
˽͍ͦͪͤ͜Ύ͡Έͤ͊ ͎͔ͤͦͣͤ͊ ͎͙͙͋ͪ͒͊͘͜ͼ͜Ύ 
(array-CGH) ς ͍͚ͤͦͭͤ͜͜ ͫͨͦͫ͋͜ ͎͔͔͙ͤͭ;ͤͦ͝ 

͔͙ͨͪͤ͊ͭ͊͡Έͤͦ͝ ͎͙͙͒͊ͤͦͫͭ͜͟. ˽͙ͪ͊͒͟͡ ͚͎ͦͦ 
͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͯ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ ͍͙͙͍͒ͤ͟͜.

˴͔͔ͪͣͤͫΈ͊͟ ̑, ˴͔͔ͪͣͤͫΈ͚ͦ͟ ˸. 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    



̆ͪͦͣͦͫͦͣͤ͜ ͊ͤͦͣ͊͜͡͝

ͯͫͭͪ͘͜;͊ΌͭΈͫΎ ͯ:
1. 1% ͍͔͙ͤͦͦͤ͊ͪͦ͒͗ͤͻ 
2. 2% ͍͒͜ ͍͎͔͚͊ͭͤͦͫͭ͜ ͯ ͗ͤͦ͜͟ > 35
3. >60% ͯͫ͜ͻ ͔͔͍͙ͨͪͪ͊ͤͻ ͍͎͔͚͊ͭͤͦͫͭ͜ ͯ 1-ͣͯ ͙͔ͭͪͣͫͭͪ͜
4. 3.7% ͔͚͒ͭ͜ ͘ ͎͊͊͘͡ΈͤͦΌ ͍ͪͦͯͣͦͦ͘Ό ͙͊ͭͪͣͦ͘͟Ό 
͍͙ͪͦͭͯ͘͟
5. 7.4% ͔͚͒ͭ͜ ͘ ͙͊ͯͭͣͦͣ͘
6. ͋͜͡Έ΄ͫͭ͜Έ ͎ͦͤͦͦ͟͜͡;͙ͤͻ ͊͘ͻ͍ͦͪΌ͍͊ͤΈ ͣ͊ΌͭΈ 
;͙͔ͫ͡Έͤ͜ ͭ͊ ͫͭͪͯͭͯͪͤ͟͜ ͻͪͦͣͦͫͦͣͤ͜ ͊ͤͦͣ͊͜͡͝

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    



ʂʘʨʽʦʪʠʧʫʚʘʥʥʷ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʽʡ 
ʤʝʜʠʮʠʥʽ

ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʜʽʘʛʥʦʩʪʠʢʠ ʭʨʦʤʦʩʦʤʥʠʭ ʘʥʦʤʘʣʽʡ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʽʡ 
ʤʝʜʠʮʠʥʽ ʷʚʣʷʻʪʴʩʷ ʮʠʪʦʛʝʥʝʪʠʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ï ʢʘʨʽʦʪʠʧʫʚʘʥʥʷ. 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    



ʂʘʨʽʦʪʠʧʫʚʘʥʥʷ ʣʽʤʬʦʮʠʪʽʚ 
ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ

1176

2743

ʞʽʥʦʯʠʡ ʘʥʦʤʘʣʴʥʠʡ

ʯʦʣʦʚʽʯʠʡ ʘʥʦʤʘʣʴʥʠʡ

ʥʦʨʤʘʣʴʥʠʡ

~ 5,6% ͻ͙ͪͦͣͦͫͦͣͤͻ ͚͊ͤͦͣ͊͜͡

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    



˾͙ͦͣͪ͘͜ ˨˹˴ ͍ ͻͪͦͣͦͫͦͣ͊ͻ ͭ͊ ͎͔ͤͦͣ͜
    

    
    

    
    

    
    

    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    



˸͔͙͙ͭͦ͒͟, ͊͘ ͎͒ͦͨͦͣͦͦΌ Ύ͙͟ͻ ͤ͊͘ͻͦ͒ΎͭΈ 
ͻͪͦͣͦͫͦͣͤ͜ ͊ͤͦͣ͊͜͡͝

1. ˴͙͍͊ͪͦͭͨͯ͊ͤͤ͜Ύ

Min 10 Mb

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    



2.   Fluorescence in situ hybridization(FISH) ͺ͔ͯͦͪͫ͡ͼ͔ͤͭͤ͊ ͤ͜ ͫͭͯ͜ ͎͙͙͋ͪ͒͊͘͜ͼ͜Ύ 
(͍͔͊͋͊ͪͤͤ͘͡Ύ ͼͦ͜͡͝ ͻ͙ͪͦͣͦͫͦͣ, ͦͯͫ͟͡-͔ͫͨͼ͙ͺ͜;ͤ͊, ͔ͫͯ͋ͭͦͣͪͤ͊͜͡)

13

13

16

16 21 21

˸͔͙͙ͭͦ͒͟, ͊͘ ͎͒ͦͨͦͣͦͦΌ Ύ͙͟ͻ ͤ͊͘ͻͦ͒ΎͭΈ
ͻͪͦͣͦͫͦͣͤ͜ ͊ͤͦͣ͊͜͡͝

15

15

3

3
17

17

14q

14q

13q

13q

Min 0,1 Mb

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    



3.    ˢͤ͊͘͜͡ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͣicroarray ͔ͭͻ͎ͤͦͦ͜͡͝ ͍ͨͦͪͤ͜Ύ͡Έͤͦ͝ ͎͔ͤͦͣͤͦ͝ ͎͙͙͋ͪ͒͊͘͜ͼ͜͝ 
(array-based comparative genomic hybridization, array-CGH) 

˸͔͙͙ͭͦ͒͟, ͊͘ ͎͒ͦͨͦͣͦͦΌ Ύ͙͟ͻ ͤ͊͘ͻͦ͒ΎͭΈ 
ͻͪͦͣͦͫͦͣͤ͜ ͊ͤͦͣ͊͜͡͝

BAC 150-200 bp
Oligo  ~25mer

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    



̂ 1992 ͪͦͼ͜ ͋ͯ͊͡ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͔ͭͻ͎ͤͦͦ͜͡Ύ, Ύ͊͟ ͍͒ͦͦ͘͡Ύ͊͡ ͍͙Ύ͍͙͙͡ ;͙͔ͫ͡Έͤ͜
ͻͪͦͣͦͫͦͣͤ͜ ͊ͤͦͣ͊͜͡͝ ͍ͫΈ͎ͦͦ ͎͔ͤͦͣͯ ͜ ͋ͯ͊͡ ͍ͤ͊͊ͤ͊͘ ͍ͨͦͪͤ͜Ύ͡Έͤ͊ ͎͔ͤͦͣͤ͊
͎͙͙͋ͪ͒͊͘͜ͼ͜Ύ Comparative Genomic Hybridization (CGH)

˸atrix ;͙ array CGH ͔ͭͻ͎ͤͦͦ͜͡Ύ ͍͔ͨͪ΄͔ ͋ͯ͊͡ ͙ͦͨͫ͊ͤ͊ ͯ 1997 ͪͦͼ͜

ʇʦʨʽʚʥʷʣʴʥʘ ʛʝʥʦʤʥʘ ʛʽʙʨʠʜʠʟʘʮʽʷ 
Comparative Genomic Hybridization (CGH)

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    



Array CGH

ʂʦʞʥʠʡ ʩʧʦʪ ʥʘ ʩʢʣʽ ʚʽʜʧʦʚʽʜʘʻ 
ʧʝʚʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ɼʅʂ 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    



BAC-based Array CGH
3q29 ͔͔͒͡ͼ͜Ύ ͭ͊ ͒ͯͨ͊͜͟͡ͼ͜Ύ

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    



Oligo-based CGH Arrays
    

    
    

    
    

    
    

    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    



Albertson and Pinkel, Human Molecular Genetics, 2003

ˤ͙Ύ͍͔ͤͤ͡Ύ ͙ͫͭͪͯͭͯͪͤ͟ͻ ͻ͙ͪͦͣͦͫͦͣͤͻ 
͚͊ͤͦͣ͊͜͡ ͙͙ͪͤͣ͘͜ ͔͙ͣͭͦ͒͊ͣ

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    



˨͔͔͡ͼ͜Ύ 1q41q42

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    



˨͔͔͡ͼ͜Ύ 1q41q42 ͭ͊ ͔͔ͣͪͦ͒͜͟͡ͼ͜Ύ 1q42-q44 ͣͦ͗ͯͭΈ ͙ͣ͊ͭ ͫͨ͜͡Έͤ͜ 
͙͙ͫͣͨͭͦͣ͊ͭ;ͤ͜ ͨͪͦΎ͍͙     

    
    

    
    

    
    

    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    



    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    



ʊʨʠʩʦʤʽʷ 13 ʭʨʦʤʦʩʦʤʠ ʚ ʚʦʨʩʠʥʘʭ ʭʦʨʽʦʥʫ

ʂʘʨʽʦʪʠʧʫʚʘʥʥʷ

Array CGH

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    



ʊʨʠʩʦʤʽʷ 13 ʭʨʦʤʦʩʦʤʠ ʚ ʚʦʨʩʠʥʘʭ ʭʦʨʽʦʥʫ

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    



Array CGH ʦʢʨʝʤʦʾ ʭʨʦʤʦʩʦʤʠ(11 ʭʨʦʤʦʩʦʤʘ)

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    



ʄʦʟʘʾʮʠʟʤ
ɺ 20-30% - ʦʙʤʝʞʝʥʠʡ ʧʣʘʮʝʥʪʘʨʥʠʡ ʤʦʟʘʾʮʠʟʤ ʤʦʞʝ ʙʫʪʠ ʧʨʠʯʠʥʦʶ 
ʧʝʨʝʨʠʚʘʥʥʷ ʚʘʛʽʪʥʦʩʪʽ ʚ ʨʘʥʥʽʭ ʪʝʨʤʽʥʘʭ, ʚ/ʫ ʟʘʛʠʙʝʣʽ ʧʣʦʜʘ, ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʾ
ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʟʘʪʨʠʤʢʠ ʚ/ʫ ʨʦʟʚʠʪʢʫ ʧʣʦʜʘ

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    


