧʦʢʘʟʘʣʘ ʧʝʨʝʤʝʱʝʥʠʝ, ʪʝʤ ʩʘʤʳʤ ʦʙʦʟʥʘʯʠʚ ʢʘʥʜʠʜʘʪʥʳʝ ʨʝʛʠʦʥʳ ʜʣʷ 

ʧʦʠʩʢʘ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ. ɿʘʪʝʤ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʦʙʩʪʚʝʥʥʳʝ ɼʅʂ-ʤʘʨʢʝʨʳ 

(ʧʨʠʣʦʞʝʥʠʝ ɸ). ɼʘʣʝʝ, ʝʩʣʠ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʤʘʨʢʝʨʦʚ ʠʟ ʵʪʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ 

ʠʟʤʝʥʠʣʠ ʣʦʢʘʣʠʟʘʮʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ An. atroparvus, ʚʳʙʠʨʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 3ï5 

ʛʝʥʥʳʭ ʤʘʨʢʝʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʨʷʜʦʤ ʩ ʠʥʪʘʢʪʥʳʤʠ ʠ ʪʨʘʥʩʣʦʮʠʨʦʚʘʥʥʳʤʠ (ʚ 

ʧʨʝʜʝʣʘʭ ʠʥʚʝʨʩʠʠ) ʤʘʨʢʝʨʘʤʠ. ɺʳʙʨʘʥʥʳʝ ʤʘʨʢʝʨʳ ʢʘʨʪʠʨʦʚʘʣʠ ʥʘ ʭʨʦʤʦʩʦʤʘʭ 

An. messeae. ɿʘʪʝʤ ʧʨʦʮʝʜʫʨʫ ʦʪʙʦʨʘ ʠ ʢʘʨʪʠʨʦʚʘʥʠʷ ʤʘʨʢʝʨʦʚ ʧʦʚʪʦʨʷʣʠ ʜʦ ʪʝʭ 

ʧʦʨ, ʧʦʢʘ ʚ ʛʝʥʦʤʝ ʥʝ ʦʩʪʘʣʦʩʴ ʛʝʥʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʤʝʞʜʫ 

ʠʥʪʘʢʪʥʳʤʠ ʠ ʪʨʘʥʩʣʦʮʠʨʦʚʘʥʥʳʤʠ ʤʘʨʢʝʨʘʤʠ.  

3.2 ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʡʦʥʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʪʦʯʢʠ ʨʘʟʨʳʚʘ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʠʥʚʝʨʩʠʡ ʚ ʍ-ʭʨʦʤʦʩʦʤʝ Anopheles messeae 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʭʨʦʤʦʩʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʛʠʙʨʠʜʠʟʠʨʦʚʘʪʴ ʪʨʠʜʮʘʪʴ ʯʝʪʳʨʝ ɼʅʂ-

ʤʘʨʢʝʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ ʵʢʟʦʥʦʚ ʦʨʪʦʣʦʛʠʯʥʳʭ ʛʝʥʦʚ 

An. atroparvus (ʧʨʠʣʦʞʝʥʠʝ ɸ.1). ʅʘ ʢʘʞʜʫʶ ʠʪʝʨʘʮʠʶ ʪʨʝʙʦʚʘʣʦʩʴ ʥʝ ʙʦʣʝʝ 3ï5 

ɼʅʂ-ʤʘʨʢʝʨʦʚ. ʊʘʢʦʝ ʯʠʩʣʦ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʣʦʢʘʣʠʟʦʚʘʪʴ ʧʝʨʝʩʪʨʦʝʥʥʳʝ 

ʫʯʘʩʪʢʠ ʛʝʥʦʤʘ, ʠʟʙʝʛʘʷ ʠʟʙʳʪʦʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʨʢʝʨʦʚ ʠ ʧʨʠ ʵʪʦʤ ʥʝ 

ʩʥʠʞʘʷ ʪʦʯʥʦʩʪʴ ʘʥʘʣʠʟʘ. ʅʘ ʧʦʩʣʝʜʥʠʭ ʠʪʝʨʘʮʠʷʭ ʚʳʙʦʨ ʤʘʨʢʝʨʦʚ ʙʳʣ ʙʦʣʝʝ 

ʘʢʢʫʨʘʪʥʳʤ ʠ ʜʦʩʪʘʪʦʯʥʦ ʙʳʣʦ 1ï2 ʤʘʨʢʝʨʦʚ. ʉʫʤʤʘʨʥʦ, ʚʩʝʤʠ ʠʪʝʨʘʮʠʷʤʠ ʙʳʣʦ 

çʧʨʦʡʜʝʥʦ ʧʦ ʭʨʦʤʦʩʦʤʝè ʦʢʦʣʦ 4 ʤʣʥ. ʧ.ʥ., ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 23,5% ʦʪ 
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ʦʙʱʝʡ ʜʣʠʥʳ ʍ-ʭʨʦʤʦʩʦʤʳ. ɺʧʝʨʚʳʝ ʜʣʷ ʚʠʜʦʚ ʧʦʜʛʨʫʧʧʳ Maculipennis ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʢʦʦʨʜʠʥʘʪʳ ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʜʣʷ ʛʝʥʦʚ, ʬʣʘʥʢʠʨʫʶʱʠʭ 

ʭʨʦʤʦʩʦʤʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ (ʨʠʩʫʥʦʢ 12 ʘ).  

 

ʈʠʩʫʥʦʢ 12 ï ɻʝʥʦʤʥʘʷ (ʘ) ʠ ʬʠʟʠʯʝʩʢʠʝ (ʙ) ʢʘʨʪ rʛʝʥʦʚ Anopheles atroparvus, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʚ ʢʘʯʝʩʪʚʝ ɼʅʂ-ʤʘʨʢʝʨʦʚ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʨʘʡʦʥʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʪʦʯʢʠ ʨʘʟʨʳʚʦʚ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʭʨʦʤʦʩʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʚ ʍ-ʭʨʦʤʦʩʦʤʝ An. messeae. ʊʦʯʢʠ ʩʠʥʝʛʦ ʮʚʝʪʘ 

ʦʙʦʟʥʘʯʘʶʪ ʛʝʥʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʢʦʣʣʠʥʝʘʨʥʳʭ ʩʠʥʪʝʥʥʳʭ ʙʣʦʢʘʭ (ʉɹ, ʩʪʨʝʣʢʠ ʩʠʥʝʛʦ 

ʮʚʝʪʘ), ʪʦʛʜʘ ʢʘʢ ʪʦʯʢʠ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ï ʚ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʭ ʩʠʥʪʝʥʥʳʭ ʙʣʦʢʘʭ (ʩʪʨʝʣʢʠ 

ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ); X atr ï ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʍ ʭʨʦʤʦʩʦʤʳ ʪʨʦʬʦʮʠʪʦʚ ʷʠʯʥʠʢʦʚ 

An. atroparvus; X1 mes ï ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʢʘʨʪʘ X1 ʠʥʚʝʨʩʠʦʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʍ-ʭʨʦʤʦʩʦʤʳ 

ʢʣʝʪʦʢ ʩʣʶʥʥʳʭ ʞʝʣʝʟ An. messeae. 
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ɼʣʠʥʳ ʤʝʞʜʫ ʬʣʘʥʢʝʨʥʳʤʠ ʛʝʥʘʤʠ ʩʦʩʪʘʚʠʣʠ ʦʪ 7,4 ʜʦ 12,1 ʪʳʩ. ʧ.ʥ., ʧʨʠ ʦʙʱʝʡ 

ʜʣʠʥʝ ʛʝʥʦʤʥʦʡ ʩʙʦʨʢʠ ʍ-ʭʨʦʤʦʩʦʤʳ An. atroparvus (AatrE3) ʚ 17,5 ʤʣʥ ʧ.ʥ 

(ʪʘʙʣʠʮʘ 4). ɺʦʩʝʤʴ ʛʝʥʦʚ, ʬʣʘʥʢʠʨʫʶʱʠʭ ʭʨʦʤʦʩʦʤʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ, ʙʳʣʠ 

ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʜʠʩʪʘʣʴʥʦʤ ʠ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʢʦʥʮʝ ʍ-ʭʨʦʤʦʩʦʤʳ, ʧʦ ʯʝʪʳʨʝ ʚ 

ʢʘʞʜʦʤ. ʇʦʣʦʞʝʥʠʝ ʬʣʘʥʢʝʨʦʚ ʚ ʜʠʩʪʘʣʴʥʦʤ ʢʦʥʮʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʭʨʦʤʦʩʦʤʥʳʤ 

ʨʘʡʦʥʘʤ 1ɸ-1ɺ ʫ An. atroparvus ʠ 1ɺ-1ʉ ʫ An. messeae. ʇʦʣʦʞʝʥʠʝ ʛʝʥʦʚ ʚ 

ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʢʦʥʮʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʡʦʥʘʤ 3ɺ-3ʉ ʠ 4ɸ-4ɺ ʫ An. atroparvus ʠ 

An. messeae, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩʫʥʦʢ 12 ʙ). 

ʊʘʙʣʠʮʘ 4 ï ʂʦʦʨʜʠʥʘʪʳ ʬʣʘʥʢʠʨʫʶʱʠʭ ʛʝʥʦʚ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʠʥʚʝʨʩʠʡ ʚ ʍ-ʭʨʦʤʦʩʦʤʝ An. messeae ʥʘ ʭʨʦʤʦʩʦʤʥʦʡ ʩʙʦʨʢʝ An. atroparvus 

BR 
ɼʠʩʪʘʣʴʥʳʡ ɼʅʂ ʤʘʨʢʝʨ ʇʨʦʢʩʠʤʘʣʴʥʳʡ ɼʅʂ ʤʘʨʢʝʨ ɼʣʠʥʘ 

BR, 

ʧ.ʥ. ʂʦʦʨʜʠʥʘʪʳ ID ʛʝʥʘ ʕʢʟʦʥ* ʂʦʦʨʜʠʥʘʪʳ ID ʛʝʥʘ ʕʢʟʦʥ* 

I 
1,447,542... 

1,458,895(+) 
AATE008844 7 

1,465,925... 

1,468,608(ī) 
AATE016042 2-3 7,395 

II  
1,988,001... 

1,992,840(ī) 
AATE016478 1 

1,999,834... 

2,001,318(+) 
AATE020848 1-2 7,475 

III  
12,347,972... 

12,350,706(ī) 
AATE000407 4-5 

12,360,652... 

12,374,345(ī) 
AATE002183 8 12,152 

IV  
14,480,893... 

14,510,197(+) 
AATE004183 10 

14,520,988... 

14,521,746(+) 
AATE009858 1 11,543 

ʇʨʠʤʝʯʘʥʠʝ ï BR ï ʪʦʯʢʠ ʨʘʟʨʳʚʦʚ; ID ï ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʩʦʛʣʘʩʥʦ ʙʘʟʝ VectorBase; *ï ʥʦʤʝʨ ʵʢʟʦʥʘ, ʢ 

ʢʦʪʦʨʦʤʫ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ɼʅʂ-ʧʨʦʙʘ 
 

ʈʝʟʫʣʴʪʘʪʳ ʜʚʫʭʮʚʝʪʥʦʛʦ FISH ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʘʨʳ ʬʣʘʥʢʝʨʥʳʭ ʛʝʥʦʚ, 

ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠʩʴ ʨʷʜʦʤ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʫ An. atroparvus, ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ, ʧʨʝʚʳʰʘʶʱʝʤ ʧʦʣʦʚʠʥʫ ʭʨʦʤʦʩʦʤʳ ʫ An. messeae. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, AATE008844 ʠʟ ʭʨʦʤʦʩʦʤʥʦʛʦ ʨʘʡʦʥʘ An. atroparvus 1ɸ ʣʦʢʘʣʠʟʫʝʪʩʷ 

ʚʙʣʠʟʠ ʛʝʥʘ AATE004183 ʠʟ ʨʘʡʦʥʘ 3ʉ ʥʘ ʍ-ʭʨʦʤʦʩʦʤʝ An. messeae, ʯʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʪʦ, ʯʪʦ ʵʪʠ ʛʝʥʳ ʙʳʣʠ ʧʝʨʝʤʝʱʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʨʦʤʦʩʦʤʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ. 

ʊʦʯʥʦ ʪʘʢ ʞʝ AATE016042 ʠʟ ʨʝʛʠʦʥʘ An. atroparvus 1ɸ ʪʝʩʥʦ ʣʦʢʘʣʠʟʫʝʪʩʷ ʩ 

AATE009858 ʠʟ ʨʘʡʦʥʘ 3ʉ. ɻʝʥ AATE016478, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʭʨʦʤʦʩʦʤʥʦʤ ʨʘʡʦʥʝ 

An. atroparvus 1ɺ ʣʦʢʘʣʠʟʫʝʪʩʷ ʚʙʣʠʟʠ ʛʝʥʘ AATE000407 ʠʟ ʨʘʡʦʥʘ 3ɺ, ʘ ʛʝʥ 
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AATE020848 ʠʟ ʨʘʡʦʥʘ 1ɺ ʪʝʩʥʦ ʣʦʢʘʣʠʟʫʝʪʩʷ ʩ ʛʝʥʦʤ AATE002183 ʠʟ ʨʘʡʦʥʘ 3ɺ 

(ʨʠʩʫʥʦʢ 13). 

 

ʈʠʩʫʥʦʢ 13 ï FISH ɼʅʂ-ʧʨʦʙ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʛʝʥʦʚ An. atroparvus, 

ʬʣʘʥʢʠʨʫʶʱʠʭ BR ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʥʘ ʧʦʣʠʪʝʥʥʳʭ ʍ-ʭʨʦʤʦʩʦʤʘʭ An. messeae. (ʘ) 

ʄʘʨʢʝʨʥʳʝ ʛʝʥʳ BRI; (ʙ) ʄʘʨʢʝʨʥʳʝ ʛʝʥʳ BRIV; (ʚ) ʄʘʨʢʝʨʥʳʝ ʛʝʥʳ BRII; (ʛ) ʄʘʨʢʝʨʥʳʝ 

ʛʝʥʳ BRIII. ʉ ï ʮʝʥʪʨʦʤʝʨʥʳʡ ʢʦʥʝʮ, t ï ʪʝʣʦʤʝʨʥʳʡ ʢʦʥʝʮ, ʉʉ ï ʭʨʦʤʦʮʝʥʪʨ. ʄʘʩʰʪʘʙʥʘʷ 

ʣʠʥʝʡʢʘ ï 10 ʤʢʤ. 

ʄʘʨʢʝʨʳ, ʬʣʘʥʢʠʨʫʶʱʠʝ BR ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠʥʚʝʨʩʠʡ ʫ An. messeae, ʙʳʣʠ 

ʣʦʢʘʣʠʟʦʚʘʥʳ ʪʘʢʞʝ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ X1 ʚʘʨʠʘʥʪʝ X-ʭʨʦʤʦʩʦʤʳ An. daciae 

(ʧʨʠʣʦʞʝʥʠʝ ɹ). ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʘʨʢʝʨʳ BR ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʝʨʝʩʪʨʦʝʢ 

ʩʦʚʧʘʜʘʶʪ ʫ ʠʥʚʝʨʩʠʦʥʥʦʛʦ ʚʘʨʠʘʥʪʘ X1 ʢʘʢ ʫ An. messeae, ʪʘʢ ʠ ʫ An. daciae. ʂʨʦʤʝ 

ʪʦʛʦ, ʪʝ ʞʝ ɼʅʂ-ʤʘʨʢʝʨʳ ʙʳʣʠ ʣʦʢʘʣʠʟʦʚʘʥʳ ʥʘ X-ʭʨʦʤʦʩʦʤʝ ʙʣʠʞʘʡʰʝʛʦ 

ʨʦʜʩʪʚʝʥʥʦʛʦ ʚʠʜʘ ʜʣʷ An. messeae ʠ An. daciae ï An. maculipennis ʠ ʧʦʜʪʚʝʨʜʠʣʠ 
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ʜʘʥʥʳʝ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʢʨʫʧʥʳʭ ʭʨʦʤʦʩʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʚ ʍ-ʭʨʦʤʦʩʦʤʝ An. 

maculipennis ʠ An. atroparvus. 

3.3 ɻʝʥʦʤʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʨʘʡʦʥʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʪʦʯʢʠ ʨʘʟʨʳʚʘ 

ʧʦʣʠʤʦʨʬʥʳʭ ʠʥʚʝʨʩʠʡ X1 ʠ X2 Anopheles messeae s.l. 

ʇʦʣʠʤʦʨʬʥʳʝ ʠʥʚʝʨʩʠʠ ʚ ʍ-ʭʨʦʤʦʩʦʤʝ ʫ An. messeae s.l ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʠʨʦʜʝ. ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʢʘʨʪʠʨʦʚʘʥʠʷ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʜʚʫʭ 

ʧʦʣʠʤʦʨʬʥʳʭ ʠʥʚʝʨʩʠʡ An. messeae X2 ʠ An. daciae X0 ʧʦʩʣʫʞʠʣʠ ʜʘʥʥʳʝ 

ʢʘʨʪʠʨʦʚʘʥʠʷ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʚʥʫʪʨʠ ʍ-ʭʨʦʤʦʩʦʤʳ ʤʝʞʜʫ 

An. atroparvus ʠ An. messeae, ʘ ʪʘʢʞʝ ʤʘʨʢʝʨʳ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [12]. ʕʪʦ 

ʧʦʟʚʦʣʠʣʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢʘʨʪʠʨʦʚʘʪʴ 22 ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʘ [212] (ʧʨʠʣʦʞʝʥʠʝ 

ɸ.2). 

ʈʘʡʦʥ, ʩʦʜʝʨʞʘʱʠʡ ʜʠʩʪʘʣʴʥʫʶ ʪʦʯʢʫ ʨʘʟʨʳʚʘ ʠʥʚʝʨʩʠʠ X2 An. messseae ʙʳʣ 

ʧʨʦʢʘʨʪʠʨʦʚʘʥ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 26,6 ʪʳʩ. ʧ. ʥ., ʪʦʛʜʘ ʢʘʢ ʨʘʡʦʥ, ʩʦʜʝʨʞʘʱʠʡ 

ʧʨʦʢʩʠʤʘʣʴʥʫʶ ʪʦʯʢʫ ʨʘʟʨʳʚʘ ï 14,8 ʪʳʩ. ʧ. ʥ.. ɼʣʷ ʠʥʚʝʨʩʠʠ ʍ1 An. daciae 

ʧʨʦʢʩʠʤʘʣʴʥʘʷ ʪʦʯʢʘ ʨʘʟʨʳʚʘ ʙʳʣʘ ʢʘʨʪʠʨʦʚʘʥʘ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 8,5 ʪʳʩ. ʧ. ʥ., ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʨʘʡʦʥʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʜʠʩʪʘʣʴʥʫʶ ʪʦʯʢʫ ʨʘʟʨʳʚʘ 

ʩʦʩʪʘʚʠʣʘ 171,5 ʪʳʩ. ʧ. ʥ. (ʪʘʙʣʠʮʘ 5).  

ʊʘʙʣʠʮʘ 5 ï ʂʦʦʨʜʠʥʘʪʳ ʬʣʘʥʢʠʨʫʶʱʠʭ ʛʝʥʦʚ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʧʦʣʠʤʦʨʬʥʳʭ 

ʠʥʚʝʨʩʠʡ ʥʘ ʭʨʦʤʦʩʦʤʥʦʡ ʩʙʦʨʢʝ An. atroparvus 

BR 
ɼʠʩʪʘʣʴʥʳʡ ɼʅʂ ʤʘʨʢʝʨ ʇʨʦʢʩʠʤʘʣʴʥʳʡ ɼʅʂ ʤʘʨʢʝʨ 

ʂʦʦʨʜʠʥʘʪʳ ID ʛʝʥʘ ʕʢʟʦʥ* ʂʦʦʨʜʠʥʘʪʳ ID ʛʝʥʘ ʕʢʟʦʥ* 

X2ʜʠʩʪ 
13,261,242é 

13,265,420(+) 
AATE009941 2ï3 

13,236,449é 

13,246,292(ī) 
AATE005475 3 

X2ʧʨʦʢʩ 
1,465,925é 

1,468,608(ī) 
AATE016042 2ï3 

14,520,988é 

14,521,746(+) 
AATE009858 1 

X0ʜʠʩʪ 
4,398,009é 

4,404,032(ī)  
AATE021012 4 

4,571,860é 

4,577,721(ī) 
AATE013154 3 

X0ʧʨʦʢʩ 
17,252,047é 

17,256,383(+) 
AATE003340 2 

17,260,494é 

17,265,377(ī) 
AATE018776 2ï4 

ʇʨʠʤʝʯʘʥʠʝ ï BR ï ʪʦʯʢʠ ʨʘʟʨʳʚʦʚ; ʜʠʩʪ ï ʜʠʩʪʘʣʴʥʘʷ ʪʦʯʢʘ ʨʘʟʨʳʚʦʚ; ʧʨʦʢʩ ï ʧʨʦʢʩʠʤʘʣʴʥʘʷ ʪʦʯʢʘ ʨʘʟʨʳʚʦʚ; 

ID ï ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʩʦʛʣʘʩʥʦ ʙʘʟʝ VectorBase; *ï ʥʦʤʝʨ ʵʢʟʦʥʘ, ʢ ʢʦʪʦʨʦʤʫ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ɼʅʂ-ʧʨʦʙʘ 
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ʈʝʛʠʦʥ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 171,5 ʪʳʩ. ʧ. ʥ., ʩʦʜʝʨʞʘʱʠʡ ʜʠʩʪʘʣʴʥʫʶ ʪʦʯʢʫ 

ʨʘʟʨʳʚʘ ʧʦʣʠʤʦʨʬʥʦʡ ʠʥʚʝʨʩʠʠ X1, ʩʦʜʝʨʞʠʪ ʣʠʰʴ 10 ʘʥʥʦʪʠʨʦʚʘʥʥʳʭ ʛʝʥʦʚ, 

ʢʦʪʦʨʳʝ ʢʘʨʪʠʨʦʚʘʪʴ ʥʘ ʍ-ʭʨʦʤʦʩʦʤʝ An. daciae ʥʝ ʫʜʘʣʦʩʴ (ʨʠʩʫʥʦʢ 14). ʉʨʝʜʠ 

ʥʠʭ ʦʨʪʦʣʦʛ ʛʝʥʘ AATE013223 ʣʦʢʘʣʠʟʦʚʘʣʩʷ ʚ 3R ʧʣʝʯʝ An. daciae, ʪʦʛʜʘ ʢʘʢ ʜʣʷ 

ʜʨʫʛʠʭ ʦʨʪʦʣʦʛʦʚ (AATE009672, AATE006112), ʨʘʟʨʘʙʦʪʘʥʥʳʝ ɼʅʂ-ʧʨʦʙʳ ʚʦʚʩʝ 

ʥʝ ʛʠʙʨʠʜʠʟʦʚʘʣʠʩʴ ʥʘ ʭʨʦʤʦʩʦʤʘʭ An. daciae. ʊʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ 

ʜʠʩʪʘʣʴʥʦʡ ʪʦʯʢʠ ʨʘʟʨʳʚʘ ʠʥʚʝʨʩʠʠ X1 ʦʢʘʟʘʣʘʩʴ ʥʠʞʝ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʡ (1D-2A). 

 

ʈʠʩʫʥʦʢ 14 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ɼʅʂ-ʤʘʨʢʝʨʦʚ, ʬʣʘʥʢʠʨʫʶʱʠʭ ʨʝʛʠʦʥʳ ʨʘʟʨʳʚʦʚ ʠʥʚʝʨʩʠʠ ʍ1. 

ʇʨʠʤʝʯʘʥʠʝ: (ʘ) - ʣʦʢʘʣʠʟʘʮʠʷ ɼʅʂ-ʤʘʨʢʝʨʦʚ ʥʘ ʧʦʣʠʪʝʥʥʳʭ ʭʨʦʤʦʩʦʤʘʭ ʢʣʝʪʦʢ ʩʣʶʥʥʳʭ 

ʞʝʣʝʟ ʦʩʦʙʝʡ ʩ ʛʝʥʦʪʠʧʦʤ ʍ00 (ʠ ʍ01 ʜʣʷ AATE021012); (ʙ) - ʬʠʟʠʯʝʩʢʘʷ ʢʘʨʪʘ ɼʅʂ-ʤʘʨʢʝʨʦʚ 

ʥʘ ʭʨʦʤʦʩʦʤʝ ʍ00; (ʚ) - ʩʭʝʤʘ ʩʨʘʚʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ɼʅʂ-ʤʘʨʢʝʨʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʬʝʨʝʥʩʥʦʛʦ 

ʛʝʥʦʤʘ An. atroparvus, ʘ ʪʘʢʞʝ ʧʦʨʷʜʢʘ ʛʝʥʦʚ ʚ  ʍ1 ʠ ʍ0 ʫ An. daciae; ʉ- ʮʝʥʪʨʦʤʝʨʘ; 

ʤʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ - 10 ʤʢʤ. 

ʂʘʨʪʠʨʦʚʘʥʠʝ ʨʝʛʠʦʥʘ ʜʠʩʪʘʣʴʥʦʡ ʪʦʯʢʠ ʨʘʟʨʳʚʘ ʠʥʚʝʨʩʠʠ ʍ2 ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʦʥʘ ʣʦʢʘʣʠʟʦʚʘʥʘ ʚ ʠʥʪʝʨʚʘʣʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʨʘʟʨʳʚʘ ʜʚʫʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʠʥʚʝʨʩʠʡ BRI ʠ BRII. ʇʨʠ ʵʪʦʤ ʨʘʡʦʥ, ʩʦʜʝʨʞʘʱʠʡ ʧʨʦʢʩʠʤʘʣʴʥʫʶ ʪʦʯʢʫ ʨʘʟʨʳʚʘ 
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ʠʥʚʝʨʩʠʠ ʍ2 ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʝʪ ʩ ʪʦʯʢʦʡ ʨʘʟʨʳʚʘ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʠʥʚʝʨʩʠʠ 

BRIV, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʤʘʨʢʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʝ ʞʝ ʛʝʥʳ AATE016042 ʠ 

AATE009858 (ʨʠʩʫʥʦʢ 15). ʌʠʟʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʥʘ 

ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʢʘʨʪʝ ʧʦʣʠʪʝʥʥʳʭ ʭʨʦʤʦʩʦʤ ʢʣʝʪʦʢ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʧʦʢʘʟʘʣʦ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʠʩʪʘʣʴʥʦʡ ʪʦʯʢʠ ʨʘʟʨʳʚʘ ʠʥʚʝʨʩʠʠ X2 ʚ ʨʘʡʦʥʘʭ 1B-C ʠ 4B, ʠ 

ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʪʦʯʢʠ ʨʘʟʨʳʚʘ ʚ ʨʘʡʦʥʝ 4B.  

 

ʈʠʩʫʥʦʢ 15 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ɼʅʂ-ʤʘʨʢʝʨʦʚ, ʬʣʘʥʢʠʨʫʶʱʠʭ ʨʝʛʠʦʥʳ ʨʘʟʨʳʚʦʚ ʠʥʚʝʨʩʠʠ ʍ2. 

ʇʨʠʤʝʯʘʥʠʝ: (ʘ) - ʣʦʢʘʣʠʟʘʮʠʷ ɼʅʂ-ʤʘʨʢʝʨʦʚ ʥʘ ʧʦʣʠʪʝʥʥʳʭ ʭʨʦʤʦʩʦʤʘʭ ʢʣʝʪʦʢ ʩʣʶʥʥʳʭ 

ʞʝʣʝʟ ʦʩʦʙʝʡ ʩ ʛʝʥʦʪʠʧʦʤ ʍ12; (ʙ) - ʬʠʟʠʯʝʩʢʦʡ ʢʘʨʪʘ ɼʅʂ-ʤʘʨʢʝʨʦʚ ʥʘ ʭʨʦʤʦʩʦʤʝ ʍ22; (ʚ) - 

ʩʭʝʤʘ ʩʨʘʚʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ɼʅʂ-ʤʘʨʢʝʨʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʬʝʨʝʥʩʥʦʛʦ ʛʝʥʦʤʘ An. atroparvus, ʘ 

ʪʘʢʞʝ ʧʦʨʷʜʢʘ ʛʝʥʦʚ ʚ  ʍ1 ʠ ʍ2 ʫ An. messeae; ʉ- ʮʝʥʪʨʦʤʝʨʘ; ʉʉ-ʭʨʦʤʦʮʝʥʪʨ; ʤʘʩʰʪʘʙʥʘʷ 

ʣʠʥʝʡʢʘ - 10 ʤʢʤ. 
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3.4 ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʵʚʦʣʶʮʠʠ ʍ-ʭʨʦʤʦʩʦʤʳ An. messeae ʠ An. daciae 

ʏʝʪʳʨʝ ʨʝʛʠʦʥʘ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʚ  

ʍ-ʭʨʦʤʦʩʦʤʝ An. atroparvus, ʧʦʟʚʦʣʠʣʠ ʨʘʟʜʝʣʠʪʴ ʭʨʦʤʦʩʦʤʫ ʥʘ ʧʷʪʴ ʩʠʥʪʝʥʥʳʭ 

ʙʣʦʢʦʚ (ʉɹ1-5) ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ ʦʪ 0,5 ʤʣʥ. ʧ.ʥ ʜʦ 10,3 ʤʣʥ. ʧ.ʥ. (ʨʠʩʫʥʦʢ 12ʘ). 

ʋʯʠʪʳʚʘʷ ʜʘʥʥʳʝ ʢʘʨʪʠʨʦʚʘʥʠʷ ʧʦʣʠʤʦʨʬʥʳʭ ʠʥʚʝʨʩʠʡ, ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʧʦʧʨʘʚʢʫ 

ʚ ʢʦʣʠʯʝʩʪʚʝ ʙʣʦʢʦʚ. ʇʨʠ ʥʘʥʝʩʝʥʠʠ ʧʦʣʠʤʦʨʬʥʳʭ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʥʘ ʭʨʦʤʦʩʦʤʫ 

An. atroparvus ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʝʱʸ ʪʨʠ ʩʠʥʪʝʥʥʳʭ ʙʣʦʢʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩ ʫʯʝʪʦʤ ʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠ ʧʦʣʠʤʦʨʬʥʳʭ ʠʥʚʝʨʩʠʡ ʦʙʱʝʝ ʯʠʩʣʦ 

ʩʠʥʪʝʥʥʳʭ ʙʣʦʢʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ ʚʦʩʴʤʠ (ʨʠʩʫʥʦʢ 16).  

 

ʈʠʩʫʥʦʢ 16 ï ɺʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʦʨʠʝʥʪʘʮʠʷ ʩʠʥʪʝʥʥʳʭ ʙʣʦʢʦʚ (ʉɹ), ʦʙʨʘʟʦʚʘʥʥʳʭ 

ʨʘʡʦʥʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʪʦʯʢʠ ʨʘʟʨʳʚʘ ʭʨʦʤʦʩʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ (BR) ʚʦʟʥʠʢʘʚʰʠʤʠ ʧʦʩʣʝ 

ʨʘʟʜʝʣʝʥʠʷ An. messeae ʠ An. daciae c ʦʙʱʠʤ ʧʨʝʜʢʦʚʳʤ ʚʠʜʦʤ An. maculipennis 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʩʠʥʪʝʥʥʳʭ ʙʣʦʢʦʚ ʠʟʤʝʥʝʥʠʷ ʧʨʝʪʝʨʧʝʣʠ 

çʙʳʚʰʠʝè ʉɹ3, ʉɹ4 ʠ ʉɹ5. ʀʟ ʉɹ3 ʦʙʨʘʟʦʚʘʣʠʩʴ çʥʦʚʳʝè ʉɹ3 ʠ ʉɹ4, ʟʘ ʩʯʸʪ 

ʥʘʥʝʩʝʥʠʷ ʜʠʩʪʘʣʴʥʦʡ ʪʦʯʢʠ ʨʘʟʨʳʚʘ ʠʥʚʝʨʩʠʠ X0. ʉɹ4 ʨʘʩʧʘʣʩʷ ʥʘ çʥʦʚʳʝè ʉɹ5 
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ʠ ʉɹ6 ʟʘ ʩʯʝʪ ʫʯʘʩʪʠ ̫ʚ ʠʥʚʝʨʩʠʠ X2. ʉɹ5 ʙʳʣ ʨʘʟʜʝʣʸʥ ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʪʦʯʢʦʡ 

ʨʘʟʨʳʚʘ ʠʥʚʝʨʩʠʠ X0 ʥʘ ʜʚʘ ʥʦʚʳʭ ʉɹ7 ʠ ʉɹ8.  

ʋ ʉɹ1-7 ʥʝ ʙʳʣʦ ʥʘʡʜʝʥʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʧʣʦʪʥʦʩʪʠ ʛʝʥʦʚ 

(ʧʨʠʣʦʞʝʥʠʝ ɺ); ὴ-value ANOVA ʩʦʩʪʘʚʣʷʣʦ 0,65, ʘ F-value ʩʦʩʪʘʚʣʷʣʦ 0,61. 

ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʛʝʥʦʚ ʚ ʍ-ʭʨʦʤʦʩʦʤʝ ʩʦʩʪʘʚʠʣʘ 7,31 Ñ 3,68 ʥʘ 100 ʪʳʩ.ʧ.ʥ. ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʦʤ ʟʥʘʯʝʥʠʠ 20 ʛʝʥʦʚ ʥʘ 100 ʪʳʩ.ʧ.ʥ. (ʪʘʙʣʠʮʘ 6).  

ʊʘʙʣʠʮʘ 6  ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʥʪʝʥʥʳʭ ʙʣʦʢʦʚ 

ˉ ʉɹ ɼʣʠʥʘ ʉɹ, ʧ.ʥ. ʂʦʣ-ʚʦ ʛʝʥʦʚ ʚ ʉɹ ʉʨʝʜ. ʧʣʦʪʥʦʩʪʴ ʛʝʥʦʚ ʚ ʉɹ 

1 1 458 895 122 8,36 

2 526 550 42 7,97 

3 2 401 223 179 7,45 

4 7 775 450 533 7,11 

5 902 442 53 5,87 

6 1 272 996 86 6,76 

7 2 733 670 193 7,06 

8 ʥʝʪ ʪʦʯʥʳʭ ʜʘʥʥʳʭ 

ʇʨʠʤʝʯʘʥʠʝ ï ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʫʢʘʟʘʥʘ ʥʘ 100 ʂʙ 

ʉʘʤʳʤ ʧʨʦʪʷʞʸʥʥʳʤ ʙʣʦʢʦʤ ʷʚʣʷʝʪʩʷ ʉɹ4 ʠ ʩʦʩʪʘʚʣʷʝʪ 7,7 ʄʙ, ʘ ʩʘʤʳʤ 

ʢʦʨʦʪʢʠʤ ʉɹ2 ʜʣʠʥʦʡ ʦʢʦʣʦ 0,5 ʄʙ. ɼʣʠʥʫ ʉɹ8 ʪʦʯʥʦ ʦʮʝʥʠʪʴ ʦʢʘʟʘʣʦʩʴ 

ʥʝʚʦʟʤʦʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʨʘʩʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʦʤʝʨʥʦʛʦ ʨʘʡʦʥʘ ʚ ʛʝʥʦʤʝ An. 

atroparvus ʥʝ ʦʧʨʝʜʝʣʝʥʦ, ʦʜʥʘʢʦ ʫʣʫʯʰʝʥʥʘʷ ʩʙʦʨʢʘ ʛʝʥʦʤʘ AatrE4 [213] 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʉɹ8 ʥʝ ʤʝʥʝʝ ʯʝʤ ʚ 8,5 ʤʣʥ. ʧ. ʥ.. ʉɹ1, ʉɹ3, ʉɹ4, ʉɹ7, ʉɹ8 

ʩʦʭʨʘʥʷʣʠ ʧʨʝʜʢʦʚʳʡ ʧʦʨʷʜʦʢ ʛʝʥʦʚ ʚ ʍ1 An. messeae (An. daciae), ʪʦʛʜʘ ʢʘʢ ʉɹ2, 

ʉɹ5 ʠ ʉɹ6 ʤʝʥʷʣʠ ʢʘʢ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʭʨʦʤʦʩʦʤʝ, ʪʘʢ ʠ ʧʦʨʷʜʦʢ ʛʝʥʦʚ. ʀʥʚʝʨʩʠʷ 

X2 ʟʘʭʚʘʪʳʚʘʝʪ ʯʝʪʳʨʝ ʩʠʥʪʝʥʥʳʭ ʙʣʦʢʘ (ʉɹ2, ʉɹ3, ʉɹ4 ʠ ʉɹ5), ʘ ʠʥʚʝʨʩʠʷ X1 ï 

ʪʨʠ (ʉɹ2, ʉɹ4, ʉɹ7). ɽʩʣʠ ʧʨʝʜʩʪʘʚʠʪʴ ʜʣʠʥʳ ʧʦʣʠʤʦʨʬʥʳʭ ʠʥʚʝʨʩʠʡ ʢʘʢ ʩʫʤʤʫ 

ʜʣʠʥ ʩʠʥʪʝʥʥʳʭ ʙʣʦʢʦʚ ʠʟ ʛʝʥʦʤʘ An. atroparvus, ʪʦ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʦʙʦʠʭ ʠʥʚʝʨʩʠʡ 

ʦʢʘʞʝʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʦʡ: ʜʣʠʥʘ ʠʥʚʝʨʩʠʠ ʍ2 ʩʦʩʪʘʚʠʪ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 11,7 ʤʣʥ.ʧ.ʥ (67% ʦʪ ʚʩʝʡ ʜʣʠʥʳ ʍ), ʘ ʜʣʠʥʘ ʠʥʚʝʨʩʠʠ ʍ1 ʩʦʩʪʘʚʠʪ 

11,2 ʤʣʥ.ʧ.ʥ (64% ʦʪ ʚʩʝʡ ʜʣʠʥʳ ʍ).  
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ʉɹ1, ʉɹ3, ʉɹ4, ʉɹ7 ʠ ʉɹ8 ʠʤʝʣʠ ʦʜʠʥʘʢʦʚʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠ 

ʦʨʠʝʥʪʘʮʠʶ ʛʝʥʦʚ ʢʘʢ ʫ An. atroparvus, ʪʘʢ ʠ ʫ An. messeae ʍ1, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʉɹ2, 

ʉɹ5 ʠ ʉɹ6 ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʦʨʠʝʥʪʘʮʠʠ ʛʝʥʦʚ ʫ ʦʙʦʠʭ ʚʠʜʦʚ. 

ʉʨʝʜʠ ʧʦʣʠʤʦʨʬʥʳʭ ʠʥʚʝʨʩʠʡ An. messeae-An. daciae ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʠʩʴ ʢʨʫʧʥʳʝ 

ʧʝʨʝʩʪʨʦʡʢʠ: ʉɹ4 ʚʘʨʠʘʥʪʘ ʍ1 ʠʤʝʝʪ ʠʥʚʝʨʪʠʨʦʚʘʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʝʥʦʚ 

ʚ ʦʙʝʠʭ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʘʭ X2 ʠ X0. ʉɹ1, ʉɹ6 ʠ ʉɹ8 ʚʦ ʚʩʝʭ ʪʨʝʭ ʚʘʨʠʘʥʪʘʭ 

ʠʤʝʣʠ ʦʜʠʥʘʢʦʚʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʦʨʠʝʥʪʘʮʠʶ. ʇʦʣʠʤʦʨʬʥʘʷ ʠʥʚʝʨʩʠʷ X2 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʪʘʥʜʘʨʪʘ ʍ1 ʠʥʚʝʨʩʠʝʡ ʫʯʘʩʪʢʠ ʭʨʦʤʦʩʦʤʳ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ 

ʯʝʪʳʨʝ ʩʠʥʪʝʥʥʳʭ ʙʣʦʢʘ: ʉɹ2, ʉɹ4, ʉɹ3 ʠ ʉɹ5. ɺʘʨʠʘʥʪ An. daciae X0 ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ An. messeae ʍ1 ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʪʘʢʠʤ ʞʝ ʧʦ ʨʘʟʤʝʨʫ ʫʯʘʩʪʢʦʤ, ʥʦ ʩ ʜʨʫʛʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʠʥʪʝʥʥʳʭ ʙʣʦʢʦʚ: ʉɹ7, ʉɹ2, ʉɹ4. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʠ ʧʦʣʠʤʦʨʬʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʉɹ1 ʠ ʉɹ8 ʥʝ ʤʝʥʷʣʠ ʩʚʦʝʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʦʨʠʝʥʪʘʮʠʠ. 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʛʠʧʦʪʝʟʳ ʦ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʝ ʚʦʩɹʤʠ ʉɹ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʜʚʫʭ ʚʣʦʞʝʥʥʳʭ ʠʥʚʝʨʩʠʡ ʠ ʦʜʥʦʡ ʧʦʣʠʤʦʨʬʥʦʡ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʦʙʩʪʚʝʥʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʦʙʳʪʠʡ ʧʝʨʝʩʪʨʦʝʢ (GIC), ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʚʳʟʚʘʪʴ 

ʥʘʙʣʶʜʘʝʤʳʝ ʨʘʟʣʠʯʠʷ. ɼʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʦʩʪʫʧʥʳ ʜʚʘ ʪʠʧʘ ʧʦʣʝʡ ʚʚʦʜʘ: 

ʥʘʟʚʘʥʠʝ ʚʠʜʦʚ/ʬʦʨʤ ʢʦʪʦʨʳʝ ʩʨʘʚʥʠʚʘʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʠʭ ʧʦʨʷʜʢʠ ʩʠʥʪʝʥʥʳʭ 

ʙʣʦʢʦʚ (ʨʠʩʫʥʦʢ 17). ʊʘʢ ʢʘʢ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʘʨʠʘʥʪ X0 ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʥʳʤ ʜʣʷ 

An. daciae, ʘ X2 ï ʜʣʷ An. messeae, ʪʦ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʥʚʝʨʩʠʡ ʧʦʪʨʝʙʦʚʘʣʦʩʴ 

ʜʚʘ ʦʪʜʝʣʴʥʳʭ ʩʮʝʥʘʨʠʷ: çAn. atroparvus-An. messeae ʍ1-An. messeae X2è ʠ 

çAn. atroparvus-An. messeae ʍ1-An. daciae X0è. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʉɹ 

ʙʳʣʠ ʦʙʦʟʥʘʯʝʥʳ ʮʝʣʳʤʠ ʯʠʩʣʘʤʠ ʦʪ 1 ʜʦ 8, ʘ ʠʥʚʝʨʩʠʷ ʙʣʦʢʘ ʦʙʦʟʥʘʯʘʣʘʩʴ ʪʝʤʠ 

ʞʝ ʯʠʩʣʘʤʠ, ʥʦ ʩʦ ʟʥʘʢʦʤ ʤʠʥʫʩ. ɺ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʧʦʨʷʜʢʠ ʠ ʦʨʠʝʥʪʘʮʠʠ ʉɹ, ʫʢʘʟʘʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 16. 
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ʈʠʩʫʥʦʢ 17 ï ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ GIC ʚ ʜʝʡʩʪʚʠʠ ʥʘ ʧʨʠʤʝʨʝ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʭʨʦʤʦʩʦʤʥʳʭ 

ʧʝʨʝʩʪʨʦʝʢ ʜʣʷ ʧʦʣʠʤʦʨʬʥʳʭ ʠʥʚʝʨʩʠʡ ʍ2 (ʘ) ʠ ʍ0 (ʙ). 

ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʠʭ ʧʝʨʝʩʪʘʥʦʚʦʢ ʩʪʘʣ ʦʙʤʝʥ ʧʦʟʠʮʠʷʤʠ ʉɹ2, ʉɹ5 ʠ ʉɹ6, ʠ 

ʠʟʤʝʥʝʥʠʝ ʠʭ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ. ʕʪʠ ʪʨʠ ʉɹ ʩʦʩʪʘʚʠʣʠ 16% 

ʵʫʭʨʦʤʘʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʍ-ʭʨʦʤʦʩʦʤʳ ʠ 15% ʜʣʠʥʳ ʚʩʝʡ ʍ-ʭʨʦʤʦʩʦʤʳ 

An. atroparvus. ʂʘʢ ʤʠʥʠʤʫʤ 181 ʘʥʥʦʪʠʨʦʚʘʥʥʳʡ ʛʝʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʉɹ2 ʠ 

ʉɹ5-ʉɹ6, ʠʟʤʝʥʠʣʠ ʩʚʦʸ ʧʦʣʦʞʝʥʠʝ ʠ ʦʨʠʝʥʪʘʮʠʶ ʤʝʞʜʫ ʍ-ʭʨʦʤʦʩʦʤʘʤʠ 

An. atroparvus ʠ An. messeae.  

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʦʪʯʸʪʣʠʚʦ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʦʙʘ ʩʮʝʥʘʨʠʷ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ 

ʰʘʛʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʉɹ ʚʦ ʚʨʝʤʷ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠʥʚʝʨʩʠʡ 

(ʨʠʩʫʥʦʢ 18). ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʟ An. atroparvus ʚ ʚʘʨʠʘʥʪ 

ʍ1 ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʜʚʘ ʠʥʚʝʨʩʠʦʥʥʳʭ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʜʣʠʥʝ ʠ 

ʟʘʜʝʡʩʪʚʦʚʘʣʠ ʨʘʟʥʳʝ BR. ɹʦʣʴʰʘʷ ʠʥʚʝʨʩʠʷ (~13 ʄʙ) ʚʢʣʶʯʘʣʘ ʉɹ2, ʉɹ3, ʉɹ4, 

ʉɹ5 ʠ ʉɹ6, ʠʩʧʦʣʴʟʫʷ BRI ʠ BRIV An. atroparvus, ʪʦʛʜʘ ʢʘʢ ʤʝʥʴʰʘʷ ʠʥʚʝʨʩʠʷ (~10 

ʄʙ) ʟʘʜʝʡʩʪʚʦʚʘʣʘ ʪʦʣʴʢʦ ʉɹ3 ʠ ʉɹ4, ʠ ʠʩʧʦʣʴʟʦʚʘʣʘ BRII ʠ BRIII An. atroparvus. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʥʴʰʘʷ ʠʥʚʝʨʩʠʷ ʙʳʣʘ ʚʣʦʞʝʥʘ ʚ ʙʦʣʴʰʫʶ ʠʥʚʝʨʩʠʶ, ʯʪʦ 

ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʘʨʪʠʨʦʚʘʥʠʷ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠʥʚʝʨʩʠʡ. 

ʊʝʦʨʝʪʠʯʝʩʢʠ, ʚʦʟʤʦʞʥʳ ʜʚʘ ʩʮʝʥʘʨʠʷ ʩʦʙʳʪʠʡ ʧʝʨʝʩʪʨʦʝʢ: ʣʠʙʦ ʩʥʘʯʘʣʘ 

ʧʨʦʠʟʦʰʣʘ ʤʘʣʘʷ ʠʥʚʝʨʩʠʷ, ʘ ʟʘʪʝʤ ʙʦʣʴʰʘʷ, ʣʠʙʦ ʦʥʠ ʧʨʦʠʟʦʰʣʠ ʚ ʦʙʨʘʪʥʦʤ 

ʧʦʨʷʜʢʝ. 
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ʈʠʩʫʥʦʢ 18 ï ʕʚʦʣʶʮʠʷ ʠʟʤʝʥʝʥʠʷ ʧʦʨʷʜʢʘ ʛʝʥʦʚ ʚ ʍ-ʭʨʦʤʦʩʦʤʝ An. messeae s.l. ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ GIC. ʂʨʘʩʥʳʤ ʮʚʝʪʦʤ ʦʙʦʟʥʘʯʝʥʳ ʩʠʥʪʝʥʥʳʝ ʙʣʦʢʠ, ʟʘʪʨʦʥʫʪʳʝ 

ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʠʥʚʝʨʩʠʷʤʠ, ʧʫʨʧʫʨʥʳʤ ʠ ʟʝʣʝʥʳʤ ʮʚʝʪʘʤʠ ï ʧʦʣʠʤʦʨʬʥʳʝ ʠʥʚʝʨʩʠʠ X2 

An. messeae ʠ X0 An. daciae ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʙʘ ʩʦʙʳʪʠʷ ʨʘʚʥʦʚʝʨʦʷʪʥʳ, ʥʦ ʨʝʘʣʴʥʳʡ ʧʦʨʷʜʦʢ ʩʦʙʳʪʠʡ ʚʦʩʩʪʘʥʦʚʠʪʴ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ɺ ʧʦʜʜʝʨʞʢʫ ʵʪʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʚʳʩʪʫʧʘʶʪ 

ʨʝʟʫʣʴʪʘʪʳ ʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʬʣʘʥʢʝʨʥʳʭ ɼʅʂ-ʤʘʨʢʝʨʦʚ, 

ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠʥʚʝʨʩʠʷʭ, ʥʘ ʭʨʦʤʦʩʦʤʘʭ An. daciae X1 

(ʧʨʠʣʦʞʝʥʠʝ ɹ). 

ɺʦʩʩʦʟʜʘʥʥʳʝ ʧʦʣʠʤʦʨʬʥʳʝ ʚʘʨʠʘʥʪʳ ʠʥʚʝʨʩʠʡ X2 ʠ X0 ʦʪʣʠʯʘʣʠʩʴ ʧʦ 

ʯʠʩʣʫ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʉɹ - ʧʦ ʯʝʪʳʨʝ ʠ ʪʨʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʦʙʦʠʭ 

ʩʣʫʯʘʷʭ ʘʣʛʦʨʠʪʤ ʧʨʝʜʩʪʘʚʠʣ ʠʭ ʧʦʷʚʣʝʥʠʝ ʚ ʦʜʠʥ ʰʘʛ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠʥʚʝʨʩʠʡ, ʯʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʙʣʶʜʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʢʘʨʪʠʨʦʚʘʥʠʷ. ʀʥʚʝʨʪʠʨʦʚʘʥʥʳʝ ʙʣʦʢʠ ʧʦʣʠʤʦʨʬʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʟʘʥʠʤʘʶʪ 67% ʠ 

64% ʜʣʠʥʳ ʚʩʝʡ ʍ-ʭʨʦʤʦʩʦʤʳ An. atroparvus ʜʣʷ ʚʘʨʠʘʥʪʦʚ X2 ʠ X0, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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3.5 ɸʥʘʣʠʟ ʯʘʩʪʦʪʳ ʨʘʟʨʳʚʦʚ ʚ ʨʘʡʦʥʘʭ ʛʦʤʝʦʣʦʛʠʯʥʳʭ BR ʫ ʜʨʫʛʠʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Anopheles 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʵʚʦʣʶʮʠʶ ʣʠʥʝʡʥʳʭ ʧʦʨʷʜʢʦʚ ʦʨʪʦʣʦʛʦʚ 

ʛʝʥʦʚ, ʬʣʘʥʢʠʨʫʶʱʠʭ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʪʦʯʢʠ ʨʘʟʨʳʚʦʚ ʫ An. atroparvus ʠ 

An. messeae ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʦʧʫʙʣʠʢʦʚʘʥʥʦʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʨʝʚʦ, ʩ 

ʫʢʘʟʘʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ Anopheles, ʯʴʠ ʭʨʦʤʦʩʦʤʥʳʝ ʩʙʦʨʢʠ ʛʝʥʦʤʦʚ 

ʥʘʭʦʜʷʪʩʷ ʚ ʧʫʙʣʠʯʥʦʤ ʜʦʩʪʫʧʝ (ʧʨʠʣʦʞʝʥʠʝ ɻ). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʤ ʜʨʝʚʦʤ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ Culex ʠ Aedes ʷʚʣʷʶʪʩʷ ʚʠʜʘʤʠ 

ʚʥʝʰʥʝʡ ʛʨʫʧʧʳ, ʘ ʘʤʝʨʠʢʘʥʩʢʠʝ ʚʠʜʳ An. albimanus ʠ An. darlingi ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʙʘʟʘʣʴʥʫʶ ʣʠʥʠʶ ʨʦʜʘ Anopheles. ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤ ʚʠʜʦʤ ʢ ʧʦʜʛʨʫʧʧʝ 

Maculipennis ʷʚʣʷʝʪʩʷ ʘʟʠʘʪʩʢʠʡ ʚʠʜ An. sinensis ʠʟ ʦʜʥʦʠʤʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʘ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʘʬʨʠʢʘʥʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʙʳʣʠ ʚʳʙʨʘʥʳ ʠʟ-ʟʘ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ. ʏʪʦʙʳ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʧʨʝʜʢʦʚʦʛʦ ʧʦʨʷʜʢʘ ʦʨʪʦʣʦʛʦʚ ʛʝʥʦʚ ʥʘ ʍ-ʭʨʦʤʦʩʦʤʝ ʧʦʜʛʨʫʧʧʳ Maculipennis, ʙʳʣ 

ʩʨʘʚʥʝʥ ʧʦʨʷʜʦʢ ʛʝʥʦʚ ʚ BR ʫ ʚʠʜʦʚ ʚʥʫʪʨʠ ʛʨʫʧʧʳ (An. atroparvus ʠ An. messeae) 

ʩ ʧʦʨʷʜʢʦʤ ʛʝʥʦʚ ʫ ʚʠʜʦʚ, ʥʝ ʚʭʦʜʷʱʠʭ ʚ ʧʦʜʛʨʫʧʧʫ Maculipennis. ɽʩʣʠ ʧʦʨʷʜʦʢ 

ʛʝʥʦʚ ʚ BR ʙʳʣ ʪʘʢʠʤ ʞʝ, ʢʘʢ ʠ ʚʥʝ ʛʨʫʧʧʳ, ʪʦ ʵʪʦʪ ʧʦʨʷʜʦʢ ʛʝʥʦʚ ʩʯʠʪʘʣʩʷ 

ʧʨʝʜʢʦʚʳʤ. ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʧʦʨʷʜʢʘ ʛʝʥʦʚ ʚ 

ʘʥʘʣʠʟʝ, ʷʚʣʷʣʠʩʴ ʵʚʦʣʶʮʠʦʥʥʘʷ ʫʜʘʣʸʥʥʦʩʪʴ ʦʪ ʧʦʜʛʨʫʧʧʳ Maculipennis ʠ 

ʢʘʯʝʩʪʚʦ ʩʙʦʨʦʢ ʛʝʥʦʤʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʨʷʜʢʘ ʦʨʪʦʣʦʛʠʯʥʳʭ ʛʝʥʦʚ ʚʦ ʚʩʝʭ ʯʝʪʳʨʸʭ ʪʦʯʢʘʭ 

ʨʘʟʨʳʚʦʚ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠʥʚʝʨʩʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʩʭʝʤʳ ʥʘ ʨʠʩʫʥʢʝ 19. ʅʘ 

ʦʩʥʦʚʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʜʝʨʝʚʘ, ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʚ 

ʧʨʠʣʦʞʝʥʠʷʭ ɻ.1ïɻ.4, ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʧʦʜʛʨʫʧʧʳ Maculipennis, 

ʙʳʣ ʚʳʧʦʣʥʝʥ ʧʦʜʩʯʸʪ ʩʣʫʯʘʝʚ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭ ʞʝ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ, 

ʯʪʦ ʠ ʫ An. atroparvus. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʦʡ ʩʭʝʤʝ, ʪʦʯʢʘ ʨʘʟʨʳʚʘ BRIV ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʦʡ (ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʛʦʨʷʯʝʡè) ʚ ʵʚʦʣʶʮʠʠ Anopheles ʠ 

ʨʘʟʨʳʚ ʚ ʥʝʡ ʚʳʷʚʣʝʥ ʫ 12 ʠʟ 18 ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʫ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʥʝʰʥʝʡ ʛʨʫʧʧʳ. ʇʨʠ ʵʪʦʤ ʘʥʮʝʩʪʨʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʩʣʝʜʫʝʪ 
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ʩʯʠʪʘʪʴ ʨʘʟʜʝʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʨʪʦʣʦʛʦʚ, ʬʣʘʥʢʠʨʫʶʱʠʭ ʜʘʥʥʫʶ ʪʦʯʢʫ 

ʨʘʟʨʳʚʘ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʪʘʢʦʝ ʩʦʩʪʦʷʥʠʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʠʜʦʚ ʚʥʝʰʥʝʡ ʛʨʫʧʧʳ.  

 

ʈʠʩʫʥʦʢ 19 ï ʈʘʟʨʳʚʳ ʚ BR ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʍ-ʭʨʦʤʦʩʦʤʳ An. messeae s.l. ʫ 

ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Anopheles. BRI, BRII, BRIII  ʠ BRIV ï ʨʘʡʦʥʳ, ʩʦʜʝʨʞʘʱʠʝ ʪʦʯʢʠ 

ʨʘʟʨʳʚʦʚ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠʥʚʝʨʩʠʡ ʫ An. messeae s.l.. ɿʝʣʝʥʳʤ ʮʚʝʪʦʤ ʦʙʦʟʥʘʯʝʥʦ ʥʘʣʠʯʠʝ 

ʨʘʟʨʳʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ BR, ʙʝʣʳʤ ʮʚʝʪʦʤ ï ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʨʳʚʦʚ, ? ï ʦʪʩʫʪʩʪʚʠʝ ʜʘʥʥʳʭ. 

ɼʘʥʥʳʝ ʦ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʷʭ ʟʘʠʤʩʪʚʦʚʘʥʳ ʠʟ Harbach R. E., 2013 

 

ʉ ʧʦʤʦʱʴʶ FISH ʥʝ ʫʜʘʣʦʩʴ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʣʦʢʘʣʠʟʘʮʠʶ ʛʝʥʦʚ, 

ʬʣʘʥʢʠʨʫʶʱʠʭ ʪʦʯʢʫ ʨʘʟʨʳʚʦʚ BRIV ʫ ʚʠʜʦʚ An. maculipennis, An. sacharovi ʠ 

An. beklemishevi, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ ʦʨʪʦʣʦʛʦʚ ʚ ʵʪʦʤ 

ʨʝʛʠʦʥʝ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʭʝʤʦʡ, ʧʨʠʚʝʜʸʥʥʦʡ ʚ ʧʨʠʣʦʞʝʥʠʠ ɻ.2. ʊʝʤ ʥʝ ʤʝʥʝʝ 
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ʜʣʷ An. beklemishevi ʙʳʣʘ ʧʨʦʚʝʜʝʥʦ ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʬʣʘʥʢʠʨʫʶʱʠʭ ʛʝʥʦʚ ʥʘ ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʫʶ ʥʦʚʫ  ʁ ʛʝʥʦʤʥʫ  ʁ ʩʙʦʨʢʫ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʫ  ʁʢʨʫʧʥʳʤʠ ʢʦʥʪʠʛʘʤʠ (ʂʠʨʠʣʝʥʢʦ ʂ. ʄ., ʥʝʦʧʫʙʣ.). ɺʳʨʘʚʥʠʚʘʥʠʝ 

ʬʣʘʥʢʠʨʫʶʱʠʭ ʛʝʥʦʚ BRIV ʥʘ ʵʪʫ ʩʙʦʨʢʫ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʛʝʥʳ AATE004183 ʠ 

AATE009858 ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʜʥʦʤ ʢʦʥʪʠʛʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʧʨʠʤʝʨʥʦ 6,2 ʂʙ, ʯʪʦ 

ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʵʪʠʤʠ ʛʝʥʘʤʠ ʫ An. atroparvus 

(ʦʢʦʣʦ 11,5 ʂʙ). 

ɸʥʘʣʠʟ ʧʦʨʷʜʢʘ ʛʝʥʦʚ ʚ ʨʘʡʦʥʝ ʪʦʯʢʠ ʨʘʟʨʳʚʦʚ BRIII ʚʳʷʚʠʣ ʥʘʠʙʦʣʴʰʫʶ 

ʵʚʦʣʶʮʠʦʥʥʫʶ ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʴ ʩʨʝʜʠ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ 

(ʧʨʠʣʦʞʝʥʠʝ ɻ.4). ɺ ʢʘʯʝʩʪʚʝ ʬʣʘʥʢʠʨʫʶʱʠʭ ʛʝʥʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ AATE000407 ʠ 

AATE002183, ʦʜʥʘʢʦ ʤʝʞʜʫ ʥʠʤʠ, ʩʦʛʣʘʩʥʦ ʛʝʥʦʤʥʦʤʫ ʙʨʘʫʟʝʨʫ, ʨʘʩʧʦʣʦʞʝʥʳ 

ʝʱʸ ʜʚʘ ʛʝʥʘ (AATE001433 ʠ AATE020008), ʢʦʪʦʨʳʝ ʥʝ ʫʜʘʣʦʩʴ ʢʘʨʪʠʨʦʚʘʪʴ ʥʘ 

ʭʨʦʤʦʩʦʤʘʭ ʚʠʜʦʚ ʧʦʜʛʨʫʧʧʳ Maculipennis ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ FISH. ɺ ʵʚʦʣʶʮʠʠ 

ʨʦʜʘ Anopheles ʜʘʥʥʘʷ ʪʦʯʢʘ ʨʘʟʨʳʚʦʚ ʚʧʝʨʚʳʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʫ An. messeae ʠ 

ʧʦʟʜʥʝʝ ʚʦʟʥʠʢʣʘ ʣʠʰʴ ʫ ʨʦʜʩʪʚʝʥʥʦʛʦ ʚʠʜʘ An. daciae. 

ʊʦʯʢʠ ʨʘʟʨʳʚʦʚ BRI ʠ BRII ʦʢʘʟʘʣʠʩʴ ʤʝʥʝʝ ʘʢʪʠʚʥʦ ʚʦʚʣʝʯʝʥʳ ʚ 

ʵʚʦʣʶʮʠʦʥʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ. ɼʣʷ ʚʠʜʦʚ ʧʦʜʛʨʫʧʧʳ Maculipennis ʨʘʟʜʝʣʴʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʬʣʘʥʢʠʨʫʶʱʠʭ ʛʝʥʦʚ ʚ ʪʦʯʢʝ BRII, ʢʘʢ ʠ ʚ BRIV, ʥʝ ʷʚʣʷʝʪʩʷ 

ʘʥʮʝʩʪʨʘʣʴʥʳʤ, ʦʜʥʘʢʦ ʫ An. messeae ʠ An. daciae ʦʪʤʝʯʘʝʪʩʷ ʚʦʟʚʨʘʪ ʢ ʵʪʦʤʫ 

ʵʚʦʣʶʮʠʦʥʥʦ ʠʩʭʦʜʥʦʤʫ ʧʦʣʦʞʝʥʠʶ. ɼʣʷ ʚʠʜʦʚ An. sinensis ʠ An. marshalli 

ʧʦʨʷʜʦʢ ʦʨʪʦʣʦʛʠʯʥʳʭ ʛʝʥʦʚ ʫʩʪʘʥʦʚʠʪʴ ʥʝ ʫʜʘʣʦʩʴ ʠʟ-ʟʘ ʤʘʣʦʡ ʜʣʠʥʳ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʢʦʥʪʠʛʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʨʪʦʣʦʛʠʯʥʳʭ ʛʝʥʦʚ, ʬʣʘʥʢʠʨʫʶʱʠʭ 

ʨʘʟʨʳʚ BRII, ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚ ʘʫʪʦʩʦʤʘʭ ʫ ʜʨʫʛʠʭ ʚʠʜʦʚ, ʦʜʥʘʢʦ ʧʨʠʣʝʛʘʶʱʠʝ ʢ 

ʥʠʤ ʛʝʥʥʳʝ ʦʢʨʫʞʝʥʠʷ ʩʦʭʨʘʥʷʣʠ ʩʚʦʸ ʧʦʣʦʞʝʥʠʝ ʥʘ ʍ-ʭʨʦʤʦʩʦʤʝ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʚ ʧʨʠʣʦʞʝʥʠʠ ɻ.1 ʠ ɻ.3. ɼʣʷ ʪʦʯʢʠ ʨʘʟʨʳʚʦʚ BRI 

ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʵʚʦʣʶʮʠʦʥʥʦ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʙʝʟ 

ʚʦʚʣʝʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʘʨʢʝʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʚʠʜʳ ʚʥʝʰʥʝʡ ʛʨʫʧʧʳ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʢʘʢ ʚʘʨʠʘʥʪ, ʘʥʘʣʦʛʠʯʥʳʡ An. atroparvus, ʪʘʢ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ 

ʝʤʫ. ɼʣʷ ʚʠʜʘ An. sinensis ʧʦʨʷʜʦʢ ʛʝʥʦʚ ʪʘʢʞʝ ʥʝ ʫʜʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦ ʫʩʪʘʥʦʚʠʪʴ.  
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3.6 ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʢʨʝʩʪʥʦʩʪʝʡ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠʥʚʝʨʩʠʡ 

ʊʘʢ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʝʥʦʤʘ An. messeae ʧʦʢʘ ʥʝʜʦʩʪʫʧʥʘ, ʙʳʣ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʛʝʥʦʤʥʳʡ ʩʦʩʪʘʚ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ BR, ʠʩʧʦʣʴʟʫʷ ʨʝʬʝʨʝʥʩʥʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʝʥʦʤʘ Aatrɽ3 An. atroparvus. ʕʪʠ ʦʢʨʝʩʪʥʦʩʪʠ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʛʝʥʦʤʥʳʝ ʦʙʣʘʩʪʠ ʨʘʟʤʝʨʦʤ 50 ʂʙ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʦ ʠ ʧʦʩʣʝ ʢʘʞʜʦʛʦ BR. ʂʘʞʜʘʷ ʛʝʥʦʤʥʘʷ ʦʙʣʘʩʪʴ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ 

ʥʘ ʦʜʠʥʘʢʦʚʳʝ ʠʥʪʝʨʚʘʣʳ, ʨʘʚʥʳʝ ʜʣʠʥʝ ʢʘʞʜʦʛʦ BR ʚ ʦʪʜʝʣʴʥʦʩʪʠ (ʪ.ʥ. ʙʠʥ/bin).  

ɸʥʘʣʠʟ ʜʘʥʥʦʡ ʭʨʦʤʦʩʦʤʥʦʡ ʩʙʦʨʢʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʨʝʪʨʦ-

ʪʨʘʥʩʧʦʟʦʥʦʚ (ʄɻʕ I ʢʣʘʩʩʘ) ʚ ʍ-ʭʨʦʤʦʩʦʤʝ An. atroparvus ʦʢʘʟʘʣʘʩ ɹ ʥʠʞʝ 

ʧʨʠʤʝʨʥʦ ʚ ʯʝʪʳʨʝ ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɼʅʂ-ʪʨʘʥʩʧʦʟʦʥʘʤʠ (ʄɻʕ II ʢʣʘʩʩʘ). ʊʘʢ, 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʨʝʪʨʦʵʣʝʤʝʥʪ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʣʠʰʴ ʚ ʙʣʠʟʠ BRI, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 

ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʨʘʟʨʳʚʦʚ ʦʥʠ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʣʦʪʥʦʩʪʴ 

ɼʅʂ-ʪʨʘʥʩʧʦʟʦʥʦʚ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʚ BRII, BRIII ʠ BRIV ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʴʶ ʜʣʷ ʍ-ʭʨʦʤʦʩʦʤʳ. ʇʨʠʤʝʯʘʪʝʣʴʥʳʤ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʜʣʷ BRI ʥʝ 

ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʠ ʦʜʥʦʛʦ ɼʅʂ-ʪʨʘʥʩʧʦʟʦʥʘ (ʨʠʩʫʥʦʢ 20). 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʥʘʢʦʧʣʝʥʠʷ ɼʅʂ-ʪʨʘʥʩʧʦʟʦʥʦʚ ʚ ʵʪʠʭ ʫʯʘʩʪʢʘʭ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʘʨʴʠʨʫʝʪ. ɺ ʪʦʯʢʝ BRI ʧʣʦʪʥʦʩʪʴ ɼʅʂ-ʪʨʘʥʩʧʦʟʦʥʦʚ ʩʦʩʪʘʚʣʷʣʘ 0 

ʵʣʝʤʝʥʪʦʚ/ʙʠʥ, ʘ ʚ ʝ yʦʢʨʝʩʪʥʦʩʪʷʭ ʪʘʢʞʝ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʤʦʛʦ ʥʘʢʦʧʣʝʥʠʷ. 

ʅʘʧʨʦʪʠʚ, ʚ ʪʦʯʢʝ BRII ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʨʘʞʝʥʥʳʡ ʧʠʢ ʥʘʢʦʧʣʝʥʠʷ ɼʅʂ-

ʪʨʘʥʩʧʦʟʦʥʦʚ ï 11 ʵʣʝʤʝʥʪʦʚ/ʙʠʥ (p = 2,7Ĭ10-7), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ 

ʨʘʟʨʳʚʘ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʫʤʝʨʝʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ ʫʨʦʚʥʝ 

ʩʨʝʜʥʝʛʦ. ɺ ʪʦʯʢʝ BRIII ʧʣʦʪʥʦʩʪʴ ʜʦʩʪʠʛʘʣʘ ʪʘʢ ʞʝ 11 ʵʣʝʤʝʥʪʦʚ/ʙʠʥ  

(p = 2,3Ĭ10-5), ʘ ʦʢʨʝʩʪʥʦʩʪʠ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ɼʅʂ-

ʪʨʘʥʩʧʦʟʦʥʦʚ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ʜʚʘ ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ. 

BRIV ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʝʡ ʧʦ 

ʭʨʦʤʦʩʦʤʝ (ʥʦ ʧʨʠ ʵʪʦʤ ʥʠʞʝ, ʯʝʤ ʜʣʷ BRII ʠ BRIII ) ï 7 ʵʣʝʤʝʥʪʦʚ/ʙʠʥ  

(p = 5,2Ĭ10-3); ʧʣʦʪʥʦʩʪʴ ʤʦʙʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʙʳʣʘ ʥʠʞʝ ʠ 

ʨʘʩʧʨʝʜʝʣʷʣʘʩʴ ʨʘʚʥʦʤʝʨʥʦ.  
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ʈʠʩʫʥʦʢ 20 ï ʇʣʦʪʥʦʩʪʴ ɼʅʂ-ʪʨʘʥʩʧʦʟʦʥʦʚ (ʂʣʘʩʩ II) ʚ ʪʦʯʢʘʭ ʨʘʟʨʳʚʦʚ ʠʥʚʝʨʩʠʡ ʠ ʠʭ 

ʦʢʨʝʩʪʥʦʩʪʝʡ ʚ ʍ-ʭʨʦʤʦʩʦʤʝ An. atroparvus. ʇʦ ʦʩʠ ʍ ʦʪʤʝʯʝʥʳ ʛʝʥʦʤʥʳʝ ʢʦʦʨʜʠʥʘʪʳ, ʧʦ ʦʩʠ 

Y ʯʠʩʣʦ ʪʨʘʥʩʧʦʟʦʥʦʚ ʚ ʢʘʞʜʦʤ ʫʯʘʩʪʢʝ ʜʣʠʥʦʡ ʧʦ 10 ʂʙ. ʉʚʝʪʣʦ ʨʦʟʦʚʳʝ ʩʪʦʣʙʮʳ ʧʦʢʘʟʳʚʘʶʪ 

ʧʦʣʦʞʝʥʠʝ BR ʚʥʫʪʨʠ ʛʝʥʦʤʥʳʭ ʦʢʨʝʩʪʥʦʩʪʝʡ. ʂʨʘʩʥʳʝ ʠ ʩʠʥʠʝ ʩʪʦʣʙʮʳ ʧʦʢʘʟʳʚʘʶʪ 

ʧʣʦʪʥʦʩʪʴ ʄɻʕ ʚ BR ʠ ʛʝʥʦʤʥʳʭ ʦʢʨʝʩʪʥʦʩʪʷʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɻʝʥʦʤʥʳʝ ʦʢʨʝʩʪʥʦʩʪʠ 

ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʛʝʥʦʤʥʳʝ ʦʪʨʝʟʢʠ ʜʣʠʥʦʡ 50 ʂʙ ʜʦ ʠ ʧʦʩʣʝ ʢʘʞʜʦʛʦ BR. ɚ ʦʟʥʘʯʘʝʪ ʩʨʝʜʥʶʶ 

ʧʣʦʪʥʦʩʪʴ ɼʅʂ-ʪʨʘʥʩʧʦʟʦʥʦʚ ʧʦ ʚʩʝʡ ʭʨʦʤʦʩʦʤʝ ʩ ʨʘʟʤʝʨʦʤ ʠʥʪʝʨʚʘʣʘ ʨʘʚʥʳʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʨʘʟʤʝʨʫ BR 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ ʄɻʕ ʚ ʨʘʟʥʳʭ BRs ʧʦʟʚʦʣʠʣ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ (ʪʘʙʣʠʮʘ 7). ɺ ʯʘʩʪʥʦʩʪʠ, BRI ʥʝ 

ʩʦʜʝʨʞʘʣ ʤʦʙʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʦʜʥʘʢʦ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʧʨʦʩʪʳʭ ʧʦʚʪʦʨʦʚ: ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʮʠʠ ʤʦʥʦ-, ʜʠ- ʠ ʪʝʪʨʘʥʫʢʣʝʦʪʠʜʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ (ʥʘʧʨʠʤʝʨ, (CAG) , (AC) , (TATTTA)  ʠ ʜʨ.), ʩ ʦʙʱʝʡ ʜʦʣʝʡ 

ʧʦʢʨʳʪʠʷ ʧʦʚʪʦʨʦʚ ʚ BR, ʩʦʩʪʘʚʣʷʶʱʝʡ 7,4%. BRII, ʥʘʧʨʦʪʠʚ, ʩʦʜʝʨʞʘʣ 

ʧʦʚʳʰʝʥʥʦʝ ʤʦʙʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʢʣʶʯʘʷ CACTA-TIR (DNA/DTC),  

hAT-DNA/DTA, PIF-Harbinger (MITE/DTH), Helitron ʠ ʥʝʠʟʚʝʩʪʥʳʝ ʵʣʝʤʝʥʪʳ, ʧʨʠ 

ʵʪʦʤ ʧʨʦʩʪʳʝ ʧʦʚʪʦʨʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʥʦʪʦʥʥʦ ((TTC) ), ʘ 

ʦʙʱʝʝ ʧʦʢʨʳʪʠʝ ʧʦʚʪʦʨʘʤʠ ʜʦʩʪʠʛʘʣʦ 18,6%. ɼʣʷ BRIII ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ 
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ʥʘʩʳʱʝʥʥʦʩʪʴ ʢʘʢ ʧʨʦʩʪʳʤʠ ʧʦʚʪʦʨʘʤʠ (ʥʘʧʨʠʤʝʨ, (CGATGC) , (TGC) ), ʪʘʢ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʄɻʕ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʧʨʝʦʙʣʘʜʘʣʠ CACTA-TIR, PIF-

Harbinger ʠ Helitron, ʘ ʩʦʚʦʢʫʧʥʦʝ ʧʦʢʨʳʪʠʝ ʩʦʩʪʘʚʠʣʦ ʯʫʪʴ ʤʝʥʴʰʝ, ʯʝʤ ʚ 

ʧʨʝʜʳʜʫʱʝʤ ʨʝʛʠʦʥʝ ʨʘʟʨʳʚʘ. BRIV ʦʢʘʟʘʣʩʷ ʥʘʠʤʝʥʝʝ ʛʦʤʦʛʝʥʥʳʤ ʧʦ ʩʦʩʪʘʚʫ: 

ʟʜʝʩʴ ʙʳʣʠ ʥʘʡʜʝʥʳ CACTA-TIR, Mutator-TIR, ʘ ʪʘʢʞʝ 6 ʥʝʠʟʚʝʩʪʥʳʭ ʄɻʕ ʠ ʦʜʠʥ 

ʧʨʦʩʪʦʡ ʧʦʚʪʦʨ ((C) ), ʩ ʦʙʱʠʤ ʧʦʢʨʳʪʠʝʤ, ʩʦʩʪʘʚʣʷʶʱʠʤ 23,9% ð ʩʘʤʳʤ 

ʚʳʩʦʢʠʤ ʩʨʝʜʠ ʚʩʝʭ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʝʛʠʦʥʦʚ ʨʘʟʨʳʚʦʚ. ɻʨʘʬʠʢʠ, 

ʠʣʣʶʩʪʨʠʨʫʶʱʠʝ ʧʣʦʪʥʦʩʪʴ ʛʝʥʦʚ ʚʦ ʚʩʝʭ BRs ʠ ʠʭ ʦʢʨʝʩʪʥʦʩʪʷʭ, ʘ ʪʘʢʞʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʩʪʳʭ ʧʦʚʪʦʨʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ ɺ. 

ʊʘʙʣʠʮʘ 7 ï ʉʦʜʝʨʞʘʥʠʝ ʧʦʚʪʦʨʷʶʱʝʡʩʷ ɼʅʂ ʠ ʧʦʢʨʳʪʠʝ ʚ ʨʝʛʠʦʥʘʭ ʪʦʯʝʢ 

ʨʘʟʨʳʚʦʚ ʠʥʚʝʨʩʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʥʥʦʪʘʮʠʝʡ RepeatMasker 

BR ʇʨʦʩʪʳʝ ʧʦʚʪʦʨʳ 
ʄʦʙʠʣʴʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʵʣʝʤʝʥʪʳ 

ʆʙʱʝʝ ʧʦʢʨʳʪʠʝ 

ʧʦʚʪʦʨʘʤʠ ʚ BR 

I  

(CAG)8, (CAG)10, (AC)25, (GA)11, 

(CTC)9, (TTC)13, (CCAGC)5, 

(TATTTA)8, A-rich93, A-rich39, 
A-rich42, A-rich36 

ʥʝʪ 
7,4% 

 

II  (TTC)12 

CACTA TIR transposon 

DNA/DTC (1); DNA hAT 

DNA/DTA (1); DNA PIF 

Harbinger MITE/DTH (8); 

Helitron (1); ʅʝʠʟʚʝʩʪʥʦ (1) 

18,6% 

 

III  

(CGATGC)9, (GCCACC)7, 

(TGC)30, (TAT)9, (CT)14, 

(GGATT)6, (C)27 

CACTA TIR transposon 

DNA/DTC (3); DNA PIF 

Harbinger MITE/DTH (2); hAT 

TIR transposon DNA; MITE/DTA 

(2); hAT TIR transposon; 

DNA/DTA (1), DNA/DTT 

(1);Helitron (2) 

14,4% 

 

IV  (C)24 

CACTA TIR transposon 

DNA/DTC (2), 

Mutator TIR transposon (1); 

ʥʝʠʟʚʝʩʪʥʦ (4); ʥʝʠʟʚʝʩʪʥʦ (2) 

23,9% 

 

ʇʨʠʤʝʯʘʥʠʝ ï ʯʠʩʣʦ ʤʦʙʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʢʘʟʘʥʦ ʚ ʩʢʦʙʢʘʭ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʥʘʠʤʝʥʦʚʘʥʠʷ 
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3.7 ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʝʥʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʥʥʦʡ 

ʦʥʪʦʣʦʛʠʠ 

ʇʦʩʢʦʣʴʢʫ ʉɹ2 ʠ ʉɹ4 (ʩʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 12) ʠʟʤʝʥʠʣʠ ʩʚʦʸ ʧʦʣʦʞʝʥʠʝ ʠ 

ʦʨʠʝʥʪʘʮʠʶ ʤʝʞʜʫ ʍ-ʭʨʦʤʦʩʦʤʘʤʠ An. atroparvus ʠ An. messeae ʙʳʣʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʩʫʤʤʘʨʥʦʝ ʦʙʦʛʘʱʝʥʠʝ ʛʝʥʦʚ ʪʝʨʤʠʥʘʤʠ ʛʝʥʥʦʡ ʦʥʪʦʣʦʛʠʠ 

(GO) ʚ ʉɹ2 ʠ ʉɹ4, ʯʪʦʙʳ ʧʦʥʷʪʴ ʚʦʟʤʦʞʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ 

ʧʝʨʝʩʪʨʦʝʢ. ʈʝʟʫʣʴʪʘʪʳ ʚʳʷʚʣʝʥʥʳʭ ʪʝʨʤʠʥʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʠʭ 

ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʦʛʘʱʝʥʠʷ (Fold Enrichment, FE) ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 21 ʠ ʚ 

ʧʨʠʣʦʞʝʥʠʠ ɼ. ɿʥʘʯʠʤʦʝ p-value ʧʦ ʪʦʯʥʦʤʫ ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ (p <0,05) ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʜʣʷ 58 ʠʟ 345 ʪʝʨʤʠʥʦʚ. ɿʥʘʯʠʤʦʝ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʝ p-value 

(BenjaminiïHochberg FDR <0,05) ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʜʣʷ 13 ʠʟ ʵʪʠʭ 58 GO-ʪʝʨʤʠʥʦʚ, 

ʚʢʣʶʯʘʷ çʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ ʛʫʤʦʨʘʣʴʥʳʡ ʦʪʚʝʪè, çʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʡ 

ʛʫʤʦʨʘʣʴʥʳʡ ʦʪʚʝʪè, çʛʫʤʦʨʘʣʴʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪè, çʠʤʤʫʥʥʳʡ ʦʪʚʝʪè, 

çʧʨʦʮʝʩʩ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳè, çʟʘʱʠʪʥʘʷ ʨʝʘʢʮʠʷ ʥʘ ʜʨʫʛʦʡ ʦʨʛʘʥʠʟʤè, çʦʪʚʝʪ ʥʘ 

ʜʨʫʛʦʡ ʦʨʛʘʥʠʟʤè, çʦʪʚʝʪ ʥʘ ʚʥʝʰʥʠʡ ʙʠʦʪʠʯʝʩʢʠʡ ʨʘʟʜʨʘʞʠʪʝʣʴè, 

çʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʤʝʞʚʠʜʦʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʝʞʜʫ 

ʦʨʛʘʥʠʟʤʘʤʠè, çʦʪʚʝʪ ʥʘ ʙʠʦʪʠʯʝʩʢʠʡ ʩʪʠʤʫʣè, ʟʘʱʠʪʥʘʷ ʨʝʘʢʮʠʷè, çʟʘʱʠʪʥʘʷ 

ʨʝʘʢʮʠʷ ʥʘ ʙʘʢʪʝʨʠʶè, ʠ çʨʝʘʢʮʠʷ ʥʘ ʙʘʢʪʝʨʠʶè. ʆʜʥʘʢʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʝ 

ʟʥʘʯʝʥʠʝ p-value ʧʦ ɹʦʥʬʝʨʨʦʥʠ ʜʣʷ ʚʩʝʭ 58 GO-ʪʝʨʤʠʥʦʚ ʙʳʣʦ ʥʝʟʥʘʯʠʤʳʤ 

(p.adj> 0,05). ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʧʨʦʷʚʣʷʪʴ ʦʩʪʦʨʦʞʥʦʩʪʴ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʵʪʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʭʦʪʷ ʦʥʠ ʚʩʝ ʞʝ ʤʦʛʫʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ, 

ʫʯʠʪʳʚʘʷ, ʯʪʦ ʦʙʦʛʘʱʝʥʠʝ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʳʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʧʨʘʚʜʦʧʦʜʦʙʥʳʤ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʦʛʘʱʝʥʠʷ ʠ ʦʪʥʦʰʝʥʠʝ ʰʘʥʩʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʶʪ, 

ʥʘʩʢʦʣʴʢʦ ʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʧʦʷʚʣʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ GO-ʪʝʨʤʠʥʘ ʚ ʩʧʠʩʢʝ ʛʝʥʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤ, ʯʪʦ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʦʞʠʜʘʪʴ ʩʣʫʯʘʡʥʦ. ɼʣʷ GO-ʪʝʨʤʠʥʦʚ 

çʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ ʛʫʤʦʨʘʣʴʥʳʡ ʦʪʚʝʪè ʠ çʛʫʤʦʨʘʣʴʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪè ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ ʙʦʣʴʰʦʝ ʢʨʘʪʥʦʝ ʦʙʦʛʘʱʝʥʠʝ (FE >50) ʠ ʦʪʥʦʰʝʥʠʝ ʰʘʥʩʦʚ (>151), ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʠʣʴʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʩʧʠʩʢʦʤ ʛʝʥʦʚ ʠ GO-ʪʝʨʤʠʥʦʤ. ɸʥʘʣʦʛʠʯʥʳʤ 

ʦʙʨʘʟʦʤ, ʙʦʣʴʰʦʝ ʢʨʘʪʥʦʝ ʦʙʦʛʘʱʝʥʠʝ (FE >75) ʠ ʦʪʥʦʰʝʥʠʝ ʰʘʥʩʦʚ 

(çʙʝʩʢʦʥʝʯʥʦʩʪʴè) ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʜʣʷ GO-ʪʝʨʤʠʥʦʚ çʨʝʛʫʣʷʮʠʷ ʪʨʘʥʩʧʦʨʪʘ 
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ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʚè, çʨʝʛʫʣʷʮʠʷ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠè, çʤʫʞʩʢʦʝ 

ʙʨʘʯʥʦʝ ʧʦʚʝʜʝʥʠʝè ʠ çʙʨʘʯʥʦʝ ʧʦʚʝʜʝʥʠʝè, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʠʣʴʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ 

ʵʪʠʤʠ ʛʝʥʘʤʠ ʠ GO-ʪʝʨʤʠʥʘʤʠ. 

 

ʈʠʩʫʥʦʢ 21 ï ʆʙʦʛʘʱʝʥʠʝ GO-ʪʝʨʤʠʥʘʤʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʜʣʷ ʛʝʥʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʉɹ2 ʠ ʉɹ5-ʉɹ6 ʍ-ʭʨʦʤʦʩʦʤʳ An. atroparvus. ʅʘ ʨʠʩʫʥʢʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʪʝʨʤʠʥʳ ʩ FE >50 

ʊʘʢ ʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʛʝʥʳ ʚ ʦʙʦʠʭ ʉɹ ʙʳʣʠ ʦʙʦʛʘʱʝʥʳ ʠʜʝʥʪʠʯʥʳʤʠ 

GO-ʪʝʨʤʠʥʘʤʠ, ʯʪʦ ʝʱʸ ʨʘʟ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʛʝʥʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʠʥʚʝʨʩʠʷʭ. ʅʘʧʨʠʤʝʨ, ʛʝʥʳ AATE021908 (ʉɹ2) ʠ AATE021906 

(ʉɹ4) ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ GO-ʪʝʨʤʠʥʘʤʠ çʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ ʛʫʤʦʨʘʣʴʥʳʡ ʦʪʚʝʪè, 

çʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʡ ʛʫʤʦʨʘʣʴʥʳʡ ʦʪʚʝʪè ʠ çʛʫʤʦʨʘʣʴʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪè. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ GO-ʪʝʨʤʠʥʦʚ ʚ ʩʣʦʚʘʨʝ çʤʦʣʝʢʫʣʷʨʥʳʭ ʬʫʥʢʮʠʡè 

ʧʦʢʘʟʘʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ ɼ.2. ʀʟ 189 ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ GO-ʪʝʨʤʠʥʦʚ 29 ʠʟ ʥʠʭ 

ʠʤʝʣʠ ʟʥʘʯʠʤʳʝ p-value ʧʦ ʪʦʯʥʦʤʫ ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ (p <0,05). ʆʜʥʘʢʦ 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʥʝ ʙʳʣʠ ʟʥʘʯʠʤʳʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʦʪ ʘʥʘʣʠʟ 

ʧʨʝʜʦʩʪʘʚʠʣ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʦʟʤʦʞʥʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʬʫʥʢʮʠʷʭ ʛʝʥʦʚ, ʢʦʪʦʨʳʝ 

ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʩʨʝʜʠ ʪʝʭ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʦʙʦʛʘʱʸʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʘʧʨʠʤʝʨ, AATE019391 (ʉɹ4), ʫʯʘʩʪʚʫʶʱʠʡ ʚ 
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çʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝè ʠ çʟʘʱʠʪʥʦʤ ʦʪʚʝʪʝè, ʠʤʝʝʪ ʤʦʣʝʢʫʣʷʨʥʫʶ ʬʫʥʢʮʠʶ 

çʩʚʷʟʳʚʘʥʠʝ ʧʝʧʪʠʜʦʛʣʠʢʘʥʘè. ʂʨʦʤʝ ʪʦʛʦ, ʛʝʥʳ AATE017047 (ʉɹ2) ʠ 

AATE021788 (ʉɹ2), ʫʯʘʩʪʚʫʶʱʠʝ ʚ çʩʠʛʥʘʣʴʥʦʤ ʧʫʪʠ ʠʦʥʦʪʨʦʧʥʦʛʦ ʛʣʫʪʘʤʘʪʥʦʛʦ 

ʨʝʮʝʧʪʦʨʘè, ʠʤʝʶʪ ʤʦʣʝʢʫʣʷʨʥʫʶ ʬʫʥʢʮʠʶ çʘʢʪʠʚʥʦʩʪʴ ʠʦʥʦʪʨʦʧʥʦʛʦ 

ʛʣʫʪʘʤʘʪʥʦʛʦ ʨʝʮʝʧʪʦʨʘè. 

ʀʟ 73 ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ GO-ʪʝʨʤʠʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʣʦʚʘʨʸʤ 

çʢʣʝʪʦʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚè, 19 GO-ʪʝʨʤʠʥʦʚ ʠʤʝʣʠ ʟʥʘʯʠʤʳʝ p-value ʧʦ ʪʦʯʥʦʤʫ 

ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ (p <0,05) (ʧʨʠʣʦʞʝʥʠʝ ɼ.3). ʂʘʢ ʠ ʦʞʠʜʘʣʦʩʴ, ʛʝʥ AATE011784 

(ʉɹ2), ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʧʝʨʝʜʘʯʝ ʩʠʛʥʘʣʦʚ TOR, ʠʤʝʣ ʢʣʝʪʦʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

çʢʦʤʧʣʝʢʩ TORC1è ʠ çʢʦʤʧʣʝʢʩ TORC2è. ɻʝʥ AATE005672 (ʉɹ2), ʫʯʘʩʪʚʫʶʱʠʡ ʚ 

çʧʦʟʠʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʧʨʦʮʝʩʩʘ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘè, ʠʤʝʣ ʢʣʝʪʦʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

çʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʳʡ ʧʦʣʠʤʝʨ/ʚʦʣʦʢʥʦè ʠ çʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʳʡ ʢʦʤʧʣʝʢʩè. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 15 ʚʠʜʥʦ, ʯʪʦ ʉɹ2 ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʢʘʞʜʦʡ 

ʠʟ ʧʦʣʠʤʦʨʬʥʦʡ ʠʥʚʝʨʩʠʡ, ʘ ʉɹ5 (ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʉɹ4 ʥʘ ʨʠʩʫʥʢʝ 12) 

ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʠʟʥʘʯʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʨʠ ʠʥʚʝʨʩʠʠ X2, ʥʦ ʥʝ X0. ɹʳʣʦ ʚʘʞʥʦ 

ʦʮʝʥʠʪʴ ʪʘʢʞʝ ʦʙʦʛʘʱʝʥʠʝ GO-ʪʝʨʤʠʥʘʤʠ ʚ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʫʯʘʩʪʢʦʚ ʛʝʥʦʤʘ ʠ 

ʧʦʥʷʪʴ, ʢʘʢʫʶ ʨʦʣʴ ʦʥʠ ʤʦʛʣʠ ʩʳʛʨʘʪʴ ʚ ʵʚʦʣʶʮʠʠ ʢʦʤʘʨʦʚ. 

ɸʥʘʣʠʟ ʦʙʦʛʘʱʝʥʠʷ ʪʝʨʤʠʥʘʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ GO ʜʣʷ ʉɹ2 ʧʦʢʘʟʘʣ 

ʦʙʦʛʘʱʝʥʠʝ ʜʣʷ 75 ʪʝʨʤʠʥʦʚ (ʧʨʠʣʦʞʝʥʠʝ ɼ.1), 18 ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʥʘʠʙʦʣʴʰʝʝ 

ʟʥʘʯʝʥʠʝ (>140) ʠ ʧʦʜʜʝʨʞʢʫ ʧʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʤʫ ʟʥʘʯʝʥʠʶ Benjamini, ʥʦ ʥʝ 

Bonferroni. ɹʦʣʴʰʘʷ ʯʘʩʪʴ GO-ʪʝʨʤʠʥʦʚ ʩʚʷʟʘʥʘ ʩ ʨʝʛʫʣʷʮʠʝʡ ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ ʠ 

ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ. ʊʘʢʞʝ ʙʳʣʠ ʚʩʪʨʝʯʝʥʳ GO-ʪʝʨʤʠʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʝʨʝʨʘʙʦʪʢʦʡ (ʩʧʘʩʝʥʠʝʤ) ʧʫʨʠʥʦʚʳʭ ʠ ʧʠʨʠʤʠʜʠʥʦʚʳʭ ʦʩʥʦʚʘʥʠʡ. ɸʥʘʣʠʟ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʚ ʉɹ5 (ʧʨʠʣʦʞʝʥʠʝ ɼ.1), ʢʦʪʦʨʳʡ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʧʝʨʝʩʪʘʥʦʚʢʝ ʧʨʠ ʠʥʚʝʨʩʠʠ X2 ʚʳʷʚʠʣ ʜʚʝ ʛʨʫʧʧʳ, ʚʢʣʶʯʘʶʱʠʝ 18 GO-ʪʝʨʤʠʥʦʚ: 

ʙʠʦʩʠʥʪʝʟ UDP-N-ʘʮʝʪʠʣʛʣʶʢʦʟʘʤʠʥʘ (ʘʟʦʪʩʦʜʝʨʞʘʱʠʡ ʩʘʭʘʨ), ʠ ʠʤʤʫʥʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʚʢʣʶʯʘʶʱʠʝ ʢʘʢ ʘʥʪʠʤʠʢʨʦʙʥʳʡ ʦʪʚʝʪ, ʪʘʢ ʠ ʦʙʨʘʙʦʪʢʫ N-ʛʣʠʢʘʥʦʚ 

(ʠʤʤʫʥʠʪʝʪ-ʩʚʷʟʘʥʥʳʝ ʫʛʣʝʚʦʜʳ). ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʝʥʠʝ p-value <0,05 ʫ ʵʪʠʭ 

ʪʝʨʤʠʥʦʚ, ʧʦʜʜʝʨʞʢʠ ʩʦ ʩʪʦʨʦʥʳ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʟʥʘʯʝʥʠʡ ʦʥʠ ʥʝ ʧʦʣʫʯʠʣʠ. 
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4 ʆɹʉʋɾɼɽʅʀɽ 

ʀʥʚʝʨʩʠʦʥʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʫ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʟʥʘʯʠʤʦʝ, ʥʦ ʜʦ ʩʠʭ ʧʦʨ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʦʝ ʷʚʣʝʥʠʝ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʷʩʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʦ ʪʦʤ, ʢʘʢ ʠʤʝʥʥʦ ʠʥʚʝʨʩʠʦʥʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ 

ʚʣʠʷʝʪ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʠʭ ʥʘʩʝʢʦʤʳʭ. 

ʀʩʩʣʝʜʦʚʘʥʠ ̫ʧʦʢʘʟʳʚʘʪʁ, ʯʪʦ ʭʨʦʤʦʩʦʤʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʵʚʦʣʶʮʠʠ ʠ ʘʜʘʧʪʘʮʠʠ ʚʠʜʦʚ [214, 215, 216]. ʉʫʱʝʩʪʚʫʝʪ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʦʥ ʤʦʞʝʪ ʠʛʨʘʪʴ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ 

ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʣʠʷʷ ʥʘ ʪʘʢʠʝ ʘʩʧʝʢʪʳ, ʢʘʢ ʠʤʤʫʥʠʪʝʪ ʠʣʠ ʜʨʫʛʠʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʦʜʥʘʢʦ ʵʪʠ ʩʚʷʟʠ ʦʩʪʘʶʪʩʷ ʧʣʦʭʦ ʠʩʩʣʝʜʦʚʘʥʥʳʤʠ ʠ 

ʥʝʦʜʥʦʟʥʘʯʥʳʤʠ [217, 218]. ʀʟʫʯʝʥʠʝ ʠʥʚʝʨʩʠʦʥʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʫ ʤʘʣʷʨʠʡʥʳʭ 

ʢʦʤʘʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʫʶ ʥʠʰʫ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʝʦʙʭʦʜʠʤʦ 

ʫʛʣʫʙʣʸʥʥʦ ʠʟʫʯʘʪʴ ʚʣʠʷʥʠʝ ʠʥʚʝʨʩʠʡ ʥʘ ʘʜʘʧʪʠʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʢʦʤʘʨʦʚ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚ ʢʦʥʪʝʢʩʪʝ ʠʟʤʝʥʷʶʱʠʭʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʧʘʪʦʛʝʥʘʤ.  

 

4.1 ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʵʚʦʣʶʮʠʠ ʍ-ʭʨʦʤʦʩʦʤʳ ʚ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʚʝʪʚʠ 

Anopheles messeae s.l. 

ɺ ʤʦʥʦʛʨʘʬʠʠ 1991 ʛʦʜʘ ʧʦʜ ʘʚʪʦʨʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ɺ. ʅ. ʉʪʝʛʥʠ,̫ ʙʳʣ 

ʧʨʦʚʝʜʸʥ ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʭʨʦʤʦʩʦʤʥʳʭ ʠʥʚʝʨʩʠʡ, ʥʘʙʣʶʜʘʝʤʳʭ ʫ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʦʜʛʨʫʧʧʳ Maculipennis [13]. ɺ ʘʥʘʣʠʟʝ ʍ-ʭʨʦʤʦʩʦʤʳ ʉʪʝʛʥʠʡ 

ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʨʝʛʠʦʥ 2b-3b An. atroparvus, ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʠʥʷʪ ʟʘ ʩʪʘʥʜʘʨʪ 

(ʨʠʩʫʥʦʢ 9). ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʤʝʪʦʜʦʣʦʛʠʠ ʪʦʛʦ ʚʨʝʤʝʥʠ ʚ ʧʨʝʜʝʣʘʭ 

ʜʦʩʪʫʧʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʢʨʫʧʥʳʭ 

ʤʘʨʢʝʨʘʭ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʣʦ ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʙʦʪʳ ʠ ʦʩʪʘʚʣʷʣʦ ʚʥʝ 

ʚʥʠʤʘʥʠʷ ʨʷʜ ʤʝʣʢʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʆʜʥʘʢʦ, ʚ ʢʦʥʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʳʭ ʧʨʦʙʝʣʦʚ ʚ ʝʛʦ ʨʘʙʦʪʝ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʫʧʫʱʝʥʥʦʝ ʢʣʶʯʝʚʦʝ ʩʦʙʳʪʠʝ, ʧʨʦʠʟʦʰʝʜʰʝʝ ʚ ʚʝʪʚʠ An.  atroparvus ï 

An. messeae, ʢʦʪʦʨʦʝ ʦʢʘʟʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʣʦʜʦʡ 
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ʚʝʪʚʠ (ʨʠʩʫʥʦʢ 22). ʈʝʛʠʦʥ 2b-3b ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʢʣʦʥʥʦʩʪʴ ʢ ʧʝʨʝʤʝʱʝʥʠʶ ʠ 

ʠʟʤʝʥʝʥʠʶ ʦʨʠʝʥʪʘʮʠʠ ʚ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʘʭ ʫ An. messeae, ʧʨʠ ʵʪʦʤ 

ʦʩʪʘʚʘʷʩʴ ʥʝʠʟʤʝʥʥʳʤ ʚʥʫʪʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʠʥʚʝʨʩʠʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʨʝʟʫʣʴʪʘʪʳ ʢʘʨʪʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 12).  

 

ʈʠʩʫʥʦʢ 22 ï ɸʢʪʫʘʣʠʟʘʮʠʷ ʨʘʟʣʠʯʠʡ ʠʥʚʝʨʩʠʦʥʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʚ ʍ-ʭʨʦʤʦʩʦʤʝ ʤʝʞʜʫ 

An. atroparvus ʠ An. messeae. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ 1991 ʛʦʜʘ ʩ ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʠ ʧʦʣʫʯʝʥʥʳʤʠ 

ʜʘʥʥʳʤʠ ʚ ʵʪʦʡ ʨʘʙʦʪʝ. ʂʨʘʩʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥʳ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʠʥʚʝʨʩʠʠ; ʩʠʥʠʤ ï 

ʧʦʣʠʤʦʨʬʥʳʝ (ʉʪʝʛʥʠʡ, 1991), ʟʝʣʸʥʳʤ ï ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʠʪʝʨʘʪʠʚʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ. 

ʉʢʦʙʢʦʡ ʩʚʝʨʭʫ ʦʪʤʝʯʝʥ ʨʝʛʠʦʥ 2b-3b, ʥʘ ʢʦʪʦʨʳʡ ʦʧʠʨʘʣʩʷ ɺ. ʅ. ʉʪʝʛʥʠʡ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ 

 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʭʝʤʘ ʵʚʦʣʶʮʠʠ X-ʭʨʦʤʦʩʦʤʳ ʧʨʝʜʧʦʣʘʛʘʣʘ, ʯʪʦ ʧʨʝʜʢʦʚʳʡ 

ʧʦʨʷʜʦʢ ʛʝʥʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʥʚʝʨʩʠʦʥʥʦʤʫ ʚʘʨʠʘʥʪʫ ʍ0 An. messeae s.l. (ʚ 

ʥʘʩʪʦʷʱʠʝ ʚʨʝʤʷ ʪʝʧʝʨʴ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʵʪʦ ʙʳʣ An. daciae), ʢʦʪʦʨʳʡ ʚʦʟʥʠʢʘʝʪ 
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ʧʫʪʝʤ ʪʨʘʥʩʣʦʢʘʮʠʠ ʨʘʡʦʥʘ 2b-3b, ʛʦʤʦʣʦʛʠʯʥʦʛʦ An. maculipennis, ʚ 

ʧʨʦʢʩʠʤʘʣʴʥʫʶ ʦʙʣʘʩʪʴ ʣʝʚʦʛʦ ʧʣʝʯʘ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʙʳʣʦ ʫʙʝʜʠʪʝʣʴʥʦ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʠʩʭʦʜʥʳʤ ʜʣʷ ʚʩʝʡ ʣʠʥʠʠ An. messeae s.l. ʚʘʨʠʘʥʪʦʤ 

ʷʚʣʷʝʪʩʷ X1, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʚʦʟʥʠʢʘʶʪ ʚʘʨʠʘʥʪʳ X0 ʠ X2, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʚʳʩʢʘʟʘʥʥʦʝ ʨʘʥʝʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ [16]. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʬʝʩʩʦʨ ʉʪʝʛʥʠʡ ʪʘʢʞʝ ʥʝ ʦʪʨʘʟʠʣ ʧʝʨʝʤʝʱʝʥʠʷ 

ʥʝʙʦʣʴʰʠʭ ʬʨʘʛʤʝʥʪʦʚ 1a-1b ʠ 3c ʚ ʜʘʥʥʦʡ ʣʠʥʠʠ, ʯʪʦ ʫʢʘʟʳʚʘʣʦ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʜʚʫʭ ʚʣʦʞʝʥʥʳʭ ʠʥʚʝʨʩʠʡ ʤʝʞʜʫ ʚʠʜʘʤʠ. ʋʯʠʪʳʚʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ 

ʨʘʟʤʝʨʳ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʍ-ʭʨʦʤʦʩʦʤʳ (ʦʢʦʣʦ 0,5 ʄʙ ʠ 2 ʄʙ), ʜʘʥʥʳʝ 

ʉʪʝʛʥʠʷ ʦ ʧʦʣʠʤʦʨʬʥʳʭ ʠʥʚʝʨʩʠʷʭ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʝʨʥʳʤʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʥʝʢʦʪʦʨʳʭ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʢʘʨʪʠʨʦʚʘʥʠʷ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ.  

ʂʨʦʤʝ ʪʦʛʦ, ɺ. ʅ. ʉʪʝʛʥʠʡ ʦʪʤʝʯʘʝʪ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ, ʯʪʦ ʍ-ʭʨʦʤʦʩʦʤʘ ʫ 

An. maculipennis ʠ An. subalpinus (ʩʦʚʨʝʤʝʥʥʦ ʠʟʚʝʩʪʥʳʡ ʢʘʢ An. melanoon) 

ʠʜʝʥʪʠʯʥʘ ʭʨʦʤʦʩʦʤʝ An. atroparvus. ʕʪʦ ʫʪʚʝʨʞʜʝʥʠʝ, ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ, 

ʥʘʭʦʜʠʪ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʛʜʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʬʣʘʥʢʝʨʥʳʭ 

ʛʝʥʦʚ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠʥʚʝʨʩʠʡ ʥʝ ʚʳʷʚʠʣʦ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʧʝʨʝʩʪʨʦʝʢ ʚ 3 ʠʟ 4 ʪʦʯʢʘʭ ʫ An. maculipennis. 

 

4.2 ʇʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʯʢʠ ʨʘʟʨʳʚʘ ʠʥʚʝʨʩʠʠ 

ɺ ʭʦʜʝ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʍ-ʭʨʦʤʦʩʦʤʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʜʚʝ 

ʚʣʦʞʝʥʥʳʝ ʠʥʚʝʨʩʠʠ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʚ ʛʝʥʦʤʝ An. messeae s.l. ʧʦʩʣʝ ʦʪʜʝʣʝʥʠʷ 

ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʦʜʛʨʫʧʧʳ Maculipennis ʧʨʠʤʝʨʥʦ 7,9 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ [12]. ʕʪʠ ʜʚʝ 

ʠʥʚʝʨʩʠʠ ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤʠ ʪʦʣʴʢʦ ʜʣʷ ʵʪʦʡ ʤʦʣʦʜʦʡ ʣʠʥʠʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʫ ʙʣʠʞʘʡʰʝʛʦ ʨʦʜʩʪʚʝʥʥʦʛʦ ʚʠʜʘ An. maculipennis. ʉʦʛʣʘʩʥʦ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʵʪʦʡ ʨʘʙʦʪʝ, ʍ-ʭʨʦʤʦʩʦʤʘ An. messeae s.l. 

ʧʨʝʪʝʨʧʝʣʘ ʜʚʘ ʠʥʚʝʨʩʠʦʥʥʳʭ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʧʨʦʠʟʦʡʪʠ ʣʠʙʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦ, ʣʠʙʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʜʥʘʢʦ ʧʦʨʷʜʦʢ ʵʪʠʭ ʩʦʙʳʪʠʡ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʦʧʨʝʜʝʣʸʥ ʙʝʟ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ BRs ʚ ʩʝʢʚʝʥʠʨʦʚʘʥʥʦʤ ʛʝʥʦʤʝ An. messeae ʠʣʠ 

An. daciae.  
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ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʯʘʩʪʦʢ X-ʭʨʦʤʦʩʦʤʳ ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ ʦʢʦʣʦ 

2 ʤʣʥ ʧ. ʥ., ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʣʦʢʘʣʠʟʦʚʘʥʳ ʩʨʘʟʫ ʪʨʠ ʪʦʯʢʠ ʨʘʟʨʳʚʘ ʠʥʚʝʨʩʠʡ: 

BRIII, BRIV, ʠ ʧʨʦʢʩʠʤʘʣʴʥʘʷ ʪʦʯʢʘ ʨʘʟʨʳʚʘ ʧʦʣʠʤʦʨʬʥʦʡ ʠʥʚʝʨʩʠʠ X2. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʨʝʛʠʦʥ ʨʘʟʨʳʚʘ, ʩʦʜʝʨʞʘʱʠʡ BRIV ʫ An. atroparvus 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʚʪʦʨʥʦ ʥʝ ʪʦʣʴʢʦ ʫ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʦʛʦ An. messeae, ʥʦ ʠ ʫ ʜʨʫʛʠʭ 

ʚʠʜʦʚ Anopheles. ʇʦʜʦʙʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʟʨʳʚʦʚ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʛʝʥʦʤʥʦʤ 

ʨʝʛʠʦʥʝ ʤʦʞʝʪ ʢʦʩʚʝʥʥʦ ʫʢʘʟʳʚʘʪʴ ʣʠʙʦ ʥʘ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʝʢʦʤʙʠʥʘʮʠʠ ʚ 

ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʛʝʥʦʤʘ ʩʨʝʜʠ ʜʨʫʛʠʭ Anopheles (ʯʪʦ ʚ ʮʝʣʦʤ, ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʨʠʩʫʥʢʦʤ 17), ʣʠʙʦ ʥʘ ʦʙʱʠʡ ʠʩʪʦʯʥʠʢ ʤʫʪʘʮʠʠ, ʢʦʪʦʨʳʡ ʧʨʠʚʸʣ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʠ 

ʟʘʢʨʝʧʣʝʥʠʶ ʠʥʚʝʨʩʠʠ (ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʠʧʦʪʝʟʝ ʤʫʪʘʮʠʠ ʪʦʯʢʠ ʨʘʟʨʳʚʦʚ) [219]. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʦʩʪʦʚʝʨʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʦ ʧʨʠʯʠʥʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʚʝʨʩʠʡ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʣʠʰʴ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʛʦ ʛʝʥʦʤʘ An. messeae ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʢʨʝʩʪʥʦʩʪʝʡ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ 

ʠʥʚʝʨʩʠʡ.  

ɸʥʘʣʠʟ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʭʝʤʳ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʫʪʝʡ ʚʠʜʦʚ ʧʦʜʛʨʫʧʧʳ 

Maculipennis, ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ ʩʪʘʪʴʝ ʖʨʯʝʥʢʦ ʩ ʩʦʘʚʪʦʨʘʤʠ [12], ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʩʫʞʜʘʪʴ ʦʙ ʫʟʢʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠʥʚʝʨʩʠʦʥʥʦʛʦ ʚʘʨʠʘʥʪʘ X2. ʇʨʠ ʧʦʚʦʨʦʪʝ 

ʠʥʚʝʨʩʠʷ ʠʟʤʝʥʷʝʪ ʧʦʣʦʞʝʥʠʝ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʭʨʦʤʦʩʦʤʳ ʠ ʚʦʟʚʨʘʱʘʝʪ ʉɹ2 ʠ ʉɹ6 

ʚ ʘʥʮʝʩʪʨʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, An. messeae ʠ 

An. daciae ʦʢʦʥʯʘʪʝʣʴʥʦ ʜʠʚʝʨʛʠʨʦʚʘʣʠ ʠ ʨʘʩʰʠʨʠʣʠ ʩʚʦʡ ʘʨʝʘʣ ʦʢʦʣʦ 3 ʤʣʥ. ʣʝʪ 

ʥʘʟʘʜ [12]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʇʣʝʡʩʪʦʮʝʥʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 1,8 ʤʣʥ. ʣʝʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʙʳʣʦ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʰʝʩʪʴ ʢʨʫʧʥʳʭ ʦʣʝʜʝʥʝʥʠʡ, ʣʝʜʷʥʳʝ 

ʱʠʪʳ ʢʦʪʦʨʳʭ ʤʦʛʣʠ ʧʦʢʨʳʚʘʪʴ ʩʨʝʜʥʠʝ ʰʠʨʦʪʳ ʈʦʩʩʠʠ, ʘ ʟʦʥʘ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ 

ʨʘʩʪʷʛʠʚʘʣʘʩʴ ʜʦ ʶʞʥʳʭ ʛʨʘʥʠʮ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʦʣʝʜʝʥʝʥʠʷ ʦʢʘʟʳʚʘʣʠ ʛʣʦʙʘʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʢʣʠʤʘʪ ɽʚʨʘʟʠʠ ʩʚʦʠʤʠ ʮʠʢʣʘʤʠ ʣʝʜʥʠʢʦʚʴʷ-ʤʝʞʣʝʜʥʠʢʦʚʴʷ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʜʦʩʪʦʚʝʨʥʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʚ ʢʘʢʦʡ ʤʦʤʝʥʪ ʧʨʦʠʩʭʦʜʠʣʘ ʤʠʛʨʘʮʠʷ 

ʣʠʥʠʠ An. messeae ʠ An. daciae, ʘ ʛʣʘʚʥʦʝ ʧʦ ʢʘʢʦʡ ʪʨʘʝʢʪʦʨʠʠ. ʃʝʜʥʠʢʦʚʳʝ ʱʠʪʳ 

ʤʦʛʣʠ ʩʜʚʠʛʘʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʟʦʥʳ ʜʘʣʝʢʦ ʥʘ ʶʛ, ʟʘʩʪʘʚʣʷʷ ʢʦʤʘʨʦʚ ʤʠʛʨʠʨʦʚʘʪʴ 

ʧʦ ʶʞʥʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʠ ʉʝʚʝʨʥʦʤʫ ʂʘʟʘʭʩʪʘʥʫ, ʠʣʠ ʥʘʦʙʦʨʦʪ ʤʠʛʨʘʮʠʷ ʤʦʛʣʘ 

ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʦʜʠʥ ʠʟ ʧʝʨʠʦʜʦʚ ʤʝʞʣʝʜʥʠʢʦʚʴʷ, ʢʦʛʜʘ ʨʘʚʥʠʥʳ ʙʳʣʠ ʧʦʢʨʳʪʳ 
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ʟʘʣʠʚʥʳʤʠ ʣʫʛʘʤʠ, ʙʦʣʦʪʘʤʠ, ʘ ʚ ʩʝʚʝʨʥʳʭ ʰʠʨʦʪʘʭ ʧʨʦʮʚʝʪʘʣʘ ʜʨʝʚʝʩʥʘʷ ʬʣʦʨʘ 

[220]. ʉʦʚʨʝʤʝʥʥʳʡ ʢʘʨʠʦʪʠʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ ʚ ʧʦʧʫʣʷʮʠʷʭ 

ʚʝʨʭʥʝʛʦ ʇʨʠʦʙʴʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʝʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʘʨʠʦʪʠʧʦʚ ʍ-ʭʨʦʤʦʩʦʤʳ (ʘ ʪʘʢʞʝ ʘʫʪʦʩʦʤ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʟʦʥʳ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʯʘʩʪʦʪʘ ʦʙʱʠʭ ʢʘʨʠʦʪʠʧʦʚ ʜʣʷ An. messeae ʠ 

An. daciae (ʢʘʨʠʦʪʠʧ ʍ11) ʫʤʝʥʴʰʘʣʘʩʴ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ï ʦʪ ʩ. ɹʦʣʴʰʘʷ ʉʘʨʦʚʢʘ 

(58Á ʉ.ʐ.) ʢ ʩ. ʂʦʣʘʨʦʚʦ (56Á ʉ.ʐ.). ʆʩʦʙʠ ʩ ʛʦʤʦʟʠʛʦʪʥʳʤ ʢʘʨʠʦʪʠʧʦʤ X22 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʫʟʢʦʡ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʨʝʜʥʝʡ ʪʘʡʛʠ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ, ʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʥʘ ʶʛ ʯʘʩʪʦʪʘ ʵʪʦʛʦ ʚʘʨʠʘʥʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ, 

ʚʳʪʝʩʥʷʷʩʴ ʜʨʫʛʠʤ ʧʦʣʠʤʦʨʬʥʳʤ ʢʘʨʠʦʪʠʧʦʤ ï X00 (ʄ.ʂ. ʍʘʡʜʘʨʘ, ʥʝʦʧʫʙʣ.). ʊʘʢ 

ʢʘʢ ʥʝʣʴʟʷ ʠʩʢʣʶʯʘʪʴ ʚʦʟʤʦʞʥʳʡ ʚʢʣʘʜ ʧʦʣʠʤʦʨʬʥʳʭ ʠʥʚʝʨʩʠʡ ʚ ʘʜʘʧʪʘʮʠʶ ʢ ʪʝʤ 

ʠʣʠ ʠʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʟʦʥʘʤ, ʪʦ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʵʪʦʡ ʩʚʷʟʠ ʤʦʞʥʦ 

ʦʧʠʨʘʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʢʘʨʪʠʨʦʚʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ.  

 

4.3 ʈʦʣʴ ʤʦʙʠʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠʥʚʝʨʩʠʡ ʫ An. messeae s.l. 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʠʥʚʝʨʩʠʠ ʛʝʥʝʨʠʨʫʶʪʩʷ ʜʚʫʤʷ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ: ʧʫʪʸʤ ʵʢʪʦʧʠʯʝʩʢʦʡ ʨʝʢʦʤʙʠʥʘʮʠʠ ʠ 

ʩʪʫʧʝʥʯʘʪʳʤʠ ʨʘʟʨʳʚʘʤʠ [194, 221, 219]. ʆʙʘ ʤʝʭʘʥʠʟʤʘ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʚʘʞʥʳʝ 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʚʣʠʷʷ ʥʘ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʦʜʥʘʢʦ 

ʥʘʠʙʦʣʴʰʫʶ ʨʦʣʴ ʄɻʕ ʠʛʨʘʶʪ ʚʦ ʚʨʝʤʷ ʵʢʪʦʧʠʯʝʩʢʦʡ ʨʝʢʦʤʙʠʥʘʮʠʠ. ʅʘʣʠʯʠʠ 

ʜʚʫʭ ʦʜʠʥʘʢʦʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚʥʫʪʨʠ ʄɻʕ ʠ ʠʭ ʦʨʠʝʥʪʘʮʠʠ çʛʦʣʦʚʘïʢ 

ʛʦʣʦʚʝè, ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʩʚʦʝʛʦ ʨʦʜʘ çʧʨʠʛʣʘʰʝʥʠʝʤè ʜʣʷ ʨʝʢʦʤʙʠʥʘʮʠʦʥʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʦʜʥʘʢʦ ʪʨʠʛʛʝʨʳ ʜʣʷ ʧʝʨʝʩʪʨʦʝʢ ʦʩʪʘʶʪʩʷ ʚʩʝ ʝʱʸ ʤʘʣʦʠʟʫʯʝʥʥʳʤʠ 

[222]. ʆʙʠʣʠʝ ʄɻʕ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʪʠʧʠʯʥʦ ʜʣʷ ʚʠʜʦʚ ʢʦʤʧʣʝʢʩʘ 

An. gambiae ʠ An. stephensi [195, 223]. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 

ʦʙʦʛʘʱʝʥʠʝ ɼʅʂ-ʪʨʘʥʩʧʦʟʦʥʘʤʠ ʫ An. atroparvus ʚ ʪʨʝʭ ʠʟ ʯʝʪʳʨʸʭ ʪʦʯʢʘʭ 

ʨʘʟʨʳʚʦʚ, ʦʜʥʘʢʦ ʩʦʜʝʨʞʘʥʠʝ ʨʝʪʨʦʪʨʘʥʩʧʦʟʦʥʦʚ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʚʦʚʩʝ, ʯʪʦ 

ʨʝʟʢʦ ʢʦʥʪʨʘʩʪʠʨʫʝʪ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ, ʥʘʧʨʠʤʝʨ ʧʦ An. gambiae, ʫ 

ʢʦʪʦʨʦʛʦ ʨʝʪʨʦʵʣʝʤʝʥʪʳ LTR-Gypsy ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʚʙʣʠʟʠ ʪʦʯʝʢ 
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ʨʘʟʨʳʚʦʚ ʠʥʚʝʨʩʠʠ 2La [224]. ʇʨʠ ʘʥʘʣʠʟʝ ʚʩʝʡ ʜʣʠʥʳ ʜʦʩʪʫʧʥʦʡ ʩʙʦʨʢʠ ʍ-

ʭʨʦʤʦʩʦʤʳ An. atroparvus ʙʳʣʘ ʟʘʤʝʪʥʘ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʄɻʕ I ʠ II  

ʢʣʘʩʩʘ (ʨʠʩʫʥʦʢ 23). ʅʘ ʛʨʘʬʠʢʝ ʚʠʜʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʨʝʪʨʦʪʨʘʥʩʧʦʟʦʥʦʚ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʙʣʠʞʝ ʢ ʨʘʡʦʥʫ ʇɻʍ, ʯʪʦ ʚ ʮʝʣʦʤ, ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʠʭ ʥʘʠʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʥʘʭʦʞʜʝʥʠʝʤ ʚ ʥʝʢʦʜʠʨʫʶʱʠʭ ʫʯʘʩʪʢʘʭ ʛʝʥʦʤʘ [201, 202]. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʪʦʯʢʘ ʨʘʟʨʳʚʘ BRI ʫ An. atroparvus ʥʝ ʩʦʜʝʨʞʠʪ ʄɻʕ, ʥʦ ʧʨʠ 

ʵʪʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʩʪʳʭ ʧʦʚʪʦʨʦʚ. ʕʪʦ ʤʦʞʝʪ 

ʢʦʩʚʝʥʥʦ ʫʢʘʟʳʚʘʪʴ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʚʝʨʩʠʡ, ʥʝ 

ʩʚʷʟʘʥʥʳʝ ʩ ʪʨʘʥʩʧʦʟʦʥʘʤʠ, ʟʘ ʩʯʸʪ ʥʠʟʢʦʢʦʧʠʡʥʳʭ ʧʨʦʩʪʳʭ ʧʦʚʪʦʨʦʚ, ʢʘʢ ʙʳʣʦ 

ʧʨʝʜʣʦʞʝʥʦ ʨʘʥʝʝ ʜʣʷ ʜʨʫʛʠʭ ʚʠʜʦʚ [198]. 

 

ʈʠʩʫʥʦʢ 23 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʄɻʕ I ʠ II  ʢʣʘʩʩʘ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʍ-ʭʨʦʤʦʩʦʤʳ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʩʙʦʨʢʠ Aatrɽ3 An. atroparvus. ʆʨʘʥʞʝʚʳʡ ʛʨʘʬʠʢ ʦʪʦʙʨʘʞʘʝʪ ʄɻʕ I ʢʣʘʩʩʘ (ʨʝʪʨʦʪʨʘʥʩʧʦʟʦʥʳ), 

ʘ ʩʠʥʠʡ ʄɻʕ II  ʢʣʘʩʩʘ (ɼʅʂ-ʪʨʘʥʩʧʦʟʦʥʳ). ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʧʫʥʢʪʠʨʥʳʤʠ ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥʳ 

ʣʦʢʘʣʠʟʘʮʠʠ ʢʘʞʜʦʛʦ ʠʟ ʨʝʛʠʦʥʦʚ ʨʘʟʨʳʚʦʚ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠʥʚʝʨʩʠʡ. ʈʘʟʤʝʨ ʙʠʥʘ ʨʘʚʝʥ 12 ʂʙ. 

 

ɼʣʷ ʨʝʛʠʦʥʦʚ ʨʘʟʨʳʚʦʚ BRII  ʠ BRIII, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʚʥʫʪʨʝʥʥʝʡ ʠʥʚʝʨʩʠʠ, ʚ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʭʦʜʩʪʚʦ ʧʦ ʥʘʣʠʯʠʶ ʄɻʕ. ʆʙʘ ʨʝʛʠʦʥʘ ʨʘʟʨʳʚʦʚ 

ʩʦʜʝʨʞʘʪ ʪʘʢʠʝ ʪʠʧʳ ʧʦʚʪʦʨʦʚ ʢʘʢ: MITE, CACTA ʠ Helitron, ʧʦʩʣʝʜʥʠʡ ʠʟ 

ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʨʝʧʣʠʢʘʮʠʠ, ʦʪʣʠʯʘʶʱʠʤ ʝʛʦ 

ʦʪ ʜʨʫʛʠʭ ʪʨʘʥʩʧʦʟʦʥʦʚ [225, 226]. ʅʘʣʠʯʠʝ ʧʦʜʦʙʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʞʝʪ ʢʦʩʚʝʥʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʚ ʧʦʣʴʟʫ ʵʢʪʦʧʠʯʝʩʢʦʡ ʨʝʢʦʤʙʠʥʘʮʠʠ ʢʘʢ ʤʝʭʘʥʠʟʤʘ 
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ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʥʦʡ ʠʟ ʠʥʚʝʨʩʠʡ ʚ ʣʠʥʠʠ An. messeae. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, BRIV  ʦʢʘʟʘʣʩʷ ʥʘʠʤʝʥʝʝ ʦʙʦʛʘʱʸʥʥʳʤ ɼʅʂ-ʪʨʘʥʩʧʦʟʦʥʘʤʠ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʝʛʦ ʫʯʘʩʪʠʝ ʥʝ ʪʦʣʴʢʦ ʚ ʬʠʢʩʠʨʦʚʘʥʥʦʡ, ʥʦ ʠ ʚ ʧʦʣʠʤʦʨʬʥʦʡ ʠʥʚʝʨʩʠʠ [196]. 

ʇʦʜʦʙʥʘʷ ʩʠʪʫʘʮʠʷ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ 

ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ (ʚ ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ - evolutionary breakpoint regions) ʚ 

ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʛʝʥʦʤʦʚ Anopheles [227, 228]. ʇʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʨʘʟʨʳʚʳ 

ʤʦʛʫʪ ʦʪʨʘʞʘʪʴ ʩʪʨʫʢʪʫʨʥʫʶ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʨʝʛʠʦʥʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʧʨʦʠʩʭʦʜʷʪ. 

ʆʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪʳ ʪʝʢʫʱʝʛʦ ʘʥʘʣʠʟʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʙʝʜʠʪʝʣʴʥʳʭ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʩʪʨʫʢʪʫʨʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘ BRIV . ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ 

ʣʠʪʝʨʘʪʫʨʝ, ʠʤʝʥʥʦ ʥʘʣʠʯʠʝ ɼʅʂ-ʪʨʘʥʩʧʦʟʦʥʦʚ ʪʠʧʘ Helitron ʠ CACTA, 

ʨʝʪʨʦʪʨʘʥʩʧʦʟʦʥʦʚ, ʘ ʪʘʢʞʝ ʨʝʛʠʦʥʦʚ, ʙʦʛʘʪʳʭ AT, CCG ʧʦʚʪʦʨʘʤʠ ʠʣʠ 

ʧʘʣʠʥʜʨʦʤʥʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʚʙʣʠʟʠ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ 

ʧʦʚʳʰʝʥʥʫʶ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʨʝʛʠʦʥʘ [226]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʧʨʦʩʪʳʭ ʧʦʚʪʦʨʦʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʪʦʯʢʘʤʠ ʨʘʟʨʳʚʦʚ, 

ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʨʝʧʣʠʢʘʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ ʢʦʧʠʨʦʚʘʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʦʟʜʘʪy ʩʪʨʫʢʪʫʨʥʫʶ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ.  

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʥʝʨʝʜʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʝʥʦʤʥʳʭ ʩʙʦʨʦʢ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʢʦʨʦʪʢʠʭ ʧʨʦʯʪʝʥʠʷʭ, ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʝ 

çʩʛʣʘʞʠʚʘʥʠʝè ʫʯʘʩʪʢʦʚ ʩʦ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʷʚʣʝʥʥʳʝ 

ʧʨʦʩʪʳʝ ʧʦʚʪʦʨʳ ʤʦʛʫʪ ʙʳʪʴ ʘʨʪʝʬʘʢʪʘʤʠ ʩʙʦʨʢʠ, ʩʢʨʳʚʘʶʱʠʤʠ ʧʦʜ ʩʦʙʦʡ ʙʦʣʝʝ 

ʩʣʦʞʥʳʝ ʛʝʥʦʤʥʳʝ ʩʪʨʫʢʪʫʨʳ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʪʦʯʥʳʭ ʠ ʜʦʩʪʦʚʝʨʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʪʝʭʥʦʣʦʛʠʠ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʠʪʴ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ 

ʜʘʥʥʳʝ ʨʝʛʠʦʥʳ ʩʦʩʪʦʷʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟ ʧʨʦʩʪʳʭ ʧʦʚʪʦʨʦʚ ʠʣʠ ʝʩʪʴ ʙʦʣʝʝ 

ʩʣʦʞʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ɼʅʂ. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʩʫʱʝʩʪʚʫʶʪ ʧʨʠʤʝʨʳ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʥʘʢʦʧʣʝʥʠʷ ʄɻʕ ʚ ʨʘʡʦʥʘʭ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʭʨʦʤʦʩʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʚ ʛʝʥʦʤʘʭ 

ʜʚʫʢʨʳʣʳʭ ʥʘʩʝʢʦʤʳʭ [229]. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʤʘʣʷʨʠʡʥʦʛʦ ʢʦʤʘʨʘ An. stephensi 
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ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚʩʪʘʚʢʠ ʜʣʠʥʦʡ ʚ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʧʘʨ ʦʩʥʦʚʘʥʠʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʢʦʨʦʪʢʠʤʠ ʧʦʚʪʦʨʘʤʠ [223]. ɼʣʷ An. gambiae ʨʘʥʝʝ ʩʦʦʙʱʘʣʦʩʴ ʦ 

ʥʘʢʦʧʣʝʥʠʠ ʨʝʪʨʦʪʨʘʥʩʧʦʟʦʥʦʚ ʚʙʣʠʟʠ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʠʥʚʝʨʩʠʠ 2La [195, 224]. 

ɼʣʷ ʨʦʜʘ Drosophila ʪʘʢʞʝ ʠʟʚʝʩʪʥʦ ʤʥʦʞʝʩʪʚʦ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʠʥʚʝʨʩʠʡ ʩʚʷʟʘʥʦ ʩ ʵʢʪʦʧʠʯʝʩʢʦʡ ʨʝʢʦʤʙʠʥʘʮʠʝʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʦʚʪʦʨʘʤʠ 

[230, 231, 232, 233]. ɺ ʮʝʣʦʤ, ʧʦʜʦʙʥʳʝ ʥʘʭʦʜʢʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʣʣʶʩʪʨʠʨʫʶʪ ʢʘʢ 

ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʚʪʦʨʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʦʪ ʜʝʛʨʘʜʠʨʦʚʘʚʰʠʭ ʪʨʘʥʩʧʦʟʦʥʦʚ, ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ çʤʦʣʝʢʫʣʷʨʥʳʤʠ ʰʨʘʤʘʤʠè, ʫʢʘʟʳʚʘʶʱʠʤʠ ʥʘ ʧʫʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʭʨʦʤʦʩʦʤʥʳʭ ʠʥʚʝʨʩʠʡ, ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʥʘʯʠʤʦʝ ʟʚʝʥʦ ʤʝʞʜʫ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ ʛʝʥʦʤʘ ʠ ʵʚʦʣʶʮʠʝʡ ʢʘʨʠʦʪʠʧʘ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ An. gambiae, ʛʝʥʦʤ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʨʝʪʨʦʪʨʘʥʩʧʦʟʦʥʦʚ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʠʥʚʝʨʩʠʡ, ʫ An. atroparvus 

ʧʨʝʦʙʣʘʜʘʶʪ ɼʅʂ-ʪʨʘʥʩʧʦʟʦʥʳ (ʂ. ʄ. ʂʠʨʠʣʝʥʢʦ, ʥʝʦʧʫʙʣ.). ʇʦʜʦʙʥʳʝ ʨʘʟʣʠʯʠʷ 

ʤʦʛʫʪ ʦʙʲʷʩʥʷʪʴʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʘʤʠʭ ʪʨʘʥʩʧʦʟʦʥʦʚ: ɼʅʂ-ʪʨʘʥʩʧʦʟʦʥʳ ʯʘʱʝ 

ʧʝʨʝʤʝʱʘʶʪʩʷ ʥʘ ʢʦʨʦʪʢʠʝ ʜʠʩʪʘʥʮʠʠ, ʬʦʨʤʠʨʫʷ ʣʦʢʘʣʴʥʳʝ ʢʣʘʩʪʝʨʳ ʄɻʕ, 

ʚʙʣʠʟʠ ʠʩʭʦʜʥʦʡ ʧʦʟʠʮʠʠ, ʪʦ ʝʩʪʴ ʜʝʤʦʥʩʪʨʠʨʫʷ ʷʚʣʝʥʠʝ ʣʦʢʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ. 

ʇʦʜʦʙʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʟʜʘʸʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʩʦʙʳʪʠʡ ʪʨʘʥʩʧʦʟʠʮʠʠ [234, 235]. ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʩ An. atroparvus, ʨʘʟʤʝʨʳ 

ʠʥʚʝʨʩʠʡ ʤʝʞʜʫ ʬʣʘʥʢʝʨʘʤʠ ʜʦʩʪʠʛʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ð ʦʢʦʣʦ 13 ʄʙ ʠ 

10,3 ʄʙ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʦʙʲʷʩʥʝʥʠʝ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʣʦʢʘʣʴʥʦʡ 

ʪʨʘʥʩʧʦʟʠʮʠʝʡ. ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʨʫʧʥʳʭ 

ʚʥʫʪʨʠʭʨʦʤʦʩʦʤʥʳʭ ʠ ʤʝʞʭʨʦʤʦʩʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ, ʙʦʣʝʝ ʘʢʪʠʚʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ 

ʨʝʪʨʦʪʨʘʥʩʧʦʟʦʥʳ [236, 237]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʩʫʪʩʪʚʠʝ ʨʝʪʨʦʪʨʘʥʩʧʦʟʦʥʦʚ ʚ 

ʟʦʥʘʭ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʠ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʠʥʚʝʨʩʠʡ ʫ An. atroparvus ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʦʙʲʷʩʥʠʪʴ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʣʦʢʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ɼʅʂ-

ʪʨʘʥʩʧʦʟʦʥʦʚ ʠ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ. 

 

4.4 ʉʚʷʟʴ ʭʨʦʤʦʩʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʩ ʦʙʦʛʘʱʝʥʠʝʤ GO-ʪʝʨʤʠʥʘʤʠ  

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʚʣʦʞʝʥʥʳʭ ʠʥʚʝʨʩʠʡ ʚ ʍ-ʭʨʦʤʦʩʦʤʝ, 

ʧʦʨʷʜʦʢ ʠ ʦʨʠʝʥʪʘʮʠʷ ʛʝʥʦʚ ʤʝʞʜʫ ʚʠʜʘʤʠ An. atroparvus ʠ An. messeae s.l. 
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ʨʘʟʣʠʯʘʶʪʩʷ ʣʠʰʴ ʜʚʫʤʷ ʩʠʥʪʝʥʥʳʤʠ ʙʣʦʢʘʤʠ (ʉɹ2 ʠ ʉɹ4), ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ 

ʯʫʪʴ ʙʦʣʝʝ ʯʝʤ 15%, ʦʪ ʦʙʱʝʡ ʜʣʠʥʳ ʍ-ʭʨʦʤʦʩʦʤʳ An. atroparvus. ʋʢʘʟʘʥʥʳʝ 

ʩʠʥʪʝʥʥʳʝ ʙʣʦʢʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 181 ʛʝʥ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 

ʧʨʠʤʝʨʥʦ 10% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʛʝʥʦʚ ʚ ʍ-ʭʨʦʤʦʩʦʤʝ. ɸʥʘʣʠʟ ʦʙʦʛʘʱʝʥʠʷ GO-

ʪʝʨʤʠʥʘʤʠ, ʧʨʦʚʝʜʸʥʥʳʡ ʜʣʷ ʵʪʠʭ ʙʣʦʢʦʚ ʧʦʟʚʦʣʠʣ ʧʨʝʜʧʦʣʦʞʠʪʴ ʚʦʟʤʦʞʥʫʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʳʭ ʭʨʦʤʦʩʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʜʣʷ ʙʠʦʣʦʛʠʠ 

ʤʘʣʷʨʠʡʥʳʭ ʢʦʤʘʨʦʚ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʝ 

ʩʠʥʪʝʥʥʳʝ ʙʣʦʢʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʦʜʝʨʞʘʪ ʛʝʥʳ, ʚʦʚʣʝʯʸʥʥʳʝ ʚ ʠʤʤʫʥʥʳʡ 

ʦʪʚʝʪ ʥʘʩʝʢʦʤʳʭ, ʩʠʥʦʧʪʠʯʝʩʢʫʶ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʦʚ, ʘ ʪʘʢʞʝ ʚ ʙʨʘʯʥʦʝ ʧʦʚʝʜʝʥʠʝ 

ʩʘʤʮʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʥʘʭʦʜʷʪ ʩʭʦʜʩʪʚʘ ʩ ʨʘʙʦʪʘʤʠ, ʧʨʦʚʝʜʸʥʥʳʤʠ ʥʘ 

ʜʨʫʛʠʭ ʤʦʜʝʣʴʥʳʭ ʦʙʲʝʢʪʘʭ. 

ʈʘʥʝʝ ʘʥʘʣʦʛʠʯʥʳʡ ʘʥʘʣʠʟ GO-ʪʝʨʤʠʥʦʚ, ʧʨʦʚʝʜʸʥʥʳʡ ʚ ʍ-ʭʨʦʤʦʩʦʤʝ ʫ 

An. gambiae, ʚʳʷʚʠʣ ʛʝʥʳ, ʚʦʚʣʝʯʸʥʥʳʝ ʚ ʧʨʦʮʝʩʩʳ ʧʨʝʜʢʦʧʫʣʷʮʠʦʥʥʦʡ ʠʟʦʣʷʮʠʠ 

ʠ ʦʙʦʥʷʪʝʣʴʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ [46]. ɼʘʥʥʳʝ ʛʝʥʳ ʢʦʜʠʨʫʶʪ ʙʝʣʢʠ, ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʠ ʩʠʛʥʘʣʴʥʦʡ ʪʨʘʥʩʜʫʢʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʷʚʣʷʶʱʠʝʩʷ ʚʘʞʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʦʙʦʥʷʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʦʩʦʙʝʡ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʧʦʣʘ. ʅʘʧʨʠʤʝʨ, ʛʝʥʳ ʙʝʣʢʦʚ ʩʠʛʥʘʣʴʥʦʡ ʪʨʘʥʩʜʫʢʮʠʠ, 

ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʥʘ ʍ-ʭʨʦʤʦʩʦʤʝ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʨʘʟʣʠʯʠʷ ʚ ʫʨʦʚʥʝ 

ʵʢʩʧʨʝʩʩʠʠ  ʫ ʜʝʚʩʪʚʝʥʥʳʭ ʩʘʤʦʢ ʜʚʫʭ ʥʝʜʘʚʥʦ ʨʘʟʜʝʣʠʚʰʠʭʩʷ ʚʠʜʦʚ An. gambiae, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʨʘʟʣʠʯʠʷʤʠ ʚ ʧʦʚʝʜʝʥʠʠ ʚʦ ʚʨʝʤʷ ʨʦʝʥʠʷ [14]. ʆʙʥʘʨʫʞʝʥʥʳʝ 

ʫ An. messeae s.l. ʢʘʥʜʠʜʘʪʥʳʝ ʛʝʥʳ ʥʝ ʩʦʚʧʘʜʘʶʪ ʩ ʨʘʥʝʝ ʦʧʠʩʘʥʥʳʤʠ ʫ ʜʨʫʛʠʭ 

ʚʠʜʦʚ, ʦʜʥʘʢʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʜʝʨʞʠʚʘʶʪ ʛʠʧʦʪʝʟʫ ʦ ʚʦʟʤʦʞʥʦʡ ʨʦʣʠ 

X-ʩʮʝʧʣʝʥʥʳʭ ʠʥʚʝʨʩʠʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʠʟʦʣʷʮʠʠ, ʘʥʘʣʦʛʠʯʥʦ 

ʪʦʤʫ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʦʧʠʩʘʥʦ ʜʣʷ ʨʦʜʘ Drosophila [238]. 

ʊʘʢ ʢʘʢ ʚ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʩʪʦʷʣʘ ʟʘʜʘʯʘ ʧʨʦʚʝʨʠʪʴ ʩʚʷʟʴ 

ʚʳʷʚʣʝʥʥʳʭ ʛʝʥʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʘʨʠʦʪʠʧʘʤʠ ʤʝʞʜʫ An. messeae s.l. ʠ An. 

maculipennis, ʪʦ ʟʘʢʦʥʦʤʝʨʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʤʦʞʝʪ ʩʪʘʪʴ 

ʧʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟʳ ʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʘʟʣʠʯʠʷʭ ʛʝʥʦʚ ʤʝʞʜʫ ʠʟʫʯʝʥʥʳʤʠ ʚʠʜʘʤʠ 

ʚ ʚʠʜʝ ʘʥʘʣʠʟʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʢʦʪʦʨʳʤʠ ʦʙʦʛʘʱʝʥʳ 

ʚʳʷʚʣʝʥʥʳʝ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʝ ʩʠʥʪʝʥʥʳʝ ʙʣʦʢʠ.  
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ʇʦ ʠʪʦʛʘʤ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʀʪʝʨʘʪʠʚʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʨʘʡʦʥʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʪʦʯʢʠ ʨʘʟʨʳʚʦʚ 

ʭʨʦʤʦʩʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʥʘ ʛʝʥʦʤʥʦʡ ʢʘʨʪʝ An. atroparvus, ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʵʚʦʣʶʮʠʶ ʍ-ʭʨʦʤʦʩʦʤʳ An. messeae s.l. ʧʦʩʣʝ ʜʠʚʝʨʛʝʥʮʠʠ ʩ 

An. maculipennis ʩʦʧʨʦʚʦʞʜʘʣʠ ʜʚʝ ʚʣʦʞʝʥʥʳʝ ʦʜʥʘ ʚ ʜʨʫʛʫʶ 

ʧʘʨʘʮʝʥʪʨʠʯʝʩʢʠʝ ʠʥʚʝʨʩʠʠ.  

2. ʀʩʭʦʜʥʳʤ ʜʣʷ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʚʝʪʚʠ An. messeae s.l. ʷʚʣʷʝʪʩʷ 

ʠʥʚʝʨʩʠʦʥʥʳʡ ʚʘʨʠʘʥʪ X1, ʪʦʛʜʘ ʢʘʢ ʧʦʣʠʤʦʨʬʥʳʝ ʠʥʚʝʨʩʠʦʥʥʳʝ ʚʘʨʠʘʥʪʳ 

X0 ʠ X2 ʚʦʟʥʠʢʣʠ ʥʝʟʘʚʠʩʠʤʦ ʚ ʚʝʪʚʷʭ An. daciae ʠ An. messeae, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

3. ʈʘʡʦʥʳ ʛʦʤʝʦʣʦʛʠʯʥʳʝ, ʩʦʜʝʨʞʘʱʠʤ ʪʦʯʢʠ ʨʘʟʨʳʚʘ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʠʥʚʝʨʩʠʡ An. messeae s.l., ʚ ʛʝʥʦʤʝ An. atroparvus ʦʙʦʛʘʱʝʥʳ ɼʅʂ-

ʪʨʘʥʩʧʦʟʦʥʘʤʠ, ʯʪʦ ʤʦʛʣʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʭʨʦʤʦʩʦʤʥʳʭ 

ʧʝʨʝʩʪʨʦʝʢ ʚ ʛʝʥʦʤʝ ʧʨʝʜʢʦʚʦʛʦ ʚʠʜʘ. 

4. ʈʘʡʦʥʳ ʍ-ʭʨʦʤʦʩʦʤʳ An. atroparvus, ʢʦʪʦʨʳʝ ʠʟʤʝʥʠʣʠ ʩʚʦʶ ʣʦʢʘʣʠʟʘʮʠʶ ʠ 

ʦʨʠʝʥʪʘʮʠʶ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʭʨʦʤʦʩʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʫ 

An. messeae s.l. ʦʙʦʛʘʱʝʥʳ ʛʝʥʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʠʤʤʫʥʥʳʤ ʦʪʚʝʪʦʤ, 

ʥʝʡʨʦʨʝʛʫʣʷʮʠʝʡ ʠ ʧʦʣʦʚʳʤ ʧʦʚʝʜʝʥʠʝʤ, ʯʪʦ ʤʦʛʣʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʠʟʦʣʷʮʠʠ ʠ ʘʜʘʧʪʘʮʠʠ ʢ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʦʙʠʪʘʥʠʷ. 
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ʉʇʀʉʆʂ ʉʆʂʈɸʑɽʅʀʁ ʀ ʋʉʃʆɺʅʓʍ ʆɹʆɿʅɸʏɽʅʀʁ 

ʀʪʝʨʘʪʠʚʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ 

XL/ʍ ï ʣʝʚʦʝ ʧʣʝʯʦ ʧʦʣʦʚʦʡ ʭʨʦʤʦʩʦʤʳ 

2Lï ʣʝʚʦʝ ʧʣʝʯʦ 2-ʦʡ ʭʨʦʤʦʩʦʤʳ 

2R ï ʧʨʘʚʦʝ ʧʣʝʯʦ 2-ʦʡ ʭʨʦʤʦʩʦʤʳ 

3L ï ʣʝʚʦʝ ʧʣʝʯʦ 3-ʝʡ ʭʨʦʤʦʩʦʤʳ 

3Rï ʧʨʘʚʦʝ ʧʣʝʯʦ 3-ʝʡ ʭʨʦʤʦʩʦʤʳ 

BR ï ʩʦʢʨ. ʦʪ ʘʥʛʣ. çbreakpoint regionè, ʨʝʛʠʦʥ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʠʥʚʝʨʩʠʡ (ʥʫʤʝʨʘʮʠʷ 

ʚ ʪʝʢʩʪʝ ʨʠʤʩʢʠʤʠ ʮʠʬʨʘʤʠ) 

dNTP ï ʩʦʢʨ. ʦʪ ʘʥʛʣ çdeoxyribose nucleoside triphosphateè, ʜʝʟʦʢʩʠʥʫʢʣʝʦʟʠʜ 

ʪʨʠʬʦʩʬʘʪ 

FISH ï ʩʦʢʨ. ʦʪ ʘʥʛʣ. çfluorescence in situ hybridizationè, ʬʣʫʦʨʝʩʮʝʥʪʥʘʷ in situ 

ʛʠʙʨʠʜʠʟʘʮʠʷ 

ITS2 ï ʩʦʢʨ. ʦʪ ʘʥʛʣ. çInternal transcribed spacer 2è, ʚʥʫʪʨʝʥʥʠʡ ʪʨʘʥʩʢʨʠʙʠʨʫʝʤʳʡ 

ʩʧʝʡʩʝʨ 2 ʨɼʅʂ 

PBS ï ʩʦʢʨ. ʦʪ ʘʥʛʣ. çphosphate-buffered salineè, ʥʘʪʨʠʡ-ʬʦʩʬʘʪʥʳʡ ʙʫʬʝʨ 

SSC ï ʩʦʢʨ. ʦʪ ʘʥʛʣ. ç saline-sodium citrate bufferè, ʩʦʣʝʚʦʡ ʨʘʩʪʚʦʨ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ 

ʠ ʮʠʪʨʘʪʘ ʥʘʪʨʠʷ 

ʇɼʈʌ ï ʩʦʢʨ. ʦʪ çʧʦʣʠʤʦʨʬʠʟʤ ʜʣʠʥ ʨʝʩʪʨʠʢʮʠʦʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚè 

ʉɹ ï ʩʦʢʨ. ʦʪ çʩʠʥʪʝʥʥʳʡ ʙʣʦʢè (ʥʫʤʝʨʘʮʠʷ ʚ ʪʝʢʩʪʝ ʘʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ) 

ɹʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

AatrE3 ï ʨʝʬʝʨʝʥʩʥʘʷ ʩʙʦʨʢʘ ʛʝʥʦʤʘ An. atroparvus (ʦʩʥʦʚʥʘʷ) 

AatrE4 ï ʫʣʫʯʰʝʥʥʳʡ ʚʘʨʠʘʥʪ ʩʙʦʨʢʠ AatrE3 (ʜʦʧʦʣʥʝʥʥʘʷ) 

bin ï ʫʯʘʩʪʦʢ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʜʣʠʥʳ, ʥʘ ʢʦʪʦʨʳʡ ʨʘʟʙʠʚʘʝʪʩʷ ʭʨʦʤʦʩʦʤʘ ʜʣʷ 

ʫʧʨʦʱʝʥʠʷ ʧʦʜʩʯʸʪʘ ʢʘʢʠʭ-ʣʠʙʦ ʦʙʲʝʢʪʦʚ (ʥʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ) ʧʦ 

ʚʩʝʡ ʝ yʜʣʠʥʝ 

LCR ï ʩʦʢʨ. ʦʪ ʘʥʛʣ. çlow copy repeatsè, ʥʠʟʢʦʢʦʧʠʡʥʳʝ ʧʦʚʪʦʨʳ 

LTR ï ʩʦʢʨ. ʦʪ ʘʥʛʣ. çlong tail repeatsè, ʜʣʠʥʥʳʝ ʢʦʥʮʝʚʳʝ ʧʦʚʪʦʨʳ 
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TIR ï ʩʦʢʨ. ʦʪ ʘʥʛʣ. çterminal inverted repeatsè, ʪʝʨʤʠʥʘʣʴʥʳʝ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʝ 

ʧʦʚʪʦʨʳ 

ʂʙ ï ʩʦʢʨ. ʦʪ çʢʠʣʦʙʘʟʘè, ʨʘʚʥʘ 1000 ʧʘʨ ʥʫʢʣʝʦʪʠʜʦʚ 

ʄʙ ï ʩʦʢʨ. ʦʪ çʤʝʛʘʙʘʟʘè, ʨʘʚʥʘ 1 000 000 ʧʘʨ ʥʫʢʣʝʦʪʠʜʦʚ 

ʄɻʕ ï ʩʦʢʨ. ʦʪ çʤʦʙʠʣʴʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳè 

ʧ.ʥ. ï ʩʦʢʨ. ʦʪ çʧʘʨ ʥʫʢʣʝʦʪʠʜʦʚè 

ʩʧʝʡʩʝʨ ï ʦʪ ʘʥʛʣ. çspacerè ð ʫʯʘʩʪʢʠ ʥʝʢʦʜʠʨʫʶʱʝʡ ɼʅʂ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʤʝʞʜʫ 

ʪʘʥʜʝʤʥʦ ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ ʛʝʥʘʤʠ 

ɚ ï ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ɼʅʂ 

ɢ ï ʧʣʦʪʥʦʩʪʴ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ɼʅʂ ʚ ʦʜʥʦʤ BR 

ʇʨʦʯʠʝ ʩʦʢʨʘʱʝʥʠʷ 

FE ï ʩʦʢʨ. ʦʪ ʘʥʛʣ. çFold Enrichmentè, ʢʨʘʪʥʦʩʪʴ ʦʙʦʛʘʱʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 

ʢʦʥʢʨʝʪʥʳʤʠ ʛʝʥʘʤʠ ʚ ʛʝʥʦʤʝ) 

GO ï ʩʦʢʨ. ʦʪ ʘʥʛʣ. çgene ontologyè, ʛʝʥʥʘʷ ʦʥʪʦʣʦʛʠʷ 

NAHRï ʩʦʢʨ. ʦʪ ʘʥʛʣ. çnon-allelic homologous recombinationè, ʥʝʘʣʣʝʣʴʥʘʷ 

ʛʦʤʦʣʦʛʠʯʥʘʷ ʨʝʢʦʤʙʠʥʘʮʠʷ 

TOR ï ʩʦʢʨ. ʦʪ ʘʥʛʣ. ç target of rapamycinè, ʤʠʰʝʥʴ ʟʘʭʚʘʪʘ ʨʘʧʘʤʠʮʠʥʘ 

ɼʈ ï ʩʦʢʨ. ʦʪ çʜʚʫʮʝʧʦʯʝʯʥʳʝ ʨʘʟʨʳʚʳè 
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ʇʨʠʣʦʞʝʥʠʝ ɸ 

ʇʝʨʝʯʝʥʴ ʤʘʨʢʝʨʥʳʭ ʛʝʥʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʨʠ ʢʘʨʪʠʨʦʚʘʥʠʠ ʠʥʚʝʨʩʠʡ 

ʊʘʙʣʠʮʘ ɸ.1 ï ʄʘʨʢʝʨʥʳʝ ʛʝʥʳ An. atroparvus, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʣʷ ʢʘʨʪʠʨʦʚʘʥʠʷ 

ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʍ-ʭʨʦʤʦʩʦʤʳ ʫ An. messeae 

ˉ ID ʛʝʥʘ 
ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʧʨʘʡʤʝʨʦʚ (5ô - 3ô) 

ɻʝʥʦʤʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʚ 

AatrE3_ʍ: 
ʍʨʦʤʦʩʦʤʥʳʡ ʨʘʡʦʥ 

ʥʘʯʘʣʦ ʢʦʥʝʮ An. atroparvus An. messeae 

1 AATE008844 
agttcgtgactcgtcaggtg 

1,447,542 1,458,895(+) 1B 1B 
tgctgttgctgtcgttttcg 

2 AATE011784 
tgttttaacctcgctcgttg 

1,463,880 1,465,754(+) 1B ʄʉ* 
ggtacttcgagtcgttgttg 

3 AATE016042 
ttgctcttaggttcggaatg 

1,465,925 1,468,608(-) 1B 4B 
gggctatgttactgggtcta 

4 AATE002683 
tctcacttttcgttaagccc 

1,474,565 1,477,429(-) 1B 4B 
cagctcgtggtagtagaaca 

5 AATE009927 
caggctaggcgtgaaaaat 

1,503,333 1,512,052(+) 1B 4B 
catactggcgtcttatgcac 

6 AATE012122 
tgtgacgaactttaccggg 

1,514,581 1,519,283(-) 1B 4B 
gcgcactgatgacgatga 

7 AATE009073 
acttcgatcgcgtcctc 

1,564,139 1,566,618(+) 1B 4B 
cttcggcgacggagta 

8 AATE013780 
ccagtggacggagctaaatc 

1,629,871 1,633,254(+) 1B 4B 
ggatggactgtatcggctgt 

9 AATE016081 
tcgagtgccggtgatataag 

1,978,577 1,981,869(+) 1B 4B 
agggagttatcacatgacgg 

10 AATE020982 
tgcatagtgaagacaccctc 

1,983,088 1,985,780(+) 1B 4B 
agaccttagcatatcgccag 

11 AATE016478 
cctctcatcatgcggaaaaa 

1,988,001 1,992,840(-) 1B 4B 
catacgacatgctggatcg 

12 AATE020848 
tcacaagcgtacgagtacat 

1,999,834 2,001,318(+) 1B 1C 
cattgctcagtaaaccggag 

13 AATE001684 
acgggtgtgaactcctaatc 

2,012,649 2,015,622(-) 1B 1C 
cagaatgtcctcgatcgtct 

14 AATE002246 
agaaagggaggctactacga 

2,028,585 2,041,909(-) 1B 1C 
ggaaatcgtcgtagcggaaa 

15 AATE017108 
gatcgtgcaggcacagtcta 

2,352,907 2,358,255(+) 1ʉ 1ʉ 
tgcgtagatcgaacaagtcg 

16 AATE008369 
ggtttctccagcccgtactc 

11,111,502 11,114,625(+) 3B 3B 
gatggtgctgcaggtggtag 

17 AATE002004 
atgtcctccctgatacgag 

12,042,801 12,043,277(-) 3C 4A 
taacgtggcattacccattg 

18 AATE005108 
aagtgtgtcggtcacgagtc 

12,069,346 12,075,734(+) 3C ʄʉ* 
ggacggcacgatctaagagg 

19 AATE002819 
cgcagcttaacatctcgtc 

12,312,468 12,315,265(-) 3C 4A 
ccattggaagccattggtag 

20 AATE000407 
gtcatctcgcacatactgtt 

12,347,972 12,350,706(-) 3C 4A 
tatcactaaggtaggcggtt 

21 AATE002183 
catcagcgtgttctcgttac 

12,360,652 12,374,345(-) 3C 1C 
cagtagcgactccttgagac 

22 AATE005101 
ctgcctagagacgatccg 

12,383,120 12,391,835(+) 3C 1C 
gctagcgttcacaacatcc 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ɸ1 

23 AATE016801 
cgctcagaagctcgatccat 

13,084,169 13,097,940(+) 3C 3C 
tattctgccgatccagcgac 

24 AATE009941 
cgctgttccgtgattttctac 

13,261,242 13,265,420(+) 4A 1C 
cttcttcccaccgttcgag 

25 AATE016644 
gctgttcaacctgatcgac 

13,405,667 13,414,963(+) 4A 1C 
gaagtgcttataggagtcgtg 

26 AATE003509 
catatcgccgagcatcac 

13,604,821 13,616,218(-) 4A 1B 
ccgacttgaccgtttctatg 

27 AATE015407 
gtacaacctggacgtgtttg 

14,122,043 14,125,830(+) 4A 1B 
gcattcgttgtggaagaagt 

28 AATE011319 
cctggtgcaatggtctact 

14,267,272 14,271,819(+) 4A 1B 
tttgatccatggacgacgg 

29 AATE004133 
cttctatcaactcgactgcg 

14,442,250 14,444,588(-) 4A 1B 
tacttcgggaaagagctagg 

30 AATE004183 
agaaatacaagagtgcccg 

14,480,893 14,510,197(+) 4A 1B 
ggatgagcgagaggaaaaa 

31 AATE009858 
gcaccgcgcaagaaga 

14,520,988 14,521,746(+) 4A 4B 
gcacgaagctgcggaa 

32 AATE021145 
gtgaagaaccagacgcttac 

14,584,043 14,588,240(-) 4A 4B 
aggaagtacggatagttcgg 

33 AATE007306 
ccatgtcgttgtcgattagg 

14,680,861 14,684,961(+) 4A 4B 
tcgttcgtgtactgctctat 

34 AATE005256 
gactacgtgatacagatcgc 

14,795,318 14,811,135(-) 4A 4B 
tggtccttgcggtagtag 

 

ʊʘʙʣʠʮʘ ɸ.2 ï ʄʘʨʢʝʨʥʳʝ ʛʝʥʳ An. atroparvus, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʣʷ ʢʘʨʪʠʨʦʚʘʥʠʷ 

ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʧʦʣʠʤʦʨʬʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʍ-ʭʨʦʤʦʩʦʤʳ ʫ An. messeae ʠ An. daciae, 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʙʦʨʢʠ AatrE3 

ˉ ID ʛʝʥʘ 
ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʧʨʘʡʤʝʨʦʚ (5ô - 3ô) 

ɻʝʥʦʤʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʚ 

AatrE3_ʍ: 
ʍʨʦʤʦʩʦʤʥʳʡ ʨʘʡʦʥ 

ʥʘʯʘʣʦ ʢʦʥʝʮ 
An. messeae 

ʍ1 

An. mes/dac 

ʍ2/ʍ0 

ɼʅʂ-ʤʘʨʢʝʨʳ ʜʣʷ An. messeae ʍ2 

1 AATE020937 
ttttcttgcgcgaagctgac 

13,164,49 13,186,382(+) 1ʉ 4B 
gaacaggcagcacaaaccag 

2 AATE005475 
cccgtcctttttctcctaca 

13,236,449 13,246,292(-) 1C 4B 
ttgattttctgtcgtgtccg 

ɼʅʂ-ʤʘʨʢʝʨʳ ʜʣʷ An. daciae ʍ0 

3 AATE021012 
ctgaatgggttcgactgt 

4,398,009 4,404,032(-) 2ɸ 2A 
gagtgacgctatcggaaa 

4 AATE006112 
ctcctcaagaactgcctaac 

4,410,821 4,414,953(+) 2ɸ 
ʥʝ ʫʜʘʣʦʩʴ 

ʢʘʨʪʠʨʦʚʘʪʴ tcagttttccgttgactcg 

5 AATE013223 
gagaagcgaaggacgaga 

4,528,886 4,534,883(+) 2ɸ 
ʧʝʨʝʤʝʩʪʠʣʩʷ ʚ 

3R ʧʣʝʯʦ ctcgcggtagagcctataa 

6 AATE009672 
gatcgacatggtgctgtc 

4,539,552 4,546,364(+) 2ɸ 
ʥʝ ʫʜʘʣʦʩʴ 

ʢʘʨʪʠʨʦʚʘʪʴ gtcaccttcctcgtctgt 

7 AATE013154 
actgagaacgcgaacatga 

4,571,860 4,577,721(-) 2ɸ 5B 
tatatggcgcaaggagtcg 

8 AATE000878 
ctcgagcaaccttagcagg 

4,584,281 4,586,634(+) 2ɸ 5B 
gctgcagctcgtgtagaat 

9 AATE006100 
agattacacgttggcatcc 

4,594,775 4,596,266(+) 2ɸ 5B 
cttaatagtgccagccgtt 

10 AATE012020 
acattctgcatctcgcacag 

4,602,182 4,608,814(-) 2ɸ 5B 
catcacgtcggggaagtagt 
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11 AATE011508 
gtcgtgatgagagtcaatgg 

4,609,127 4,610,269(-) 2ɸ 5B 
cgatgttgtttgcttacgtg 

12 AATE014810 
gttcacggaagactcacaaa 

4,611,080 4,611,919(+) 2ɸ 5B 
tcaatatcctctcgaagctga 

13 AATE000727 
ggagtacgtctcgtcgg 

4,728,774 4,729,577(+) 2ɸ 5B 
tgcgtacctacctgacac 

14 AATE010388 
gagttggctgtctaagaagg 

4,804,797 4,811,215(-) 2ɸ 5B 
ctgaatagtcccttcactgc 

15 AATE009337 
aatccaccacctacgctaaa 

4,874,801 4,878,654(-) 2ɸ 5B 
ctagcccgatgaacgaaaag 

16 AATE020637 
tttcctaagggcccagtttg 

4,986,904 4,993,021(+) 2ɸ 5B 
tcaacctgaactcgcacc 

17 AATE011314 
caaccgtacagtctgaaacc 

5,022,538 5,034,112(+) 2ɸ 5B 
tcatttcaatcggctcatcg 

18 AATE020602 
caagaagatcaccgagcac 

5,125,625 5,130,866(+) 2ɸ 5B 
gtgcgatcgagtacttcac 

19 AATE004697 
Tgctagaactacagtcaagt 

17,057,247 17,066,579(-) 5B 2A 
ccaactatcataagcgagtg 

20 AATE003340 
gcggttatcttttcctgttg 

17,252,047 17,256,383(+) 5ɸ 2A 
gtcgaagccgatgtagatta 

21 AATE018776 
ttcccgtggacagaatctac 

17,260,494 17,265,377(-) 5ɸ 
ʥʝ ʫʜʘʣʦʩʴ 

ʢʘʨʪʠʨʦʚʘʪʴ ccttcaccttatttcgctcg 

22 AATE010837 
ataaagcatctgaggacgag 

17,409,992 17,412,127(+) 5ɸ 
ʧʝʨʝʤʝʩʪʠʣʩʷ ʚ 

3L ʧʣʝʯʦ tttgcttgttcgatcttgag 
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ʂʘʨʪʠʨʦʚʘʥʠʝ ʬʣʘʥʢʝʨʥʳʭ ʛʝʥʦʚ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠʥʚʝʨʩʠʡ ʚ ʍ-ʭʨʦʤʦʩʦʤʝ ʫ 

An. daciae ʍ1 

 

ʈʠʩʫʥʦʢ ɹ.1 ï FISH ɼʅʂ-ʧʨʦʙ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʛʝʥʦʚ An. atroparvus, ʬʣʘʥʢʠʨʫʶʱʠʭ 

BR ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʥʘ ʧʦʣʠʪʝʥʥʳʭ ʍ-ʭʨʦʤʦʩʦʤʘʭ An. daciae X1. ʂʨʘʩʥʳʤ ʫʢʘʟʘʥʳ 

ɼʅʂ-ʧʨʦʙʳ (TAMRA), ʢʦʪʦʨʳʝ ʥʝ ʠʟʤʝʥʠʣʠ ʩʚʦʝʛʦ ʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʝʥʦʚ 

An. atroparvus; ʛʦʣʫʙʳʤ ɼʅʂ-ʧʨʦʙʳ (TAMRA), ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠʩʴ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠʥʚʝʨʩʠʷʭ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʘʢʦʚʦʤʫ ʧʦʣʦʞʝʥʠʶ ʫ An. messeae ʍ1  
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ʇʣʦʪʥʦʩʪʴ ʛʝʥʦʚ ʠ ʧʨʦʩʪʳʭ ʧʦʚʪʦʨʦʚ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʪʦʯʝʢ ʨʘʟʨʳʚʦʚ ʫ 

An. atroparvus 

 

ʈʠʩʫʥʦʢ ɺ.1 ï ʇʣʦʪʥʦʩʪʴ ʧʨʦʩʪʳʭ ʧʦʚʪʦʨʦʚ ʚ BR ʠ ʛʝʥʦʤʥʳʝ ʦʢʨʝʩʪʥʦʩʪʠ BR ʨʘʟʤʝʨʦʤ ʦʢʦʣʦ 

100 ʪʳʩ.ʧ.ʥ. ʚ ʍ-ʭʨʦʤʦʩʦʤʝ An. atroparvus. ʉʚʝʪʣʦ-ʨʦʟʦʚʳʝ ʩʪʦʣʙʮʳ ʧʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʝʥʠʝ BR 

ʚʥʫʪʨʠ ʛʝʥʦʤʥʳʭ ʢʚʘʨʪʘʣʦʚ. ʂʨʘʩʥʳʝ ʠ ʩʠʥʠʝ ʩʪʦʣʙʮʳ ʧʦʢʘʟʳʚʘʶʪ ʧʣʦʪʥʦʩʪʴ ʧʨʦʩʪʳʭ 

ʧʦʚʪʦʨʦʚ ʚ BR ʠ ʛʝʥʦʤʥʳʭ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɻʝʥʦʤʥʳʝ ʦʢʨʝʩʪʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʢʘʢ ʛʝʥʦʤʥʳʝ ʦʙʣʘʩʪʠ ʨʘʟʤʝʨʦʤ 50 ʢʙ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʰʝ ʠ ʥʠʞʝ ʢʘʞʜʦʛʦ 

BR. ɚ ð ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʧʨʦʩʪʳʭ ʧʦʚʪʦʨʦʚ ʧʦ ʚʩʝʡ ʭʨʦʤʦʩʦʤʝ ʩ ʨʘʟʤʝʨʦʤ ʙʠʥʘ, ʨʘʚʥʳʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʨʘʟʤʝʨʫ BR 
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ʈʠʩʫʥʦʢ ɺ.2 ï ʇʣʦʪʥʦʩʪʴ ʛʝʥʦʚ ʚ BR ʠ ʛʝʥʦʤʥʳʝ ʦʢʨʝʩʪʥʦʩʪʠ BR ʨʘʟʤʝʨʦʤ ʦʢʦʣʦ 100 ʪʳʩ.ʧ.ʥ. ʚ 

ʍ-ʭʨʦʤʦʩʦʤʝ An. atroparvus. ʉʚʝʪʣʦ-ʨʦʟʦʚʳʝ ʩʪʦʣʙʮʳ ʧʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʝʥʠʝ BR ʚʥʫʪʨʠ 

ʛʝʥʦʤʥʳʭ ʦʢʨʝʩʪʥʦʩʪʝʡ. ʂʨʘʩʥʳʝ ʠ ʩʠʥʠʝ ʩʪʦʣʙʮʳ ʧʦʢʘʟʳʚʘʶʪ ʧʣʦʪʥʦʩʪʴ ʛʝʥʦʚ ʚ BR ʠ 

ʛʝʥʦʤʥʳʭ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɻʝʥʦʤʥʳʝ ʦʢʨʝʩʪʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʛʝʥʦʤʥʳʝ 

ʨʝʛʠʦʥʳ ʨʘʟʤʝʨʦʤ 50 ʢʙ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʣʝʚʝʝ ʠ ʧʨʘʚʝʝ ʦʪ ʢʘʞʜʦʛʦ BR. ɚ ï 

ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʛʝʥʦʚ ʧʦ ʚʩʝʡ ʭʨʦʤʦʩʦʤʝ ʩ ʨʘʟʤʝʨʦʤ ʙʠʥʘ, ʨʘʚʥʳʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ 

ʨʘʟʤʝʨʫ BR 
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ʇʨʠʣʦʞʝʥʠʝ ɻ 

ʉʨʘʚʥʝʥʠʝ ʧʦʨʷʜʢʘ ʬʣʘʥʢʠʨʫʶʱʠʭ ʛʝʥʦʚ ʚ ʪʦʯʢʘʭ ʨʘʟʨʳʚʦʚ ʠʥʚʝʨʩʠʡ ʫ ʨʘʟʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Anopheles 

 

ʈʠʩʫʥʦʢ ɻ.1 ï ɻʝʥʦʤʥʳʡ ʣʠʥʝʡʥʳʡ ʧʦʨʷʜʦʢ ʦʨʪʦʣʦʛʦʚ ʛʝʥʦʚ, ʬʣʘʥʢʠʨʫʶʱʠʭ BRI. ʆʨʪʦʣʦʛʠʯʥʳʝ ʛʝʥʳ ʦʙʦʟʥʘʯʝʥʳ ʦʜʠʥʘʢʦʚʳʤʠ ʮʚʝʪʘʤʠ. 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʛʝʥʦʚ ʩʙʦʨʢʘʤ ʛʝʥʦʤʘ Vector Base. ɻʝʥʳ, ʬʣʘʥʢʠʨʫʶʱʠʝ ʪʦʯʢʫ ʨʘʟʨʳʚʦʚ ʫ An. atroparvus: AATE008844 ʠ AATE016042. 

ʉʧʣʦʰʥʘʷ ʯʝʨʥʘʷ ʣʠʥʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʣʠʟʦʩʪʴ ʤʝʞʜʫ ʛʝʥʘʤʠ (<10 ʂʙ), ʘ ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʙʦʣʝʝ 1 ʤʠʣʣʠʦʥʘ ʧʘʨ 

ʦʩʥʦʚʘʥʠʡ. ʇʦʣʦʞʝʥʠʝ ʛʝʥʘ ʥʘ ʧʣʶʩ ʮʝʧʠ ɼʅʂ ʫʢʘʟʘʥʦ ʩʪʨʝʣʢʦʡ, ʫʢʘʟʳʚʘʶʱʝʡ ʚʧʨʘʚʦ, ʘ ʧʦʣʦʞʝʥʠʝ ʥʘ ʤʠʥʫʩ ʮʝʧʠ ɼʅʂ ʫʢʘʟʘʥʦ ʩʪʨʝʣʢʦʡ, 

ʫʢʘʟʳʚʘʶʱʝʡ ʚʣʝʚʦ. ɻʝʥʳ ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʩʚʷʟʠ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʠʟʚʝʩʪʥʦʤ ʢʦʥʪʠʛʝ ʚʥʝ ʭʨʦʤʦʩʦʤʥʦʡ ʩʙʦʨʢʠ 
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ʈʠʩʫʥʦʢ ɻ.2 ï ɻʝʥʦʤʥʳʡ ʣʠʥʝʡʥʳʡ ʧʦʨʷʜʦʢ ʦʨʪʦʣʦʛʦʚ ʛʝʥʦʚ, ʬʣʘʥʢʠʨʫʶʱʠʭ BRIV. ʆʨʪʦʣʦʛʠʯʥʳʝ ʛʝʥʳ ʦʙʦʟʥʘʯʝʥʳ ʦʜʠʥʘʢʦʚʳʤʠ ʮʚʝʪʘʤʠ. 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʛʝʥʦʚ ʩʙʦʨʢʘʤ ʛʝʥʦʤʘ Vector Base. ɻʝʥʳ, ʬʣʘʥʢʠʨʫʶʱʠʝ ʪʦʯʢʫ ʨʘʟʨʳʚʦʚ ʫ An. atroparvus: AATE004183 ʠ AATE009858. 

ʉʧʣʦʰʥʘʷ ʯʝʨʥʘʷ ʣʠʥʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʣʠʟʦʩʪʴ ʤʝʞʜʫ ʛʝʥʘʤʠ (<10 ʂʙ), ʘ ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʙʦʣʝʝ 1 ʤʠʣʣʠʦʥʘ ʧʘʨ 

ʦʩʥʦʚʘʥʠʡ. ʇʦʣʦʞʝʥʠʝ ʛʝʥʘ ʥʘ ʧʣʶʩ ʮʝʧʠ ɼʅʂ ʫʢʘʟʘʥʦ ʩʪʨʝʣʢʦʡ, ʫʢʘʟʳʚʘʶʱʝʡ ʚʧʨʘʚʦ, ʘ ʧʦʣʦʞʝʥʠʝ ʥʘ ʤʠʥʫʩ ʮʝʧʠ ɼʅʂ ʫʢʘʟʘʥʦ ʩʪʨʝʣʢʦʡ, 

ʫʢʘʟʳʚʘʶʱʝʡ ʚʣʝʚʦ. ɻʝʥʳ ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʩʚʷʟʠ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʠʟʚʝʩʪʥʦʤ ʢʦʥʪʠʛʝ ʚʥʝ ʭʨʦʤʦʩʦʤʥʦʡ ʩʙʦʨʢʠ 
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ʈʠʩʫʥʦʢ ɻ.3 ïɻʝʥʦʤʥʳʡ ʣʠʥʝʡʥʳʡ ʧʦʨʷʜʦʢ ʦʨʪʦʣʦʛʦʚ ʛʝʥʦʚ, ʬʣʘʥʢʠʨʫʶʱʠʭ BRII. ʆʨʪʦʣʦʛʠʯʥʳʝ ʛʝʥʳ ʦʙʦʟʥʘʯʝʥʳ ʦʜʠʥʘʢʦʚʳʤʠ ʮʚʝʪʘʤʠ. 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʛʝʥʦʚ ʩʙʦʨʢʘʤ ʛʝʥʦʤʘ Vector Base. ɻʝʥʳ, ʬʣʘʥʢʠʨʫʶʱʠʝ ʪʦʯʢʫ ʨʘʟʨʳʚʦʚ ʫ An. atroparvus: AATE00016478 ʠ AATE020848. 

ʉʧʣʦʰʥʘʷ ʯʝʨʥʘʷ ʣʠʥʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʣʠʟʦʩʪʴ ʤʝʞʜʫ ʛʝʥʘʤʠ (<10 ʂʙ), ʘ ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʙʦʣʝʝ 1 ʤʠʣʣʠʦʥʘ ʧʘʨ 

ʦʩʥʦʚʘʥʠʡ. ʇʦʣʦʞʝʥʠʝ ʛʝʥʘ ʥʘ ʧʣʶʩ ʮʝʧʠ ɼʅʂ ʫʢʘʟʘʥʦ ʩʪʨʝʣʢʦʡ, ʫʢʘʟʳʚʘʶʱʝʡ ʚʧʨʘʚʦ, ʘ ʧʦʣʦʞʝʥʠʝ ʥʘ ʤʠʥʫʩ ʮʝʧʠ ɼʅʂ ʫʢʘʟʘʥʦ ʩʪʨʝʣʢʦʡ, 

ʫʢʘʟʳʚʘʶʱʝʡ ʚʣʝʚʦ. ɻʝʥʳ ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʩʚʷʟʠ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʠʟʚʝʩʪʥʦʤ ʢʦʥʪʠʛʝ ʚʥʝ ʭʨʦʤʦʩʦʤʥʦʡ ʩʙʦʨʢʠ 
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ʈʠʩʫʥʦʢ ɻ.4 ï ɻʝʥʦʤʥʳʡ ʣʠʥʝʡʥʳʡ ʧʦʨʷʜʦʢ ʦʨʪʦʣʦʛʦʚ ʛʝʥʦʚ, ʬʣʘʥʢʠʨʫʶʱʠʭ BRIII. ʆʨʪʦʣʦʛʠʯʥʳʝ ʛʝʥʳ ʦʙʦʟʥʘʯʝʥʳ ʦʜʠʥʘʢʦʚʳʤʠ ʮʚʝʪʘʤʠ. 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʛʝʥʦʚ ʩʙʦʨʢʘʤ ʛʝʥʦʤʘ Vector Base. ɻʝʥʳ, ʬʣʘʥʢʠʨʫʶʱʠʝ ʪʦʯʢʫ ʨʘʟʨʳʚʦʚ ʫ An. atroparvus: AATE00407 ʠ AATE002183. 

ʉʧʣʦʰʥʘʷ ʯʝʨʥʘʷ ʣʠʥʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʣʠʟʦʩʪʴ ʤʝʞʜʫ ʛʝʥʘʤʠ (<10 ʂʙ), ʘ ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʙʦʣʝʝ 1 ʤʠʣʣʠʦʥʘ ʧʘʨ 

ʦʩʥʦʚʘʥʠʡ. ʇʦʣʦʞʝʥʠʝ ʛʝʥʘ ʥʘ ʧʣʶʩ ʮʝʧʠ ɼʅʂ ʫʢʘʟʘʥʦ ʩʪʨʝʣʢʦʡ, ʫʢʘʟʳʚʘʶʱʝʡ ʚʧʨʘʚʦ, ʘ ʧʦʣʦʞʝʥʠʝ ʥʘ ʤʠʥʫʩ ʮʝʧʠ ɼʅʂ ʫʢʘʟʘʥʦ ʩʪʨʝʣʢʦʡ, 

ʫʢʘʟʳʚʘʶʱʝʡ ʚʣʝʚʦ. ɻʝʥʳ ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʩʚʷʟʠ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʠʟʚʝʩʪʥʦʤ ʢʦʥʪʠʛʝ ʚʥʝ ʭʨʦʤʦʩʦʤʥʦʡ ʩʙʦʨʢʠ. 




