
 

ʍʨʦʤʦʩʦʤʥʽ ʪʨʘʥʩʣʦʢʘʮʽʾ 

ɯʥʬʦʨʤʘʮʽʷ ʜʣʷ ʧʘʮʽʻʥʪʽʚ  
ʪʘ ʾʭ ʩʽʤʝʡ 



ʍʨʦʤʦʩʦʤʥʽ ʪʨʘʥʩʣʦʢʘʮʽʾ 
 
ʅʠʞʯʝ ʧʦʜʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʦʧʠʩʫʻ, ʱʦ ʪʘʢʝ ʭʨʦʤʦʩʦʤʥʽ 
ʪʨʘʥʩʣʦʢʘʮʽʾ, ʷʢ ʚʦʥʠ ʤʦʞʫʪʴ ʫʩʧʘʜʢʦʚʫʚʘʪʠʩʷ ʪʘ ʫ ʷʢʠʭ 
ʚʠʧʘʜʢʘʭ ʚʦʥʠ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʧʨʦʙʣʝʤʠ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ 
ʤʦʞʝ ʚʞʠʚʘʪʠʩʷ ʷʢ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʨʦʟʤʦʚʠ ʟ ʤʝʜʠʯʥʠʤ 
ʛʝʥʝʪʠʢʦʤ. 
 

ʑʦ ʪʘʢʝ ʭʨʦʤʦʩʦʤʥʽ ʪʨʘʥʩʣʦʢʘʮʽʾ? 
 
ɼʣʷ ʪʦʛʦ ʱʦʙ ʟʨʦʟʫʤʽʪʠ ʱʦ ʪʘʢʝ ʭʨʦʤʦʩʦʤʥʽ ʪʨʘʥʩʣʦʢʘʮʽʾ, 
ʧʦʪʨʽʙʥʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʪʘʢʝ ʛʝʥʠ ʪʘ ʭʨʦʤʦʩʦʤʠ. 
 
ʑʦ ʪʘʢʝ ʛʝʥʠ ʪʘ ʭʨʦʤʦʩʦʤʠ? 
 
ʅʘʰʽ ʪʽʣʘ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʤʽʣʴʡʦʥʽʚ ʢʣʽʪʠʥ. ɹʽʣʴʰʽʩʪʴ ʢʣʽʪʠʥ 
ʤʘʻ ʚ ʩʦʙʽ ʧʦʚʥʠʡ ʢʦʤʧʣʝʢʪ ʛʝʥʽʚ. ʄʠ ʤʘʻʤʦ ʪʠʩʷʯʽ ʛʝʥʽʚ. 
ɻʝʥʠ ʤʽʩʪʷʪʴ ʽʥʩʪʨʫʢʮʽʾ, ʟʛʽʜʥʦ ʷʢʠʭ  ʢʦʥʪʨʦʣʶʶʪʴʩʷ 
ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʥʘʰʦʛʦ ʦʨʛʘʥʽʟʤʫ. ɺʦʥʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ 
ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʥʘʰʠʭ ʦʟʥʘʢ, ʟʦʢʨʝʤʘ ʪʘʢʠʭ ʷʢ ʢʦʣʽʨ ʦʯʝʡ, 
ʛʨʫʧʘ ʢʨʦʚʽ ʯʠ ʨʽʩʪ. 
 
ɻʝʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʥʠʪʢʦʧʦʜʽʙʥʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʱʦ 
ʥʘʟʠʚʘʶʪʴʩʷ ʭʨʦʤʦʩʦʤʘʤʠ. ɿʘʟʚʠʯʘʡ, ʫ ʙʽʣʴʰʦʩʪʽ ʢʣʽʪʠʥ ʤʠ 
ʤʘʻʤʦ 46 ʭʨʦʤʦʩʦʤ. ʄʠ ʫʩʧʘʜʢʦʚʫʻʤʦ ʭʨʦʤʦʩʦʤʠ ʚʽʜ ʥʘʰʠʭ 
ʙʘʪʴʢʽʚ, 23 ʚʽʜ ʤʘʪʝʨʽ ʪʘ 23 ʚʽʜ ʙʘʪʴʢʘ ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʫ ʥʘʩ 
ʻ ʜʚʘ ʥʘʙʦʨʠ ʧʦ 23 ʭʨʦʤʦʩʦʤʠ ʘʙʦ 23 ñʧʘʨʠò. ʆʩʢʽʣʴʢʠ, 
ʭʨʦʤʦʩʦʤʠ ʩʢʣʘʜʘʶʪʴʩʷ  ʟ ʛʝʥʽʚ, ʤʠ ʫʩʧʘʜʢʦʚʫʻʤʦ ʜʚʽ ʢʦʧʽʾ 
ʙʽʣʴʰʦʩʪʽ ʛʝʥʽʚ: ʧʦ ʦʜʥʽʡ ʢʦʧʽʾ ʚʽʜ ʤʘʪʝʨʽ ʪʘ ʙʘʪʴʢʘ. ʎʝ ʽ ʻ 
ʧʨʠʯʠʥʦʶ ʪʦʛʦ, ʱʦ ʤʠ ʯʘʩʪʦ ʧʦʜʽʙʥʽ ʜʦ ʥʘʰʠʭ ʙʘʪʴʢʽʚ. 
ʍʨʦʤʦʩʦʤʠ, ʘ ʪʦʤʫ ʽ ʛʝʥʠ, ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʭʽʤʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, 
ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ɼʅʂ. 
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ʇʝʨʝʢʣʘʜʝʥʦ ʟ ʣʠʩʪʽʚʦʢ Guyôs and St Thomasô Hospital, ʃʦʥʜʦʥ, 
ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ; ʪʘ London IDEAS Genetic Knowledge Park, 
ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ. 
 
ʋʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʫʢʣʘʜʝʥʦ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʚʽʜʜʽʣʝʥʥʷ ʜʽʘʛʥʦʩʪʠʢʠ 
ʩʧʘʜʢʦʚʦʾ ʧʘʪʦʣʦʛʽʾ, ɼʋ «ɯʥʩʪʠʪʫʪ ʩʧʘʜʢʦʚʦʾ ʧʘʪʦʣʦʛʽʾ ɸʄʅ ʋʢʨʘʾʥʠ», ʟʘ 
ʨʝʜʘʢʮʽʻʶ ɻʘʣʠʥʠ ʄʘʢʫʭ. 
 
ʉʝʨʧʝʥʴ 2009 
 
ɿʘ ʧʽʜʪʨʠʤʢʠ ɭʚʨʦʛʝʥʪʝʩʪʫ (EuroGentest) ʪʘ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ (ʫ 
ʨʘʤʢʘʤ ʧʨʦʛʨʘʤʠ FP6 Network of Excellence, ʥʦʤʝʨ ʫʛʦʜʠ 512148) 
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ɯʣʶʩʪʨʘʮʽʾ ʈʽʙʝʢʠ ɼʞ. ʂʝʥʪ 
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ʄʝʜʠʢʦ-ʛʝʥʝʪʠʯʥʠʡ ʮʝʥʪʨ, 
ʆʙʣʘʩʥʘ ʜʠʪʷʯʘ ʣʽʢʘʨʥʷ, 
ʚʫʣ. ʄʠʢʦʣʘʾʚʩʴʢʘ, 21 
ʄʠʢʦʣʘʾʚ 
 
ʇʦʣʦʛʦʚʠʡ ʙʫʜʠʥʦʢ ˉ1,  
ʆʙʣʘʩʥʠʡ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʥʠʡ ʮʝʥʪʨ, 
ʚʫʣ. ʏʝʭʦʚʘ 101, 
ʏʝʨʢʘʩʠ 
 
ɼʽʘʛʥʦʩʪʠʯʥʠʡ ʮʝʥʪʨ,  
Mʝʜʠʢʦ-ʛʝʥʝʪʠʯʥʘ ʢʦʥʩʫʣʴʪʘʮʽʷ 
ʚʫʣ. 16 ʣʠʧʥʷ, 36,  
ʈʽʚʥʝ 
 
ʆʙʣʘʩʥʘ ʜʠʪʷʯʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷ,  
Mʝʜʠʢʦ - ʛʝʥʝʪʠʯʥʠʡ ʢʘʙʽʥʝʪ 
ʚʫʣ. ʂʦʥʦʚʘʣʴʮʷ, 132  
ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ 
 
ʆʙʣʘʩʥʠʡ ʤʝʜʠʯʥʠʡ ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʮʝʥʪʨ,  
Mʝʜʠʢʦ - ʛʝʥʝʪʠʯʥʠʡ ʢʘʙʽʥʝʪ 
ʚʫʣ. ʉʪʘʩʶʢʘ 5ʘ,  
ʏʝʨʥʽʚʮʽ 
 
ʆʙʣʘʩʥʠʡ ʮʝʥʪʨ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʤʘʪʝʨʽ ʽ ʜʠʪʠʥʠ, 
ʎʝʥʪʨ ʧʣʘʥʫʚʘʥʥʷ ʩʽʤôʾ ʪʘ ʨʝʧʨʦʜʫʢʮʽʾ ʣʶʜʠʥʠ, 
ʄʝʜʠʢʦ - ʛʝʥʝʪʠʯʥʘ ʢʦʥʩʫʣʴʪʘʮʽʷ 
ʚʫʣ. ʉʘʙʫʨʦʚʘ, 2ʘ,  
ɾʠʪʦʤʠʨ 
 
ʆʙʣʘʩʥʠʡ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʥʠʡ ʮʝʥʪʨ 
ʚʫʣ. ʐʝʚʯʝʥʢʘ, 160 
ʏʝʨʥʽʛʽʚ 
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ʄʘʣʶʥʦʢ 1: ɻʝʥʠ, ʭʨʦʤʦʩʦʤʠ ʪʘ ɼʅʂ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ʍʨʦʤʦʩʦʤʠ (ʜʠʚ. ʄʘʣ. 2) ʧʽʜ ʥʦʤʝʨʘʤʠ ʚʽʜ 1 ʜʦ 22 ʻ 
ʦʜʥʘʢʦʚʠʤʠ ʫ ʯʦʣʦʚʽʢʽʚ ʪʘ ʫ ʞʽʥʦʢ ʪʘ ʥʘʟʠʚʘʶʪʴʩʷ 
ʘʚʪʦʩʦʤʘʤʠ. ʇʘʨʘ ʧʽʜ ʥʦʤʝʨʦʤ 23 ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʫ ʯʦʣʦʚʽʢʽʚ 
ʪʘ ʞʽʥʦʢ ʽ ʮʽ ʭʨʦʤʦʩʦʤʠ ʥʘʟʠʚʘʶʪʴʩʷ ʩʪʘʪʝʚʠʤʠ. ɭ ʜʚʘ ʚʠʜʠ 
ʩʪʘʪʝʚʠʭ ʭʨʦʤʦʩʦʤ ï X - ʭʨʦʤʦʩʦʤʘ ʪʘ Y- ʭʨʦʤʦʩʦʤʘ. ɾʽʥʢʠ 
ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʜʚʽ X- ʭʨʦʤʦʩʦʤʠ (XX). ɾʽʥʢʘ ʫʩʧʘʜʢʦʚʫʻ 
ʦʜʥʫ X- ʭʨʦʤʦʩʦʤʫ ʚʽʜ ʤʘʪʝʨʽ, ʘ ʜʨʫʛʫ X- ʭʨʦʤʦʩʦʤʫ ʚʽʜ 
ʙʘʪʴʢʘ. ʏʦʣʦʚʽʢʠ ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʭʨʦʤʦʩʦʤʠ X ʪʘ Y (XY). 
ʏʦʣʦʚʽʢ ʫʩʧʘʜʢʦʚʫʻ ʭʨʦʤʦʩʦʤʫ X ʚʽʜ ʤʘʪʝʨʽ ʪʘ ʭʨʦʤʦʩʦʤʫ Y 
ʚʽʜ ʙʘʪʴʢʘ. ʅʘ ʄʘʣʶʥʢʫ 2 ʟʦʙʨʘʞʝʥʽ ʭʨʦʤʦʩʦʤʠ ʯʦʣʦʚʽʢʘ, 
ʦʩʢʽʣʴʢʠ ʦʩʪʘʥʥʷ ʧʘʨʘ ʭʨʦʤʦʩʦʤ ʻ XY. 
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ʄʘʣʶʥʦʢ 2: 23 ʧʘʨʠ ʭʨʦʤʦʩʦʤ ʚʧʦʨʷʜʢʦʚʘʥʠʭ ʟʘ 
ʨʦʟʤʽʨʦʤ; ʭʨʦʤʦʩʦʤʘ 1 ʻ ʥʘʡʙʽʣʴʰʦʶ. ʆʩʪʘʥʥʽ 
ʭʨʦʤʦʩʦʤʠ ʻ ʩʪʘʪʝʚʠʤʠ ʭʨʦʤʦʩʦʤʘʤʠ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ɼʣʷ ʥʘʩ ʜʫʞʝ ʚʘʞʣʠʚʦ ʤʘʪʠ ʥʦʨʤʘʣʴʥʫ ʢʽʣʴʢʦʩʪʽ 
ʭʨʦʤʦʩʦʤʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʦʩʢʽʣʴʢʠ ʛʝʥʠ (ʷʢʽ ʥʝʩʫʪʴ 
ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʟʥʘʢʠ ʣʶʜʠʥʠ) ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʭʨʦʤʦʩʦʤʘʭ. 
ɺʽʜʩʫʪʥʽʩʪʴ ʯʘʩʪʠʥʠ ʭʨʦʤʦʩʦʤʠ ʘʙʦ ʧʨʠʩʫʪʥʽʩʪʴ ʜʦʜʘʪʢʦʚʦʾ 
ʯʘʩʪʠʥʠ ʭʨʦʤʦʩʦʤʠ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʪʨʫʜʥʦʱʽ ʟ ʥʘʚʯʘʥʥʷʤ, 
ʟʘʪʨʠʤʢʫ ʨʦʟʚʠʪʢʫ ʪʘ ʧʨʦʙʣʝʤʠ ʟʽ ʟʜʦʨʦʚ'ʷʤ ʫ ʜʠʪʠʥʠ. 
 
ʑʦ ʪʘʢʝ ʪʨʘʥʩʣʦʢʘʮʽʷ? 
 
ʊʝʨʤʽʥ ʪʨʘʥʩʣʦʢʘʮʽʷ (ʧʝʨʝʥʝʩʝʥʥʷ) ʦʟʥʘʯʘʻ ʥʝʪʠʧʦʚʝ 
ʨʦʟʪʘʰʫʚʘʥʥʷ ʯʘʩʪʠʥ ʭʨʦʤʦʩʦʤ. ʊʨʘʥʩʣʦʢʘʮʽʷ ʤʦʞʝ 
ʚʠʥʠʢʥʫʪʠ: 
ʘ) ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʷʡʮʝʢʣʽʪʠʥʠ ʘʙʦ ʩʧʝʨʤʘʪʦʟʦʾʜʘ ʘʙʦ 
ʧʽʜ ʯʘʩ ʧʝʨʽʦʜʫ ʟʘʧʣʽʜʥʝʥʥʷ; 
ʙ) ʥʝʪʠʧʦʚʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʯʘʩʪʠʥʠ ʭʨʦʤʦʩʦʤʠ ʤʦʞʝ ʙʫʪʠ 
ʫʩʧʘʜʢʦʚʘʥʠʤ ʚʽʜ ʤʘʪʝʨʽ ʘʙʦ ʙʘʪʴʢʘ. 
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ʄʽʞʦʙʣʘʩʥʠʡ ʮʝʥʪʨ ʤʝʜʠʯʥʦʾ ʛʝʥʝʪʠʢʠ ʽ ʧʨʝʥʘʪʘʣʴʥʦʾ 
ʜʽʘʛʥʦʩʪʠʢʠ 
ʧʣ. ɺʠʟʚʦʣʝʥʥʷ, 3 ʘ. 
ʂʨʠʚʠʡ ʈʽʛ 
 
ʆʙʣʘʩʥʘ ʜʠʪʷʯʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷ 
ʆʜʝʩʴʢʠʡ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʥʠʡ ʮʝʥʪʨ  
ʚʫʣ. ʘʢʘʜ. ɺʦʨʦʙʡʦʚʘ, 3 
ʆʜʝʩʘ 
 
ɿʘʧʦʨʽʟʴʢʠʡ ʦʙʣʘʩʥʠʡ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʥʠʡ ʮʝʥʪʨ 
ʧʨ. ʃʝʥʽʥʘ, 70 
ɿʘʧʦʨʽʞʞʷ  
 
ʆʙʣʘʩʥʘ ʣʽʢʘʨʥʷ ʽʤ. ʇʠʨʦʛʦʚʘ,  
ʆʙʣʘʩʥʠʡ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʥʠʡ ʮʝʥʪʨ 
ʚʫʣ. ʇʠʨʦʛʦʚʘ, 46 
ɺʽʥʥʠʮʷ 
 
ʆʙʣʘʩʥʘ ʜʠʪʷʯʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷ 
ʄʝʜʠʢʦ-ʛʝʥʝʪʠʯʥʠʡ ʮʝʥʪʨ 
ʚʫʣ. ʈʘʜʷʥʩʴʢʘ, 68  
ʃʫʛʘʥʩʴʢ 
 
ʆʙʣʘʩʥʠʡ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʥʠʡ ʮʝʥʪʨ, 
ʚʫʣ. ʇʨʝʦʙʨʘʞʝʥʩʴʢʘ 
ʂʽʨʦʚʦʛʨʘʜ 
 
ʆʙʣʘʩʥʠʡ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʥʠʡ ʮʝʥʪʨ 
ʚʫʣ. ʐʝʚʯʝʥʢʘ, 10 
ʇʦʣʪʘʚʘ 
 
ʍʝʨʩʦʥʩʴʢʘ ʦʙʣʘʩʥʘ ʢʣʽʥʽʯʥʘ ʜʠʪʷʯʘ ʣʽʢʘʨʥʷ,  
ʆʙʣʘʩʥʠʡ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʥʠʡ ʮʝʥʪʨ 
ʚʫʣ. ʋʢʨʘʾʥʩʴʢʘ 81, 
ʍʝʨʩʦʥ 
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