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ɻʝʥʠ Dad ʪʘ tkv ʥʘʣʝʞʘʪʴ ʜʦ ʛʨʫʧʠ ʛʝʥʽʚ, ʟʘʜʽʷʥʠʭ ʫ Dpp-
ʩʠʛʥʘʣʴʥʦʤʫ ʰʣʷʭʫ. ɼʣʷ ʚʠʚʯʝʥʥʷ ʾʭ ʚʧʣʠʚʫ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʝʥʘ ʜʠʩ-
ʪʨʦʬʽʥʫ Drosophila melanogaster ʦʜʝʨʞʘʥʦ ʦʩʦʙʠʥʠ, ʱʦ ʚ ʦʜʥʦʤʫ ʦʨʛʘʥʽʟʤʽ 
ʤʽʩʪʠʣʠ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʛʝʥ-ʤʦʜʠʬʽʢʘʪʦʨ ʽ ʛʝʥʝʪʠʯʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʜʣʷ ʽʥ-
ʘʢʪʠʚʘʮʽʾ ʛʝʥʘ ʜʠʩʪʨʦʬʽʥʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʪʘʢʠʭ ʛʽʙʨʠʜʽʚ ʚʠʷʚʣʝʥʦ 
ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʚʝʥ ʢʨʠʣʘ, ʧʦʨʫʰʝʥʥʷ ʷʢʦʾ ʻ ʭʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ 
ʤʫʪʘʥʪʽʚ ʟʘ ʛʝʥʦʤ ʜʠʩʪʨʦʬʽʥʫ. ʇʝʥʝʪʨʘʥʪʥʽʩʪʴ ʧʨʦʷʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʝʥʽʚ-
ʤʦʜʠʬʽʢʘʪʦʨʽʚ ʩʪʘʥʦʚʠʣʘ 30,5ï48,5% ʫ ʧʦʪʦʤʢʽʚ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʣʽʥʽʾ Dad 
ʟ ʤʫʪʘʥʪʘʤʠ ʟʘ ʛʝʥʦʤ ʜʠʩʪʨʦʬʽʥʫ ʪʘ 2ï8% ʫ ʦʩʦʙʠʥ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʣʽʥʽʾ 
tkv ʟ ʪʠʤʠ ʞ ʤʫʪʘʥʪʘʤʠ. ʊʘʢʦʞ ʧʦʢʘʟʘʥʦ, ʱʦ ʛʝʥʠ Dad ʽ tkv ʟʫʤʦʚʣʶʶʪʴ 
ʯʘʩʪʢʦʚʝ ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʤôʷʟʽʚ ʪʦʨʘʢʩʫ. ɻʝʥ Dad ʚʠʷʚʠʚʩʷ ʙʽʣʴʰ 
ʘʢʪʠʚʥʠʤ ʩʫʧʨʝʩʦʨʦʤ ʤʫʪʘʥʪʥʦʛʦ ʜʠʩʪʨʦʬʽʥʦʚʦʛʦ ʬʝʥʦʪʠʧʫ ʧʦʨʽʚʥʷʥʦ ʟ 
ʛʝʥʦʤ tkv. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʨʦʟʦʬʽʣʘ, ʜʠʩʪʨʦʬʽʥ, ʛʝʥʠ-ʤʦʜʠʬʽʢʘʪʦʨʠ, Dad, tkv. 

ɿô̫ ʩʫʚʘʥʥʷ ʧʨʠʯʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ ʚʠʥʠʢʥʝʥʥʷ ʤôʷʟʦʚʠʭ ʜʠʩʪʨʦʬʽʡ ʫ ʣʶʜʠʥʠ ʻ ʦʜʥʽ-

ʻʶ ʟ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʧʨʦʙʣʝʤ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠ, ʦʩʢʽʣʴʢʠ ʪʘʢʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘʣʝ-

ʞʘʪʴ ʜʦ ʢʘʪʝʛʦʨʽʾ ʥʝʚʠʣʽʢʦʚʥʠʭ. ɺ ʦʩʥʦʚʽ ʾʭʥʴʦʛʦ ʨʦʟʚʠʪʢʫ ʣʝʞʘʪʴ ʧʦʨʫʰʝʥʥʷ ʫ ʩʪʨʫʢʪʫ-

ʨʽ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʜʠʩʪʨʦʬʽʥ-ʛʣʽʢʦʧʨʦʪʝʾʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ (ɼɻʂ). 

ɼɻʂ ʚʠʷʚʣʝʥʠʡ ʫ ʨʽʟʥʠʭ ʪʠʧʘʭ ʢʣʽʪʠʥ. ʆʩʥʦʚʥʦʶ ʡʦʛʦ ʬʫʥʢʮʽʻʶ ʻ ʧʝʨʝʜʘʯʘ ʩʠʛ-

ʥʘʣʽʚ ʽʟ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʧʨʦʩʪʦʨʫ ʚʩʝʨʝʜʠʥʫ ʢʣʽʪʠʥʠ [9].  

ʋ ʣʶʜʠʥʠ ʦʧʠʩʘʥʦ ʢʽʣʴʢʘ ʚʠʜʽʚ ʤʽʦʧʘʪʽʡ. ʉʝʨʝʜ ʥʠʭ ʥʘʡʚʘʞʯʦʶ ʻ ʤôʷʟʦʚʘ ʜʠʩʪʨʦ-

ʬʽʷ ɼʶʰʝʥʘ, ʷʢʘ ʩʧʨʠʯʠʥʶʻ ʧʦʩʪʫʧʦʚʫ ʜʝʛʨʘʜʘʮʽʶ ʤôʷʟʽʚ. ʎʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʨʘʧʣʷʻʪʴ-

ʩʷ ʟ ʯʘʩʪʦʪʦʶ 1:3500 ʽ ʚʨʘʞʘʻ, ʛʦʣʦʚʥʦ, ʯʦʣʦʚʽʢʽʚ. ɺ ʦʩʽʙ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʮʽʻʾ ʭʚʦʨʦ-

ʙʠ, ʜʝʛʨʘʜʘʮʽʷ ʤôʷʟʽʚ ʧʦʯʠʥʘʻʪʴʩʷ ʫ ʚʽʮʽ ʚʽʜ 6 ʨʦʢʽʚ ʽ ʧʨʦʛʨʝʩʫʻ ʜʦ ʩʤʝʨʪʽ, ʷʢʘ ʥʘʩʪʘʻ ʚ 

ʤʦʣʦʜʦʤʫ ʚʽʮʽ. ʇʨʠʯʠʥʦʶ ʨʦʟʚʠʪʢʫ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘʡʯʘʩʪʽʰʝ ʻ ʜʝʣʝʮʽʾ ʚ ʛʝʥʽ ʜʠʩ-

ʪʨʦʬʽʥʫ, ʷʢʠʡ ʤʽʩʪʠʪʴʩʷ ʚ ʍïʭʨʦʤʦʩʦʤʽ. ɼʠʩʪʨʦʬʽʥ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ɼɻʂ [8]. 

ʅʘ ʞʘʣʴ, ʥʘ ʜʘʥʠʡ ʯʘʩ ʤʘʣʦ ʚʽʜʦʤʦ ʧʨʦ ʤʦʣʝʢʫʣʷʨʥʽ ʤʝʭʘʥʽʟʤʠ, ʷʢʽ ʩʧʨʠʯʠʥʶʶʪʴ 

ʨʦʟʚʠʪʦʢ ʤʽʦʧʘʪʽʡ. ʄôʷʟʦʚʽ ʜʠʩʪʨʦʬʽʾ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʥʝ ʣʠʰʝ ʜʝʛʨʘʜʘʮʽʻʶ ʤôʷʟʽʚ, ʘʣʝ 

ʯʘʩʪʦ ʽ ʧʦʨʫʰʝʥʥʷʤʠ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʩʪʨʫʢʪʫʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ʅʘ ʩʴʦʛʦʜʥʽ ʪʘʢʽ ʟʘ-

ʭʚʦʨʶʚʘʥʥʷ ʣʽʢʫʶʪʴʩʷ ʣʠʰʝ ʩʠʤʧʪʦʤʘʪʠʯʥʦ. ɼʣʷ ʯʘʩʪʢʦʚʦʾ ʢʦʨʝʢʮʽʾ ʛʝʥʘ ʜʠʩʪʨʦʬʽʥʫ ʫ 

ʣʶʜʝʡ ʽʟ ʤôʷʟʦʚʦʶ ʜʠʩʪʨʦʬʽʻʶ ɼʶʰʝʥʘ (ʄɼɼ) ʪʘ ɹʝʢʢʝʨʘ (ʄɼɹ) ʟʘʩʪʦʩʦʚʫʶʪʴ ʛʝʥʦʪʝ-

ʨʘʧʝʚʪʠʯʥʽ ʧʽʜʭʦʜʠ [8]. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʟʜʘʪʥʽʩʪʴ ʛʝʥʽʚ Dad ʽ tkv D. melanogaster ʚʧʣʠʚʘʪʠ 

ʥʘ ʤʫʪʘʥʪʥʠʡ ʬʝʥʦʪʠʧ  ʟʘ ʛʝʥʦʤ ʜʠʩʪʨʦʬʽʥʫ ʫ ʣʽʥʽʡ tg6 ʪʘ tg4.  

ʄʘʪʝʨʽʘʣʦʤ ʜʦʩʣʽʜʞʝʥʴ ʩʣʫʞʠʣʠ ʚʠʩʦʢʦʽʥʙʨʝʜʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʣʽʥʽʾ Drosophila 

melanogaster, ʦʪʨʠʤʘʥʽ ʟ ʫʥʽʚʝʨʩʠʪʝʪʫ ɼʞ. ɺʘʰʠʥʛʪʦʥʘ (ʤ. ʉʽʝʪʣ, ʉʐɸ): tg4 

(tg4tubGal4/TM6B,Tb), tg6 (dsDys(tg6)tubGal4/TM6B,Tb). ɼʘʥʽ ʣʽʥʽʾ ʙʫʣʠ ʩʢʦʥʩʪʨʫʡʦʚʘʥʽ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʥʪʠʩʝʥʩ-ʈʅʂ ʜʦ N- ʪʘ ʜʦ C-ʢʽʥʮʷ ʤʈʅʂ ʜʠʩʪʨʦʬʽʥʫ [9]. ʃʽʥʽʷ tg6 ʭʘ-
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ʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʩʠʥʪʝʟʫ ʫʩʽʭ ʽʟʦʬʦʨʤ ʜʠʩʪʨʦʬʽʥʫ ʥʘ 70%, ʪʦʜʽ ʷʢ ʫ ʣʽʥʽʾ tg4 

ʩʠʥʪʝʟʫʶʪʴʩʷ ʣʠʰʝ ʢʦʨʦʪʢʽ ʽʟʦʬʦʨʤʠ. ʊʘʢʦʞ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʣʽʥʽʾ Dad (Dad[j1E4]/

TM6B,Tb), tkv (tkv[16713]/Cy0) ʽ ʣʽʥʽʷ ʜʠʢʦʛʦ ʪʠʧʫ Oregon. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʤʫʭ ʜʠʢʦʛʦ ʪʠʧʫ ʪʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʫʪʘʥʪʥʠʭ 

ʣʽʥʽʡ ʧʨʦʚʦʜʠʚʩʷ ʪʝʩʪ ʥʘ ʚʠʞʠʚʘʥʥʷ ʟ ʧʦʜʘʣʴʰʦʶ ʧʦʙʫʜʦʚʦʶ ʽ ʘʥʘʣʽʟʦʤ ʢʨʠʚʠʭ ʚʠʞʠ-

ʚʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʩʘʤʮʽʚ ʚʽʢʦʤ ʦʜʥʘ-ʜʚʽ ʜʦʙʠ ʨʦʟʩʘʜʞʫʚʘʣʠ ʫ ʜʨʦʟʦʬʽʣʴʥʽ ʩʪʘʢʘʥʯʠʢʠ ʧʦ 

10 ʽʤʘʛʦ ʚ ʢʦʞʥʦʤʫ. ʂʦʞʝʥ ʽʟ ʚʘʨʽʘʥʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʢʣʶʯʘʚ ʧʦ 10 ʧʦʚʪʦʨʽʚ 

(ʩʪʘʢʘʥʯʠʢʽʚ), ʫ ʷʢʠʭ ʚ ʩʫʢʫʧʥʦʩʪʽ ʥʘʣʽʯʫʚʘʣʦʩʷ ʧʦ 100 ʢʦʤʘʭ. ʇʽʜʨʘʭʫʥʦʢ ʞʠʚʠʭ ʤʫʭ ʽ 

ʧʝʨʝʩʘʜʢʫ ʥʘ ʩʚʽʞʝ ʧʦʞʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʨʦʚʦʜʠʣʠ ʨʘʟ ʫ 3 ʜʥʽ ʙʝʟ ʝʬʽʨʠʟʘʮʽʾ. ʇʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʠʟʥʘʯʘʣʠ ʧʦʢʘʟʥʠʢʠ ʩʝʨʝʜʥʴʦʾ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ (ʉʊɾ) ʽ ʤʘʢ-

ʩʠʤʘʣʴʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ (ʄʊɾ). ʇʦʢʘʟʥʠʢʠ ʩʝʨʝʜʥʴʦʾ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʚʠʟʥʘʯʘʣʠ 

ʟʘ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: S75 ï ʪʝʨʤʽʥ (ʫ ʜʦʙʘʭ), ʥʘ ʢʦʪʨʠʡ ʟʘʣʠʰʘʶʪʴʩʷ ʞʠʚʠʤʠ 75% 

ʤʫʭ; S50 ï 50% ʤʫʭ; S25 ï 25% ʤʫʭ. ɺʠʛʦʪʦʚʣʝʥʥʷ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʤôʷʟʽʚ ʪʦʨʘʢ-

ʩʫ  D. melanogaster ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ ʍʝʡʟʝʥʙʝʨʛʘ ʽ ɹʦʣʷ [5]. ʌʘʨʙʫʚʘʥʥʷ 

ʧʨʝʧʘʨʘʪʽʚ ʟʨʽʟʽʚ ʪʦʨʘʢʩʫ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ ʟʜʽʡʩʥʶʚʘʣʠ ʟʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ 

ʄʘʡʻʨʘ [1]. ʆʪʨʠʤʘʥʽ ʧʨʝʧʘʨʘʪʠ ʘʥʘʣʽʟʫʚʘʣʠ ʫ ʚʠʜʠʤʦʤʫ ʩʚʽʪʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʦʙôʻʢʪʠʚʘ 20ï ʽ 40-ʢʨʘʪʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʥʘ ʤʽʢʨʦʩʢʦʧʽ Loboval 3 Carl Zeiss ï Jena. ʉʪʘʪʠ-

ʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʫʥʢʮʽʡ ʽ ʧʘʢʝʪʫ ʘʥʘʣʽʟʫ 

ʜʘʥʠʭ ʧʨʦʛʨʘʤʠ Microsoft Excel. 

ʍʦʨʦʰʠʤ ʤʦʜʝʣʴʥʠʤ ʦʙôʻʢʪʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʦʩʥʦʚ 

ʚʠʥʠʢʥʝʥʥʷ ʤʽʦʧʘʪʽʡ ʻ D. melanogaster. ʇʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʠ, ʱʦ ʫ ʜʨʦʟʦʬʽ-

ʣʠ ʥʘʷʚʥʽ ʛʦʤʦʣʦʛʠ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʜʠʩʪʨʦʬʽʥ-

ʛʣʽʢʦʧʨʦʪʝʾʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ; ʧʨʠ ʮʴʦʤʫ ʚʦʥʠ ʧʨʦʷʚʣʷʶʪʴ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʧʦʜʽʙʥʦʩʪʽ 

ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʨʫʢʪʫʨ ʣʶʜʠʥʠ [1, 3, 9]. ʋ ʪʦʡ ʞʝ ʯʘʩ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ 37 ʛʝʥʽʚ, ʷʢʽ ʤʦ-

ʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʤʦʜʠʬʽʢʘʪʦʨʘʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɼɻʂ [6]. ʎʝ ʛʝʥʠ, ʟʘʜʽʷʥʽ ʫ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʤôʷʟʽʚ ʽ ʮʠʪʦʩʢʝʣʝʪʘ (Cam, nAcRŬ-30D); ʤʽʛʨʘʮʽʾ ʥʝʡʨʦʥʽʚ ʽ ʚʠʟʥʘʯʝʥʥʽ 

ʢʣʽʪʠʥʥʦʾ ʧʦʣʷʨʥʦʩʪʽ (sema, sli, robo); ʟʘʣʫʯʝʥʽ ʫ Notch(notch); Dpp(Dad, tkv, dpp); EGFR

(kek, argos) ʩʠʛʥʘʣʴʥʠʭ ʰʣʷʭʘʭ, ʘ ʪʘʢʦʞ ʛʝʥʠ posh, kis, gam, vimar [6]. 

ɻʝʥʠ Dad ʽ tkv Dpp-ʩʠʛʥʘʣʴʥʦʛʦ ʰʣʷʭʫ ʟʘʜʽʷʥʽ ʚ ʤʦʨʬʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ. 

Dpp-ʩʠʛʥʘʣʴʥʠʡ ʰʣʷʭ ʢʦʥʪʨʦʣʶʻ ʬʦʨʤʫʚʘʥʥʷ ʽʤʘʛʽʥʘʣʴʥʠʭ ʜʠʩʢʽʚ ʜʨʦʟʦʬʽʣʠ. ɻʨʘʜʽʻʥʪ 

ʙʽʣʢʘ Dpp ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʽʥʜʫʢʮʽʶ ʜʦʨʟʦ-ʚʝʥʪʨʘʣʴʥʦʾ ʧʦʣʷʨʥʦʩʪʽ ʪʽʣʘ ʜʨʦʟʦʬʽʣʠ, ʘ ʪʘʢʦʞ 

ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʤʦʨʬʦʛʝʥʝʟʽ ʢʨʠʣʘ [2]. ʋ ʢʣʽʪʠʥʘʭ, ʷʢʽ ʥʝʩʫʪʴ ʨʝʮʝʧʪʦʨʠ ʜʦ ʙʽʣʢʘ Decapen-

taplegic (Dpp), ʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʝʢʩʧʨʝʩʽʷ ʛʝʥʽʚ, ʱʦ ʚʽʜʧʦʚʽ-

ʜʘʶʪʴ ʟʘ ʧʨʘʚʠʣʴʥʝ ʫʪʚʦʨʝʥʥʷ ʽʤʘʛʽʥʘʣʴʥʠʭ ʜʠʩʢʽʚ ʽ ʧʦʜʘʣʴʰʝ ʬʦʨʤʫʚʘʥʥʷ ʧʣʘʩʪʠʥʢʠ 

ʢʨʠʣʘ ʜʨʦʟʦʬʽʣʠ. ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʨʝʮʝʧʪʦʨʽʚ ʜʣʷ ʤʦʨʬʦʛʝʥʫ Dpp ʻ ʧʨʦʜʫʢʪ ʛʝʥʘ tkv 

(Thickveins), ʷʢʠʡ ʻ ʧʦʩʝʨʝʜʥʠʢʦʤ ʫ ʪʨʘʥʩʜʫʢʮʽʾ Dpp-ʩʠʛʥʘʣʽʚ ʫ ʢʣʽʪʠʥʫ. ʄʫʪʘʮʽʾ ʚ ʛʝʥʽ 

tkv ʤʘʶʪʴ ʪʘʢʠʡ ʩʘʤʠʡ ʝʬʝʢʪ, ʷʢ ʽ ʤʫʪʘʮʽʾ ʫ ʛʝʥʽ dpp, ɦ ʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʤʦʞʣʠʚʽʩʪʴ Dpp-

ʩʠʛʥʘʣʶʚʘʥʥʷ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʨʝʮʝʧʪʦʨʽʚ ʜʦ ʙʽʣʢʘ Dpp. ʇʨʦʜʫʢʪ ʛʝʥʘ Dad ʻ ʥʝʛʘʪʠʚʥʠʤ 

ʨʝʛʫʣʷʪʦʨʦʤ Dpp-ʩʠʛʥʘʣʴʥʦʛʦ ʰʣʷʭʫ. ʇʨʠ ʚʠʩʦʢʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʣʢʘ Dpp ʫ ʧʦʟʘʢʣʽʪʠʥ-

ʥʦʤʫ ʧʨʦʩʪʦʨʽ ʮʝʡ ʩʠʛʥʘʣʴʥʠʡ ʰʣʷʭ ʟʜʘʪʝʥ ʩʘʤʦʽʥʛʽʙʫʚʘʪʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʩʠʥʪʝʟʫ ʙʽʣʢʘ 

Dad. ʂʨʽʤ ʪʦʛʦ, Dpp ï ʩʠʛʥʘʣʴʥʠʡ ʰʣʷʭ, ʟʘʜʽʷʥʠʡ ʫ ʢʘʩʢʘʜʥʦʤʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʚʝʥ 

ʢʨʠʣʘ, ʘ ʩʘʤʝ ʫ ʚʠʟʥʘʯʝʥʥʽ ʤʽʩʮʷ, ʜʝ ʤʦʞʫʪʴ ʩʬʦʨʤʫʚʘʪʠʩʷ ʚʝʥʠ [2]. 

ʋ Drosophila ʧʽʜ ʯʘʩ ʨʦʟʚʠʪʢʫ ʢʨʠʣʘ ʬʦʨʤʫʶʪʴʩʷ ʧôʷʪʴ ʧʦʟʜʦʚʞʥʽʭ ʚʝʥ L1, L2, 

L3, L4, L5 ʪʘ ʜʚʽ ʧʦʧʝʨʝʯʥʽ ï ʧʝʨʝʜʥʷ (ACV) ʽ ʟʘʜʥʷ (PCV) (ʨʠʩ. 1, ɸ). ɼʣʷ ʣʽʥʽʾ ʜʠʢʦʛʦ 

ʪʠʧʫ Oregon ʭʘʨʘʢʪʝʨʥʦʶ ʻ ʟʘʚʝʨʰʝʥʽʩʪʴ ʧʦʧʝʨʝʯʥʠʭ ʞʠʣʦʢ: ACV ʟôʻʜʥʫʻ L3 ʪʘ L4, 

PCV ï L4 ʪʘ L5. ʋ ʤʫʪʘʥʪʽʚ tg4 ʪʘ tg6 ʨʦʟʚʠʪʦʢ PCV ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʧʦʨʫʰʝʥʥʷʤ ʽ ʩʧʨʠ-



57 ɺ. ʈʽʰʢʦ, ʆ. ʇʦʙʝʨʝʞʥʠʢ, ʄ. ʂʫʯʝʨʝʥʢʦ ʪʘ ʽʥ.  

 

ʯʠʥʷʻ ʬʦʨʤʫʚʘʥʥʷ ʚʝʥʠ, ʷʢʘ ʥʝ ʪʦʨʢʘʻʪʴʩʷ ʧʦʟʜʦʚʞʥʽʭ ʚʝʥ ʽ ʤʦʞʝ ʛʘʣʫʟʠʪʠʩʷ, ʢʨʽʤ ʪʦʛʦ, 

ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠʩʷ ʜʦʜʘʪʢʦʚʽ ʞʠʣʢʠ ʥʘʜ L2 (ʨʠʩ. 1, ɹ, ɺ) [6]. ʎʝʡ ʬʝʥʦʪʠʧ ʩʧʦʩʪʝʨʽ-

ʛʘʣʠ ʟ ʯʘʩʪʦʪʦʶ 0,961Ñ0,015 ʫ ʦʩʦʙʠʥ ʣʽʥʽʾ tg4 ʪʘ ʟ ʯʘʩʪʦʪʦʶ 0,89Ñ0,027 ʫ ʤʫʪʘʥʪʽʚ tg6 

(ʪʘʙʣ. 1).  

ɼʣʷ ʘʥʘʣʽʟʫ ʤʦʜʠʬʽʢʫʶʯʦʛʦ ʚʧʣʠʚʫ ʛʝʥʽʚ Dad ʽ tkv Dpp-ʩʠʛʥʘʣʴʥʦʛʦ ʰʣʷʭʫ ʥʘ 

ʤʫʪʘʥʪʥʠʡ ʬʝʥʦʪʠʧ ʟʘ ʛʝʥʦʤ ʜʠʩʪʨʦʬʽʥʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʩʭʨʝʱʫʚʘʥʥʷ ʣʽʥʽʡ Dad ʪʘ tkv, 

ʱʦ ʤʽʩʪʠʣʠ ʜʦʜʘʪʢʦʚʽ ʢʦʧʽʾ ʛʝʥʽʚ-ʤʦʜʠʬʽʢʘʪʦʨʽʚ, ʟ ʤʫʪʘʥʪʘʤʠ ʟʘ ʛʝʥʦʤ ʜʠʩʪʨʦʬʽʥʫ. ʗʢ 

ʢʦʥʪʨʦʣʴ ʚʠʢʦʨʠʩʪʘʥʦ ʚʠʭʽʜʥʽ ʣʽʥʽʾ ʪʘ ʣʽʥʽʶ ʜʠʢʦʛʦ ʪʠʧʫ Oregon. ʉʝʨʝʜ ʧʦʪʦʤʢʽʚ ʧʝʨʰʦ-

ʛʦ ʧʦʢʦʣʽʥʥʷ ʦʪʨʠʤʘʥʦ ʢʽʣʴʢʘ ʛʝʥʦʪʠʧʦʚʠʭ ʢʣʘʩʽʚ. ɯʟ ʥʠʭ ʚʽʜʙʠʨʘʣʠ ʦʩʦʙʠʥ ʟ ʧʦʪʨʽʙʥʠʤ 

ʛʝʥʦʪʠʧʦʤ, ʪʦʙʪʦ ʪʘʢʠʭ, ʷʢʽ ʚ ʦʜʥʦʤʫ ʦʨʛʘʥʽʟʤʽ ʤʽʩʪʠʣʠ ʢʦʥʩʪʨʫʢʮʽʶ, ʱʦ ʙʣʦʢʫʻ 

ʪʨʘʥʩʣʷʮʽʶ ʜʠʩʪʨʦʬʽʥʫ, ʽ ʦʜʥʦʯʘʩʥʦ ʛʝʥ-ʤʦʜʠʬʽʢʘʪʦʨ. ɸʥʘʣʽʟʫʚʘʣʠ ʪʘʢʠʭ ʧʦʪʦʤʢʽʚ ʟʘ 

ʬʝʥʦʪʠʧʦʤ ʞʠʣʢʫʚʘʥʥʷ ʚʝʥ ʢʨʠʣʘ (ʨʠʩ. 2, ʪʘʙʣ. 1). 

ʊʘʢ, ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʣʽʥʽʡ Dad×tg4 ʫ ʧʝʨʰʦʤʫ ʧʦʢʦʣʽʥʥʽ ʙʫʣʦ ʦʪʨʠʤʘʥʦ 154 ʦʩʦ-

ʙʠʥʠ ʟ ʧʦʪʨʽʙʥʠʤ ʛʝʥʦʪʠʧʦʤ, ʽʟ ʥʠʭ ʫ 47 ʦʩʦʙʠʥ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʜʥʴʦʾ 

ʧʦʧʝʨʝʯʥʦʾ ʚʝʥʠ ʢʨʠʣʘ (ʪʘʙʣ. 1, ʨʠʩ. 2, ɸ). ʏʘʩʪʦʪʘ ʪʘʢʠʭ ʧʦʪʦʤʢʽʚ ʩʪʘʥʦʚʠʣʘ 

0,305Ñ0,037. ʉʝʨʝʜ ʧʦʪʦʤʢʽʚ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʣʽʥʽʡ Dad×tg6 ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 132 ʦʩʦʙʠʥʠ 

ʟ ʧʦʪʨʽʙʥʠʤ ʛʝʥʦʪʠʧʦʤ, 64 ʦʩʦʙʠʥʠ ʟ ʷʢʠʭ ʤʘʣʠ ʚʽʜʥʦʚʣʝʥʽ ʚʝʥʠ ʢʨʠʣ (ʯʘʩʪʦʪʘ ʧʦʷʚʠ 

0,485Ñ0,043)(ʨʠʩ. 2, ɹ). ʉʝʨʝʜ 100 ʧʦʪʦʤʢʽʚ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ tkv×tg4 ʙʫʣʦ ʦʪʨʠʤʘʥʦ 8 

ʦʩʦʙʠʥ ʟ ʚʽʜʥʦʚʣʝʥʠʤʠ ʚʝʥʘʤʠ ʢʨʠʣ (ʯʘʩʪʦʪʘ ʧʦʷʚʠ 0,08Ñ0,027). ɺʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʣʽʥʽʡ 

tkv×tg6 ʫ ʧʝʨʰʦʤʫ ʧʦʢʦʣʽʥʥʽ ʦʪʨʠʤʘʣʠ 100 ʛʽʙʨʠʜʽʚ ʟ ʧʦʪʨʽʙʥʠʤ ʛʝʥʦʪʠʧʦʤ, ʽʟ ʷʢʠʭ ʣʠ-

ʰʝ 2 ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʚʽʜʥʦʚʣʝʥʠʤ ʬʝʥʦʪʠʧʦʤ (ʯʘʩʪʦʪʘ ʧʦʷʚʠ 0,02Ñ0,014). 

ʆʪʞʝ, ʛʝʥʠ Dad ʪʘ tkv ʧʝʚʥʠʤ ʯʠʥʦʤ ʩʫʧʨʝʩʫʶʪʴ ʤʫʪʘʥʪʥʠʡ ʬʝʥʦʪʠʧ ʟʘ ʛʝʥʦʤ 

ʜʠʩʪʨʦʬʽʥʫ. ɼʦʩʣʽʜʞʫʚʘʥʽ ʛʝʥʠ-ʤʦʜʠʬʽʢʘʪʦʨʠ ʧʨʦʷʚʣʷʶʪʴ ʥʝʧʦʚʥʫ ʧʝʥʝʪʨʘʥʪʥʽʩʪʴ. ʊʘʢ, 

ʧʝʥʝʪʨʘʥʪʥʽʩʪʴ ʛʝʥʘ Dad ʩʪʘʥʦʚʠʣʘ 30,5ï48,5%, ʧʝʥʝʪʨʘʥʪʥʽʩʪʴ ʛʝʥʘ tkv ʫ ʧʦʪʦʤʢʽʚ ʚʽʜ 

ʩʭʨʝʱʫʚʘʥʴ ʣʽʥʽʡ tkv×tg4 ï 8%. ɹʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʛʝʥ tkv ʫ ʦʩʦʙʠʥ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ 

ʣʽʥʽʡ tkv×tg6 ʥʝ ʤʘʻ ʩʫʧʨʝʩʦʨʥʦʾ ʩʠʣʠ ʽ ʥʘʚʽʪʴ ʩʧʨʠʯʠʥʷʻ ʧʦʷʚʫ ʦʩʦʙʠʥ ʽʟ ʚʽʜʥʦʚʣʝʥʠʤ 

ʬʝʥʦʪʠʧʦʤ ʟ ʥʠʞʯʦʶ (2%) ʯʘʩʪʦʪʦʶ, ʥʽʞ ʫ ʚʠʭʽʜʥʦʾ ʣʽʥʽʾ (11%). ʆʪʞʝ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʥʘʯʥʦ ʘʢʪʠʚʥʽʰʠʤ ʩʫʧʨʝʩʦʨʦʤ ʤʫʪʘʥʪʥʦʛʦ ʬʝʥʦʪʠʧʫ ʟʘ ʛʝʥʦʤ ʜʠʩ-

ʪʨʦʬʽʥʫ ʟʘ ʚʝʥʘʤʠ ʢʨʠʣ ʻ ʛʝʥ Dad. ʂʨʽʤ ʪʦʛʦ, ʫ ʯʘʩʪʠʥʠ ʤʫʪʘʥʪʽʚ ʧʝʨʰʦʛʦ ʧʦʢʦʣʽʥʥʷ ʚʽʜ 

ʩʭʨʝʱʫʚʘʥʥʷ ʣʽʥʽʾ Dad ̔ ʟ ʣʽʥʽʷʤʠ tg4 ʪʘ tg6 ʚʠʷʚʣʝʥʦ ʧʦʷʚʫ ʜʦʜʘʪʢʦʚʠʭ ʞʠʣʦʢ (ʫ 45 ʦʩʦ-

ʙʠʥ ʩʝʨʝʜ 154 ʧʦʪʦʤʢʽʚ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʣʽʥʽʡ tg4×Dad ̔  ʫ 12 ʦʩʦʙʠʥ ʟʽ 132 ʚʽʜ ʩʭʨʝʱʫ-

ʚʘʥʥʷ tg6×Dad), ɦ ʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʽʜʩʠʣʝʥʥʷ ʤʫʪʘʥʪʥʦʛʦ ʬʝʥʦʪʠʧʫ (ʨʠʩ. 3, ɸ, ɹ). ʊʦʙʪʦ 

ʛʝʥʠ Dad ̔  tkv ʤʦʜʠʬʽʢʫʶʪʴ ʧʨʦʷʚ ʞʠʣʢʫʚʘʥʥʷ ʢʨʠʣ ʰʣʷʭʦʤ ʷʢ ʧʦʩʠʣʝʥʥʷ ʤʫʪʘʥʪʥʦʛʦ, 

ʪʘʢ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʝʥʦʪʠʧʫ. 

 

ACV 

PCV 

L1 L2  

L3 

L4  

L5   Or(wt) tg4 tg6 

ɸ                                                   ɹ                                                 ɺ 

ʈʠʩ. 1. ɺʝʥʠ ʢʨʠʣʘ ʣʽʥʽʾ ʜʠʢʦʛʦ ʪʠʧʫ Oregon (ɸ) ʽ ʤʫʪʘʥʪʽʚ ʟʘ ʛʝʥʦʤ ʜʠʩʪʨʦʬʽʥʫ ï tg4 (ɹ) ʪʘ tg6 (ɺ). 
ɸ ï L1, L2, L3, L4, L5 ï ʧʦʟʜʦʚʞʥʽ ʚʝʥʠ, ACV ʪʘ PCV ï ʧʝʨʝʜʥʷ ʪʘ ʟʘʜʥʷ ʧʦʧʝʨʝʯʥʽ ʚʝʥʠ, 
ʚʽʜʧʦʚʽʜʥʦ. ɹ, ɺ ï ʉʪʨʽʣʢʘʤʠ ʧʦʟʥʘʯʝʥʦ ʜʝʬʝʢʪʠ ʟʘʜʥʴʦʾ ʧʦʧʝʨʝʯʥʦʾ ʚʝʥʠ ʢʨʠʣʘ (PCV)  ʪʘ 
ʜʦʜʘʪʢʦʚʦ ʫʪʚʦʨʝʥʫ ʚʝʥʫ ʥʘʜ L2. 
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ɺʽʜʦʤʦ, ʱʦ ʤʫʪʘʮʽʾ ʚ ʛʝʥʽ ʜʠʩʪʨʦʬʽʥʫ ʩʧʨʠʯʠʥʷʶʪʴ ʫ ʜʨʦʟʦʬʽʣʠ ʥʝ ʪʽʣʴʢʠ ʟʤʽʥʠ 

ʧʦʣʷʨʥʦʩʪʽ ʚʝʥ ʢʨʠʣʘ, ʘʣʝ ʡ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʪʘ ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʤôʷ-

ʟʽʚ [6]. ʊʦʤʫ ʤʠ ʥʘʜʘʣʽ ʜʦʩʣʽʜʠʣʠ ʚʠʞʠʚʘʥʥʷ ʪʘ ʧʘʨʘʤʝʪʨʠ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ, ʘ ʪʘʢʦʞ 

ʩʪʨʫʢʪʫʨʫ ʤôʷʟʽʚ ʫ ʤʫʭ ʟ ̔ʩʫʧʨʝʩʽʻʶ ʤʫʪʘʥʪʥʦʛʦ ʬʝʥʦʪʠʧʫ. 

 
tg4×Dad tg6×Dad 

ʊʘʙʣʠʮʷ 1 

ɸʥʘʣʽʟ ʧʦʪʦʤʢʽʚ ʧʝʨʰʦʛʦ ʧʦʢʦʣʽʥʥʷ ʟʘ ʬʝʥʦʪʠʧʦʤ ʚʝʥ ʢʨʠʣʘ 

ʇʨʠʤʽʪʢʘ. * ï ɺʽʨʦʛʽʜʥʽʩʪʴ ʨÓ0,95, ʥʠʟʴʢʘ ʥʘʷʚʥʽʩʪʴ ʝʬʝʢʪʫ (ʚʽʜʥʦʚʣʝʥʥʷ ʚʝʥ) ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʜʧʦ-
ʚʽʜʥʠʤ ʢʦʥʪʨʦʣʝʤ. ***  ï ɺʽʨʦʛʽʜʥʽʩʪʴ ʨÓ0,999, ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʘ ʥʘʷʚʥʽʩʪʴ ʝʬʝʢʪʫ (ʫ ʦʩʦʙʠʥ 
ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʣʽʥʽʡ tkv×tg6 ʚʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢʪʫ) ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʢʦʥʪʨʦʣʝʤ. 

F1 

ʂ-ʩʪʴ  

ʧʨʦʘʥʘ-

ʣʽʟʦʚʘʥʠʭ 

ʧʦʪʦʤʢʽʚ 

ʂ-ʩʪʴ ʦʩʦʙʠʥ ʟ 

ʤʫʪʘʮʽʻʶ ʽ ʛʝʥʦʤ 

ʤʦʜʠʬʽʢʘʪʦʨʦʤ 

ʂ-ʩʪʴ ʦʩʦʙʠʥ ʟ 

ʥʦʨʤʘʣʴʥʠʤ 

ʬʝʥʦʪʠʧʦʤ 

ʏʘʩʪʦʪʘ ʦʩʦʙʠʥ 

ʟ ʤʫʪʘʥʪʥʠʤ 

ʬʝʥʦʪʠʧʦʤ 

ʏʘʩʪʦʪʘ ʦʩʦʙʠʥ 

ʟ ʥʦʨʤʘʣʴʥʠʤ 

ʬʝʥʦʪʠʧʦʤ 

ʂʦʥʪʨʦʣʴ  tg4 

Dad×tg4 

tkv×tg4 

ʂʦʥʪʨʦʣʴ tg6 

Dad×tg6 

tkv×tg6 

154 

550 

352 

132 

438 

360 

154 

154 

100 

132 

132 

100 

6 

47 

8 

15 

64 

2 

0,961Ñ0,015 

0,695Ñ0,037 

0,92Ñ0,027 

0,89Ñ0,027 

0,515Ñ0,043 

0,98Ñ0,014 

0,039Ñ0,015 

0,305Ñ0,037***  

0,08Ñ0,027* 

0,11Ñ0,027 

0,485Ñ0,043*** 

0,02Ñ0,014*** 

ʈʠʩ. 2. ɺʽʜʥʦʚʣʝʥʥʷ ʟʘʜʥʴʦʾ ʧʦʧʝʨʝʯʥʦʾ ʚʝʥʠ PCV ʫ ʦʩʦʙʠʥ ʧʝʨʰʦʛʦ ʧʦʢʦʣʽʥʥʷ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ: 
ɸ ï ʣʽʥʽʡ tg4×Dad. ɹ ï ʣʽʥʽʡ tg6×Dad. ʉʪʨʽʣʢʘʤʠ ʧʦʟʥʘʯʝʥʦ ʚʽʜʥʦʚʣʝʥʽ ʟʘʜʥʽ ʧʦʧʝʨʝʯʥʽ 
ʚʝʥʠ ʢʨʠʣʘ (PCV). 

 

tg4 

ʈʠʩ. 3. ɺʝʥʠ ʢʨʠʣʘ ʫ ʦʩʦʙʠʥ ʧʝʨʰʦʛʦ ʧʦʢʦʣʽʥʥʷ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ Dad×tg4 (ɹ) ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜ-
ʥʦʶ ʣʽʥʽʻʶ tg4 (ɸ). ʉʪʨʽʣʢʘʤʠ ʧʦʟʥʘʯʝʥʦ ʜʦʜʘʪʢʦʚʽ ʚʝʥʠ ʢʨʠʣʘ. 

             ɸ                                                                  ɹ 

           ɸ                                                                    ɹ 


