
ʦʪ ʧʘʮʠʝʥʪʘ. 
 
ʊʲʡ ʢʘʪʦ ʩʝ ʨʘʟʨʘʙʦʪʚʘʪ ʥʦʚʠ ʠ ʧʦ-ʜʦʙʨʠ ʠʟʩʣʝʜʚʘʥʠʷ, 
ʣʘʙʦʨʘʪʦʨʠʠʪʝ ʤʦʛʘʪ ʜʘ ʛʠ ʠʟʚʲʨʰʘʪ ʚʲʨʭʫ ʩʲʭʨʘʥʝʥʠ ʧʨʦʙʠ 
(ʥʘʧʨʠʤʝʨ ʘʢʦ ʧʲʨʚʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʥʝ ʝ ʜʘʣʦ ʨʝʟʫʣʪʘʪ), 
ʩʘʤʦ ʧʨʠ ʠʟʨʠʯʥʦ ʩʲʛʣʘʩʠʝ ʦʪ ʩʪʨʘʥʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ. ʇʦ 
ʪʦʟʠ ʥʘʯʠʥ ʠ ʧʘʮʠʝʥʪʠʪʝ ʠ ʢʣʠʥʠʮʠʩʪʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 
ʩʧʦʢʦʡʥʠ, ʯʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʱʝ ʙʲʜʝ ʠʟʚʲʨʰʝʥ ʥʘʡ-
ʩʲʚʨʝʤʝʥʥʠʷʪ ʘʥʘʣʠʟ. ʃʘʙʦʨʘʪʦʨʠʠʪʝ ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ 
ʘʥʦʥʠʤʥʠ ɼʅʂ ʧʨʦʙʠ ʧʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʤʝʪʦʜʠ ʠ 
ʘʥʘʣʠʟʠ ʠʣʠ ʜʘ ʛʠ ʠʟʧʦʣʟʚʘʪ ʧʨʠ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʂʘʯʝʩʪʚʝʥ 
ʂʦʥʪʨʦʣ, ʦʩʚʝʥ ʘʢʦ ʠʟʩʣʝʜʚʘʥʠʷʪ ʥʝ ʟʘʷʚʠ ʦʪʢʘʟ ʧʨʦʙʘʪʘ ʤʫ 
ʜʘ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥʘ ʧʦ ʪʦʟʠ ʥʘʯʠʥ. ʂʘʢʪʦ ʚʩʠʯʢʠ 
ʩʲʭʨʘʥʷʚʘʥʠ ʢʣʠʥʠʯʥʠ ʧʨʦʙʠ, ʪʘʢʘ ʠ ɼʅʂ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ 
ʯʘʩʪ ʦʪ ʤʝʜʠʮʠʥʩʢʠʪʝ ʜʘʥʥʠ ʥʘ ʧʘʮʠʝʥʪʘ ʠ ʩʲʦʪʚʝʪʥʦ ʝ 
ʢʦʥʬʠʜʝʥʮʠʘʣʥʘ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʜʦʩʪʲʧ ʜʦ ʥʝʷ ʠʤʘʪ 
ʩʘʤʦ ʩʲʦʪʚʝʪʥʠʪʝ ʦʪʦʨʠʟʠʨʘʥʠ ʤʝʜʠʮʠʥʩʢʠ ʣʠʮʘ.  
 
ʅʷʢʦʠ ʣʠʮʘ ʠʤʘʪ ʧʨʠʪʝʩʥʝʥʠʷ ʦʪʥʦʩʥʦ ʝʚʝʥʪʫʘʣʝʥ ʜʦʩʪʲʧ ʥʘ 
ʧʦʣʠʮʠʷʪʘ ʜʦ ʪʷʭʥʘʪʘ ɼʅʂ. ʊʘʢʠʚʘ ʟʘʷʚʢʠ ʩʝ ʧʦʣʫʯʘʚʘʪ 
ʠʟʢʣʶʯʠʪʝʣʥʦ ʨʷʜʢʦ, ʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʠʤ ʝ ʚʲʟʤʦʞʥʦ ʩʘʤʦ 
ʩʣʝʜ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʩʲʜʝʙʥʘ ʟʘʧʦʚʝʜ. 
 
 
ʊʘʟʠ ʙʨʦʰʫʨʘ ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʩ ʧʦʤʦʱʪʘ ʥʘ Dr Ian M Frayling, Institute of 
Medical Genetics, University Hospital of Wales, Cardiff, UK; Dr Domenico 
Coviello, Laboratory of Medical Genetics, Fondazione IRCCS, Milan, Italy and 

Genetic Alliance UK. 
 
ʊʘʟʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʙʨʦʰʫʨʘ ʝ ʩʲʟʜʘʜʝʥʘ ʦʪ Genetic Alliance UK. 
 
ʃʶʙʝʟʥʦ ʧʨʝʚʝʜʝʥʦ ʦʪ ʊʘʥʷ ʂʘʜʠʡʩʢʘ, ʜ.ʙ. 
ɸʚʛʫʩʪ 2009 
 
ʊʦʟʠ ʪʨʫʜ ʝ ʬʠʥʘʥʩʠʨʘʥ ʦʪ EuroGentest, ʧʦ EU-FP6 ʠ ʜʦʛʦʚʦʨ ˉ512148 
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ʂʘʢʚʦ ʩʝ ʩʣʫʯʚʘ ʚ 
ʛʝʥʝʪʠʯʥʘʪʘ ʣʘʙʦʨʘʪʦʨʠʷ? 

ʀʥʬʦʨʤʘʮʠʷ ʟʘ ʧʘʮʠʝʥʪʠ ʠ 
ʩʝʤʝʡʩʪʚʘ 



ʂʘʢʚʦ ʩʝ ʩʣʫʯʚʘ ʚ ʛʝʥʝʪʠʯʥʘʪʘ ʣʘʙʦʨʘʪʦʨʠʷ? 
 
ʊʝʢʩʪʲʪ ʧʦ-ʜʦʣʫ ʦʧʠʩʚʘ ʢʘʢʚʦ ʩʝ ʩʣʫʯʚʘ ʩ ʧʨʦʙʠʪʝ, 
ʠʟʧʨʘʪʝʥʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʚ ʛʝʥʝʪʠʯʥʘ ʣʘʙʦʨʘʪʦʨʠʷ. 
ʈʘʟʛʣʝʞʜʘʪ ʩʝ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ ʪʦʯʢʠ: 
ʨʘʟʣʠʯʥʠʪʝ ʤʝʪʦʜʠ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʣʘʙʦʨʘʪʦʨʠʷʪʘ ʟʘ 
ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 
ʟʘʱʦ ʥʷʢʦʠ ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʦʪʥʝʤʘʪ ʪʦʣʢʦʚʘ ʤʥʦʛʦ 
ʚʨʝʤʝ, ʘ ʜʨʫʛʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʚʲʨʰʝʥʠ ʙʲʨʟʦ 
ʟʘʱʦ ʚ ʥʷʢʦʠ ʩʣʫʯʘʠ ʣʘʙʦʨʘʪʦʨʠʷʪʘ ʥʝ ʤʦʞʝ ʜʘ ʩʪʠʛʥʝ ʜʦ 
ʨʝʟʫʣʪʘʪ 
 
ɿʘ ʧʦʜʨʦʙʥʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʚʲʧʨʦʩʘ ʟʘʱʦ ʙʠ ɺʠ ʩʝ 
ʥʘʣʦʞʠʣʦ ʜʘ ʩʠ ʥʘʧʨʘʚʠʪʝ ʛʝʥʝʪʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ 
ʧʨʝʛʣʝʜʘʡʪʝ ʙʨʦʰʫʨʘʪʘ Ăʂʘʢʚʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʛʝʥʝʪʠʯʥʦʪʦ 
ʠʟʩʣʝʜʚʘʥʝ?ò  
 
ʂʘʢʚʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʛʝʥʝʪʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ? 
 
ʇʦʚʝʯʝʪʦ ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʝ ʠʟʚʲʨʰʚʘʪ ʚʲʨʭʫ ɼʅʂ, 
ʭʠʤʠʯʝʩʢʘ ʩʪʨʫʢʪʫʨʘ ʚ ʥʘʰʠʪʝ ʢʣʝʪʢʠ, ʢʦʷʪʦ ʫʧʨʘʚʣʷʚʘ 
ʨʘʩʪʝʞʘ, ʨʘʟʚʠʪʠʝʪʦ ʠ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʦʨʛʘʥʠʟʤʘ. ɼʅʂ 
ʝ ʣʝʥʪʘ ʦʪ ʢʦʜʠʨʘʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʦʨʛʘʥʠʟʠʨʘʥʘ ʚ ʧʦʨʝʜʠʮʘ 
ʦʪ ʩʧʝʮʠʬʠʯʥʠ Ăʠʥʩʪʨʫʢʮʠʠò, ʥʘʨʠʯʘʥʠ ʛʝʥʠ. ʇʨʠ ʭʦʨʘʪʘ 
ʩʲʱʝʩʪʚʫʚʘʪ ʦʢʦʣʦ 30 ʭʠʣʷʜʠ ʨʘʟʣʠʯʥʠ ʛʝʥʘ, ʧʦʜʨʝʜʝʥʠ ʚ 
ʥʠʰʢʦʚʠʜʥʠ ʩʪʨʫʢʪʫʨʠ, ʥʘʨʠʯʘʥʠ 
ʭʨʦʤʦʟʦʤʠ. ʅʠʝ ʫʥʘʩʣʝʜʷʚʘʤʝ 
ʥʘʰʠʪʝ ʭʨʦʤʦʟʦʤʠ ʦʪ ʨʦʜʠʪʝʣʠʪʝ 
ʥʠ, 23 ʦʪ ʙʘʱʘʪʘ ʠ 23 ʦʪ ʤʘʡʢʘʪʘ, 
ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʧʨʠʪʝʞʘʚʘʤʝ 
2 ʥʘʙʦʨʘ ʦʪ 23 ʭʨʦʤʦʟʦʤʠ ʠʣʠ 23 
ʜʚʦʡʢʠ. ɸʢʦ ʩʠ ʧʨʝʜʩʪʘʚʠʪʝ 
ʦʙʨʘʟʥʦ ʛʝʥʝʪʠʢʘʪʘ ʢʘʪʦ Ăʢʥʠʛʘ ʥʘ 
ʞʠʚʦʪʘò, ʪʦ ɼʅʂ ʝ ʘʥʘʣʦʛ ʥʘ 
ʙʫʢʚʠʪʝ, ʛʝʥʠʪʝ ï ʥʘ ʜʫʤʠʪʝ, ʘ 
ʭʨʦʤʦʟʦʤʠʪʝ ï ʥʘ ʛʣʘʚʠʪʝ. 
 

2 

ɼʅʂ ʥʝ ʝ ʚ ʜʦʩʪʘʪʲʯʥʦ ʢʦʣʠʯʝʩʪʚʦ, ʘʥʘʣʠʟʲʪ ʤʦʞʝ ʜʘ ʙʲʜʝ 
ʥʝʚʲʟʤʦʞʥʦ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥ ʜʦ ʢʨʘʡ. 
 
ʄʦʞʝ ʣʠ ʜʘ ʠʤʘ ʛʨʝʰʢʘ ʧʨʠ ʨʝʟʫʣʪʘʪʠʪʝ? 
 
ʊʲʡ ʢʘʪʦ ʛʝʥʝʪʠʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʠʤʘʪ ʚʘʞʥʠ ʧʦʩʣʝʜʩʪʚʠʷ 
ʠ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʠʟʩʣʝʜʚʘʥʠʷ ʠʥʜʠʚʠʜ ʠ ʥʝʛʦʚʠʪʝ 
ʨʦʜʥʠʥʠ, ʢʲʤ ʪʷʭ ʩʝ ʧʦʜʭʦʞʜʘ ʩ ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʥʠʤʘʥʠʝ. 
ʂʦʨʝʢʪʥʦʩʪʪʘ ʥʘ ʨʝʟʫʣʪʘʪʘ ʩʝ ʧʦʜʩʠʛʫʨʷʚʘ ʯʨʝʟ 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʧʨʦʚʝʨʢʠ ʧʦ ʚʨʝʤʝ ʥʘ ʧʨʦʮʝʩʘ ʥʘ 
ʠʟʩʣʝʜʚʘʥʝ. ʇʨʠ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʤʫʪʘʮʠʷ, ʚʠʥʘʛʠ ʩʝ 
ʠʟʚʲʨʰʚʘ ʜʚʦʡʥʘ ʧʨʦʚʝʨʢʘ, ʟʘ ʜʘ ʩʝ ʧʦʪʚʲʨʜʷʪ ʜʘʥʥʠʪʝ 
(ʥʝʟʘʚʠʩʠʤʦ, ʯʝ ʤʥʦʛʦ ʦʪ ʘʥʘʣʠʟʠʪʝ ʩʝ ʠʟʚʲʨʰʚʘʪ ʥʘ 
ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʦʙʦʨʫʜʚʘʥʝ, ʫʯʝʥʠʷʪ ʝ ʚʠʥʘʛʠ ʘʥʛʘʞʠʨʘʥ 
ʣʠʯʥʦ ʠ ʛʠ ʧʨʝʛʣʝʞʜʘ). ʏʝʩʪʦ ʫʯʝʥʠʪʝ ʠʟʚʲʨʰʚʘʪ 
ʜʦʧʲʣʥʠʪʝʣʥʦ ʠʟʩʣʝʜʚʘʥʝ ʩ ʮʝʣ Ăʢʨʲʩʪʦʩʘʥʘ ʧʨʦʚʝʨʢʘò ʥʘ 
ʧʲʨʚʠʷ ʨʝʟʫʣʪʘʪ. ʉʲʱʝʩʪʚʫʚʘʪ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ ʧʨʦʮʝʜʫʨʠ, 
ʢʦʠʪʦ ʧʦʜʩʠʛʫʨʷʚʘʪ ʧʨʦʙʠʪʝ ʜʘ ʥʝ ʙʲʜʘʪ ʨʘʟʤʝʥʝʥʠ. ɺ 
ʜʦʧʲʣʥʝʥʠʝ, ʤʥʦʛʦ ʣʘʙʦʨʘʪʦʨʠʠ, ʚʟʠʤʘʪ ʫʯʘʩʪʠʝ ʚ ʩʭʝʤʠ ʥʘ 
ʂʘʯʝʩʪʚʝʥ ʂʦʥʪʨʦʣ (Quality Assurance), ʢʦʝʪʦ ʧʦʜʩʠʛʫʨʷʚʘ 
ʜʦʧʲʣʥʠʪʝʣʥʦ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʨʘʙʦʪʘ.   
 
ʂʘʢʚʦ ʱʝ ʩʝ ʩʣʫʯʠ ʩ ʤʦʷʪʘ ʧʨʦʙʘ, ʩʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ 
ʛʝʥʝʪʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ? 
 
ɸʢʦ ʧʘʮʠʝʥʪʲʪ ʥʝ ʟʘʷʚʠ, ʯʝ ʞʝʣʘʝ ʧʨʦʙʘʪʘ ʤʫ ʜʘ ʙʲʜʝ 
ʫʥʠʱʦʞʝʥʘ ʩʣʝʜ ʠʟʩʣʝʜʚʘʥʝʪʦ, 
ʧʦ ʧʨʘʚʠʣʦ ɼʅʂ ʩʝ ʩʲʭʨʘʥʷʚʘ, 
ʚʲʟʤʦʞʥʦ ʜʘ ʙʲʜʝ ʩʲʭʨʘʥʝʥ ʠ 
ʭʨʦʤʦʟʦʤʝʥ ʤʘʪʝʨʠʘʣ. 
ʃʘʙʦʨʘʪʦʨʠʠʪʝ ʫʯʪʠʚʦ ʱʝ ɺʠ 
ʠʥʬʦʨʤʠʨʘʪ, ʯʝ ʤʦʞʝʪʝ ʧʦ ʚʩʷʢʦ 
ʚʨʝʤʝ ʜʘ ʟʘʷʚʠʪʝ ʚʘʰʘʪʘ ʧʨʦʙʘ 
ʜʘ ɺʠ ʙʲʜʝ ʚʲʨʥʘʪʘ ʠʣʠ 
ʫʥʠʱʦʞʝʥʘ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʟʘ 
ʜʨʫʛʠ ʟʘʙʦʣʷʚʘʥʠʷ ʥʝ ʩʝ 
ʠʟʚʲʨʰʚʘ ʙʝʟ ʧʠʩʤʝʥʦ ʩʲʛʣʘʩʠʝ 
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ɿʘʱʦ ʥʷʢʦʠ ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʦʪʥʝʤʘʪ ʪʦʣʢʦʚʘ 
ʤʥʦʛʦ ʚʨʝʤʝ, ʘ ʜʨʫʛʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʚʲʨʰʝʥʠ ʙʲʨʟʦ? 
 
ɸʢʦ ʣʘʙʦʨʘʪʦʨʠʷʪʘ ʠʟʩʣʝʜʚʘ ʥʘʩʦʯʝʥʦ ʟʘ ʜʘʜʝʥʘ ʤʫʪʘʮʠʷ, 
ʟʘʱʦʪʦ ʠʤʘ ʜʘʥʥʠ ʦʪ ʜʨʫʛʠ ʯʣʝʥʦʚʝ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ ʠʣʠ ʝ 
ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʥʘʷʩʥʦ ʢʦʷ ʢʦʥʢʨʝʪʥʘʪʘ ʦʙʣʘʩʪ ʦʪ ʛʝʥʘ ʜʘ ʩʝ 
ʠʟʩʣʝʜʚʘ, ʟʘʜʘʯʘʪʘ ʠ ʝ ʤʥʦʛʦ ʧʦ-ʫʣʝʩʥʝʥʘ. ʀʟʩʣʝʜʚʘʥʝʪʦ 
ʤʦʞʝ ʜʘ ʦʪʥʝʤʝ ʩʘʤʦ 1-2 ʩʝʜʤʠʮʠ. 
 
ʂʦʛʘʪʦ ʦʙʘʯʝ ʣʠʧʩʚʘʪ ʧʨʝʜʚʘʨʠʪʝʣʥʠ ʜʘʥʥʠ ʦʪ ʨʦʜʥʠʥʠʪʝ 
ʠʣʠ ʩʲʩ ʟʘʙʦʣʷʚʘʥʝʪʦ ʩʘ ʩʚʲʨʟʘʥʠ ʥʷʢʦʣʢʦ ʛʝʥʘ, 
ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʪʘʚʘ ʧʦ-ʪʨʫʜʦʝʤʢʦ.  ʃʘʙʦʨʘʪʦʨʠʷʪʘ ʥʷʤʘ 
ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʩʲʩʨʝʜʦʪʦʯʠ ʚʲʨʭʫ ʝʜʥʘ ʦʙʣʘʩʪ ʦʪ ʛʝʥʘ ʠ 
ʤʦʞʝ ʜʘ ʠ ʩʝ ʥʘʣʦʞʠ ʜʘ ʠʟʩʣʝʜʚʘ ʮʝʣʠʷ ʛʝʥ, ʘ ʜʦʨʠ ʠ ʧʦʚʝʯʝ 
ʦʪ ʝʜʠʥ ʛʝʥ. ʈʘʙʦʪʘʪʘ ʤʦʞʝ ʜʘ ʧʨʦʜʲʣʞʠ ʟʥʘʯʠʪʝʣʥʦ ʚʨʝʤʝ, 
ʘ ʜʦʨʠ ʤʦʞʝ ʜʘ ʦʪʥʝʤʝ ʠ ʤʥʦʛʦ ʤʝʩʝʮʠ. ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ 
ʟʘʚʠʩʠ ʦʪ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʢʦʣʢʦ ʝ ʛʦʣʷʤ 
ʛʝʥʘ ʠ ʢʘʢʚʦ ʝ ʥʘʣʠʯʥʦʪʦ ʦʙʦʨʫʜʚʘʥʝ ʚ ʢʦʥʢʨʝʪʥʘʪʘ 
ʣʘʙʦʨʘʪʦʨʠʷ. 
 
ʅʘʧʨʠʤʝʨ, ʤʫʩʢʫʣʥʘʪʘ ʜʠʩʪʨʦʬʠʷ ʪʠʧ ɼʶʰʝʥ (Duchenne) ʩʝ 
ʧʨʝʜʠʟʚʠʢʚʘ ʦʪ ʤʫʪʘʮʠʷ ʚ ʛʝʥʘ ʜʠʩʪʨʦʬʠʥ (dystrophin), ʢʦʡʪʦ 
ʝ ʝʜʠʥ ʦʪ ʥʘʡ-ʜʲʣʛʠʪʝ ʠʟʚʝʩʪʥʠ ʛʝʥʠ. ʉʲʱʝʩʪʚʫʚʘʪ ʭʠʣʷʜʠ 
ʨʘʟʣʠʯʥʠ ʤʫʪʘʮʠʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʚʲʟʥʠʢʥʘʪ, ʪʘʢʘ ʯʝ 
ʫʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʢʦʥʢʨʝʪʥʘʪʘ ʤʫʪʘʮʠʷ ʚ ʜʘʜʝʥʦ ʩʝʤʝʡʩʪʚʦ 
ʤʦʞʝ ʜʘ ʙʲʜʝ ʤʥʦʛʦ ʜʲʣʲʛ ʠ ʪʨʫʜʦʝʤʲʢ ʧʨʦʮʝʩ. ʆʪ ʜʨʫʛʘ 
ʩʪʨʘʥʘ, ʚ ʩʣʫʯʠʪʝ ʩ ʙʦʣʝʩʪʪʘ ʥʘ ʍʲʥʪʠʥʛʪʲʥ (Huntingtonôs), 
ʤʫʪʘʮʠʠʪʝ ʚ ʛʝʥʘ huntingtin ʚʠʥʘʛʠ ʚʲʟʥʠʢʚʘʪ ʚ ʝʜʠʥ ʠ ʩʲʱʠ 
ʤʘʣʲʢ ʨʝʛʠʦʥ, ʪʘʢʘ ʯʝ ʫʯʝʥʠʪʝ ʟʥʘʷʪ ʢʲʜʝ ʪʦʯʥʦ ʜʘ ʪʲʨʩʷʪ ʚ 
ʛʝʥʘ ʠ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʦʪʥʦʩʠʪʝʣʥʦ ʣʝʩʥʦ ʠ ʦʪʥʝʤʘ ʤʥʦʛʦ ʧʦ-
ʤʘʣʢʦ ʚʨʝʤʝ. 
 
ʂʘʯʝʩʪʚʦʪʦ ʥʘ ɼʅʂ ʩʲʱʦ ʠʤʘ ʚʘʞʥʦ ʟʥʘʯʝʥʠʝ. ʇʦʥʷʢʦʛʘ 
ʣʘʙʦʨʘʪʦʨʠʠʪʝ ʨʘʙʦʪʷʪ ʩ ɼʅʂ ʦʪ ʧʦʯʠʥʘʣʠ, ʟʘ ʜʘ ʦʪʢʨʠʷʪ 
ʜʘʜʝʥʘ ʤʫʪʘʮʠʷ. ɸʢʦ ɼʅʂ ʥʘ ʧʦʯʠʥʘʣʠʷ ʝ ʩ ʣʦʰʦ ʢʘʯʝʩʪʚʦ, 
ʪʦʚʘ ʤʦʞʝ ʜʘ ʫʚʝʣʠʯʠ ʥʝʦʙʭʦʜʠʤʦʪʦ ʚʨʝʤʝ ʟʘ ʠʟʚʲʨʰʚʘʥʝ 
ʥʘ ʨʘʙʦʪʘʪʘ ʜʚʦʡʥʦ, ʘ ʜʦʨʠ ʠ ʪʨʦʡʥʦ. ɺ ʥʷʢʦʠ ʩʣʫʯʘʠ, ʘʢʦ 
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ʌʠʛ. 1: ɻʝʥʠ, ʭʨʦʤʦʟʦʤʠ ʠ ɼʅʂ 
 
 
 
 

ʇʨʦʤʝʥʠʪʝ ʚ ʛʝʥʠʪʝ ʠ ʭʨʦʤʦʟʦʤʠʪʝ ʩʝ ʥʘʨʠʯʘʪ ʤʫʪʘʮʠʠ. 
ʄʦʞʝʪʝ ʜʘ ʩʠ ʛʠ ʧʨʝʜʩʪʘʚʠʪʝ ʢʘʪʦ ʧʨʦʤʷʥʘ ʚ ʠʟʧʠʩʚʘʥʝʪʦ ʠ/
ʠʣʠ ʧʦʜʨʝʜʙʘʪʘ ʥʘ ʜʫʤʠʪʝ ʚ ʜʘʜʝʥʦ ʠʟʨʝʯʝʥʠʝ. ʄʫʪʘʮʠʠʪʝ 
ʩʘ ʯʝʩʪʦ ʩʨʝʱʘʥʠ ʠ ʚʩʝʢʠ ʝʜʠʥ ʦʪ ʥʘʩ ʝ ʥʦʩʠʪʝʣ ʥʘ ʤʥʦʛʦ ʦʪ 
ʪʷʭ. ɽʜʥʘ ʤʫʪʘʮʠʷ ʤʦʞʝ ʜʘ ʠʤʘ ʧʦʣʦʞʠʪʝʣʥʦ, ʦʪʨʠʮʘʪʝʣʥʦ 
ʠʣʠ ʣʠʧʩʚʘʱʦ ʚʲʟʜʝʡʩʪʚʠʝ. ʂʘʢʲʚ ʪʦʯʥʦ ʱʝ ʙʲʜʝ ʝʬʝʢʪʲʪ, 
ʟʘʚʠʩʠ ʦʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʠ, ʢʘʪʦ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, 
ʩʣʫʯʘʡʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʰʘʥʩ) ʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʤʫʪʘʮʠʠ ʚ 
ʜʨʫʛʠ ʛʝʥʠ. ʄʫʪʘʮʠʠʪʝ ʧʨʝʜʠʟʚʠʢʚʘʪ ʧʨʦʙʣʝʤʠ, ʢʦʛʘʪʦ 
ʧʨʝʢʲʩʥʘʪ ʧʨʘʚʠʣʥʠʷʪ ʧʨʦʮʝʩ ʥʘ ʧʨʝʜʘʚʘʥʝ ʥʘ ʠʥʩʪʨʫʢʮʠʠ 
ʦʪ ʛʝʥʠʪʝ ʠʣʠ ʭʨʦʤʦʟʦʤʠʪʝ, ʢʦʡʪʦ ʝ ʥʝʦʙʭʦʜʠʤ ʟʘ 
ʧʨʘʚʠʣʥʦʪʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʪʷʣʦʪʦ. ɿʘ ʜʘ ʩʝ ʫʪʦʯʥʠ ʠ 
ʦʪʢʨʠʝ ʤʫʪʘʮʠʷʪʘ ʚ ʩʲʦʪʚʝʪʥʠʷ ʛʝʥ, ʩʝ ʠʟʧʦʣʟʚʘʪ ʛʝʥʝʪʠʯʥʠ 
ʠʟʩʣʝʜʚʘʥʠʷ. ʆʙʠʢʥʦʚʝʥʦ ʪʝ ʩʝ ʠʟʚʲʨʰʚʘʪ ʚʲʨʭʫ ʤʘʪʝʨʠʘʣ 
ʦʪ ʢʨʲʚʥʘ ʧʨʦʙʘ ʠʣʠ ʧʦʥʷʢʦʛʘ ʦʪ ʜʨʫʛʠ ʪʲʢʘʥʠ. (ɺ ʥʷʢʦʠ 
ʩʣʫʯʘʠ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʠʟʦʣʠʨʘ ɼʅʂ ʦʪ ʩʣʶʥʢʘ. ʋʯʝʥʠʪʝ 
ʦʙʘʯʝ ʯʝʩʪʦ ʧʨʝʜʧʦʯʠʪʘʪ ʢʨʲʚʥʠʪʝ ʧʨʦʙʠ ʧʨʝʜ ʩʣʶʥʢʘʪʘ, ʪʲʡ 
ʢʘʪʦ ʪʝ ʧʦʟʚʦʣʷʚʘʪ ʠʟʦʣʠʨʘʥʝʪʦ ʥʘ ʧʦ-ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʠ 
ʧʦ-ʢʘʯʝʩʪʚʝʥʘ ɼʅʂ). ʉʣʝʜ ʚʟʠʤʘʥʝʪʦ ʥʘ ʧʨʦʙʘʪʘ ʦʪ 
ʧʘʮʠʝʥʪʘ, ʪʷ ʩʝ ʠʟʧʨʘʱʘ ʚ ʩʲʦʪʚʝʪʥʘʪʘ ʣʘʙʦʨʘʪʦʨʠʷ, ʢʲʜʝʪʦ 
ʛʝʥʠʪʝ ʠ ʭʨʦʤʦʟʦʤʠʪʝ ʱʝ ʙʲʜʘʪ ʠʟʩʣʝʜʚʘʥʠ ʠ ʘʥʘʣʠʟʠʨʘʥʠ. 

3 


