
27 ה   

 

 - 1 - 

 

 

 

 

⌐ ∆╢ ה  
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з ┘ ─  

 

 

 

   Ẽ ⌐ ∆╢ ⅜ ╘╠╣≡™╢⁹ 

   ẽ │ ╘╠╣≡™╢⅜⁸ ⌐ ∆═⅝ ⅜№╢⁹ 

   ẽ ⅜ ╘╠╣≡™⌂™⁹ 

─ ≤⇔√  

┘ ⁸ ⌐ ↄ ─ ™⁸

≤ ⌐ ∆╢ ⁸ ⌐ ∆╢ ≢─

⁸ ⌐ ∆╢ ≢─ ⁸ SOP ⁸

ⱨ▫כꜟ♪ ☿fi♃כ( )⌐⅔↑╢◘fiⱪꜞfi◓⌐ ∆╢ ─

⌐≈™≡⁸ ⁸ ┘ ╩ ∆╢ ⌐ ∆╢ ─

⇔ ╦∑ ⁸ ─ HP  

─ ∆═⅝ ⅜№╣┌⁸ ∆╢⁹  

  ⅜ ⌐ ╘╠╣≡™╢⁹ 

 

─ ⁸  

  ⌂⇔⁹ 

 

 

 

 

   Ẽ ⌐ ∆╢ ⅜ ⅛╣≡™╢⁹ 

   ẽ │ ⅛╣≡™╢⅜⁸ ⌐ ∆═⅝ ⅜№╢⁹ 

   ẽ │ ⅛╣≡™⌂™⁹ 

─ ≤⇔√  

   

 

─ ∆═⅝ ⅜№╣┌⁸ ∆╢⁹  

  ⅜ ⌐ ↕╣≡™╢⁹ 

 

─ ⁸  

⌂⇔⁹ 
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─  

 

   Ẽ ⌐ ⇔⁸ ─ ⅜ ╘╠╣≡™╢⁹ 

   ẽ ─ ⅜ ╘╠╣≡™╢⅜⁸ ⌐ ∆═⅝ ⅜№╢⁹ 

   ẽ ─ ⅜ ╘╠╣≡™⌂™⁹ 

─ ≤⇔√  

  ⁸ ⁸ ≤ ⌐ ∆╢

 

 

─ ∆═⅝ ⅜№╣┌⁸ ∆╢⁹  

  ─ ⅜ ⌐ ╘╠╣≡™╢⁹ 

 

─ ⁸  

  ⌂⇔⁹ 

 

 

⌐ ╩ ∆╢ ─  

 

Ẽ ⌐ ⇔⁸ ⌐ ╩ ∆╢ ─ ⅜ ╘╠╣≡™╢⁹ 

ẽ ⌐ ╩ ∆╢ ─ ⅜ ╘╠╣≡™╢⅜⁸ ⌐ ∆═⅝ ⅜№╢⁹ 

ẽ ⌐ ╩ ∆╢ ─ ⅜ ╘╠╣≡™⌂™⁹ 

ẽ ∆╢ │⁸ ╦╣≡™⌂™⁹ 

─ ≤⇔√  

  ⁸ ⁸ ⁸

ⱴ♬ꜙ▪ꜟ⁸ ⁸ ─ ┘

⁸ ⅎ DNA ⁸ ה ─ ⅝

⁸ ≤ ⌐ ∆╢ ⁸ ⌐

⁸ ─ⱨ□▬ꜟ ⁸

─ ─ⱨ□▬ꜟ  

 

─ ∆═⅝ ⅜№╣┌⁸ ∆╢⁹  

  ⅜ ⌐ ╘╠╣≡⅔╡⁸Ᵽ▬○☿כⱨ♥▫ ⁸ ⅎ DNA ⁸

≤ ⇔ ⌐ ⇔≡™╢⁹╕√⁸ ה ⌐≈™≡ ┼─ ⌂

⅝╩ ∫≡™╢⁹ 

 

─ ⁸  

  ⌂⇔⁹ 

http://www.hiroshima-u.ac.jp/upload/13/file/%E7%B5%84%E6%8F%9B%E3%81%88DNA%E9%96%A2%E4%BF%82/%E7%B5%84%E6%8F%9B%E3%81%88DNA%E8%A6%8F%E5%89%87%EF%BC%88220401%E6%96%BD%E8%A1%8C%EF%BC%89.pdf
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─ ─  

 

   Ẽ ╛ ⌐ ⇔⁸ ⌂ ─ ≢№╢⁹ 

   ẽ ⌡ ≢№╢⅜⁸ ⌐ ∆═⅝ ⅜№╢⁹ 

   ẽ ↄ─ ∆═⅝ ⅜№╢⁹ 

─ ≤⇔√  

  ⁸ ⁸ ꜞ☻♩⁸ ⁸ 

  SOP ⁸ ─ SOP ⁸ ─ ⱴ♬ꜙ

▪ꜟ ⁸ ─ ─ ⱴ♬ꜙ▪ꜟ⁸  

 

─ ∆═⅝ ╛ ⅜№╣┌⁸ ∆╢⁹  

  ⌐⅔↑╢ ─ ⅜ ↕╣⁸ ⌐ ⅜ ⅛╣≡™╢⁹ 

 

─ ⁸  

  ⌂⇔⁹ 

 

 

∕─ ─ ⌐⅔™≡⁸ ∆═⅝ ╡ ╖ ┘∕─ ה  

 

⌂⇔⁹ 
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и  

 

 

 

   Ẽ ⌐ ⇔⁸ ⌐ ⇔≡™╢⁹ 

   ẽ ⌡ ≢№╢⅜⁸ ⌐ ∆═⅝ ⅜№╢⁹ 

   ẽ ↄ─ ∆═⅝ ⅜№╢⁹ 

─ ≤⇔√  

  ꜞ☻♩⁸ ⁸ ⁸ ⁸

⁸ ⁸  

 

─ ∆═⅝ ╛ ⅜№╣┌⁸ ∆╢⁹  

  │⁸ ⌐ ≠⅝ ⌂ ╩ ⇔≡™╢⁹   

 

─ ⁸  

  ⌂⇔⁹ 

 

 

─  

 

   Ẽ ⌐ ⇔⁸ ⌐ ⅜ ↕╣≡™╢⁹ 

   ẽ ⌡ ≢№╢⅜⁸ ⌐ ∆═⅝ ⅜№╢⁹ 

   ẽ ↄ─ ∆═⅝ ⅜№╢⁹ 

─ ≤⇔√  

  ꜞ☻♩⁸ ⁸ ⁸ ⁸

⁸ ─ 2-1  

 

─ ∆═⅝ ╛ ⅜№╣┌⁸ ∆╢⁹  

  ─ ⁸ ⁸ │ ⌐ ╦╣≡™╢⁹ 27 ─ ─

│ ⁸ ─ 2-1 ⌐≈™≡│ 98 ╖≢№╢⁹ 

─ ⁸  

  ↓─ ⌐≈™≡│⁸ 98 ─ ⅛╠₈ ⌐ ⇔⁸ ⌐ ⅜ ↕╣

≡™╢₉≤ ⇔√╙──⁸ ─ ─ │ ⁸

─ 2-1 ⌐≈™≡│ ╩ ™⁸ 26 2 ╩ ⌐ ∆╢⁹ 
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╩ ∆╢ ─  

 

   Ẽ ⌐ ⇔⁸ ⅜ ⌐ ↕╣≡™╢⁹ 

   ẽ ⌡ ≢№╢⅜⁸ ⌐ ∆═⅝ ⅜№╢⁹ 

   ẽ ↄ─ ∆═⅝ ⅜№╢⁹ 

   ẽ ∆╢ │⁸ ╦╣≡™⌂™⁹ 

─ ≤⇔√  

  ╩ ∆╢ ⁸ ╖ ⅎ ⁸

⁸ ⁸ ⁸ ה ♅▼♇◒◦

⁸♩כ ─ ⁸  ♩כ◦◒♇▼♅─

 

─ ∆═⅝ ╛ ⅜№╣┌⁸ ∆╢⁹  

  ⌐ ∆═⅝ ⌐≈™≡⁸ │ ⌐ ↕╣≡™╢⁹ 

 

─ ⁸  

  ⌂⇔⁹ 

 

 

─  

 

   ẽ ╛ ⌐ ⇔⁸ ⌐ ↕╣≡™╢⁹ 

   Ẽ ⌡ ≢№╢⅜⁸ ⌐ ∆═⅝ ⅜№╢⁹ 

   ẽ ↄ─ ∆═⅝ ⅜№╢⁹ 

─ ≤⇔√  

  ⌐ ∆╢ ≢─ ⁸ ─

⁸♩כ◦◒♇▼♅ ─ │ ⁸

⁸ ♩כ◦◒♇▼♅ ⁸ ─ ⁸ ⁸

⁸ ╩ ∆ ⁸ SOP ⁸ ─

SOP ⁸ ⁸ ─ 2-2  

─ ∆═⅝ ╛ ⅜№╣┌⁸ ∆╢⁹  

  ─ │⁸ ⁸ ⌐ ™ ⌐ ↕╣≡™╢⁹⇔⅛⇔⁸

─ ⌐ ─ ⅜ ╕╣≡⅔╠∏⁸ ⅜ ≢№╢⁹╕√⁸ ─ ⌐ ⅎ

√ ╩₈ ⁸ ⌂≥₉≤⇔≡™√⅜⁸ ─₈Ⱡ☼Ⱶ ⁸ ⌂♩כ◦

≥₉╩ ╘╢ ≢ ╘╢ ⅜№╢⁹ 

─ ⁸  

  SOP ⌐ ⇔≡™⌂™ ╩ ≢ ─℮ⅎ ↑⁸

⌐ SOP ─ ╩ ∂╢╟℮ ⇔⁸╕√⁸ ╩ ∆╢
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⌐ ⇔≡ ⌐ ∂≡ ⌐ ⅎ√ ╩ ∆╢╟℮ ∆╢⁹↓╣╠│ 29 2

╩ ⌐ ∆╢⁹ 

 

─ ─  

 

   ẽ ╛ ⌐ ⇔⁸ ⌐ ↕╣≡™╢⁹ 

   Ẽ ⌡ ≢№╢⅜⁸ ⌐ ∆═⅝ ⅜№╢⁹ 

   ẽ ↄ─ ∆═⅝ ⅜№╢⁹ 

─ ≤⇔√  

ה   ꜞ☻♩⁸ ⌐ ∆╢ ≢─

⁸ ⁸ ⁸ ⁸♩כ◦◒♇▼♅

─ ⁸♩כ◦◒♇▼♅ ─ ⁸ SOP ⁸

─ SOP ⁸ ⌐ ∆╢ ≢─ ⁸

⁸ ⁸ ⁸♩כ◦◒♇▼♅ ─ ♅

 ♩כ◦◒♇▼

 

─ ∆═⅝ ╛ ⅜№╣┌⁸ ∆╢⁹  

  │⁸ ⌡ ⌐ ↕╣≡™╢⅜⁸ ─ ⌐⅔™≡Ⱡ☼Ⱶ ⇔─ ─

╩ ╘╢╙─⁸ ─ ⅜ ⌂╙─⁸ Ⱪכ꜠◒♩כ○ ─

╩ ⇔≡™⌂™╙─⅜ ↑╠╣╢⁹ 

 

─ ⁸  

  ─Ⱡ☼Ⱶ ⇔─ ┘ ─ ╩ ⇔⁸ ⌐ 29 2 ╩

⌐ ∆╢╟℮ ∆╢⁹╕√⁸ ⌐ ⇔≡ Ⱪכ꜠◒♩כ○ ─

╩ ⇔√ ─ ╩ ∆╢⁹ 

 

 

─  

 

   ẽ ╛ ⌐ ⇔⁸ ⌐ ↕╣≡™╢⁹ 

   Ẽ ⌡ ≢№╢⅜⁸ ⌐ ∆═⅝ ⅜№╢⁹ 

   ẽ ↄ─ ∆═⅝ ⅜№╢⁹ 

─ ≤⇔√  

  ⁸ ─ ⁸ ⁸ ─  

 

─ ∆═⅝ ╛ ⅜№╣┌⁸ ∆╢⁹  

  ⌐ ∆╢ │ ⇔≡™╢⅜⁸₈ ₉⁸₈ ┘ ₉
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⌐ ∂√ │ ⇔≡™⌂™⁹ 

 

─ ⁸  

  ⌐≡₈ ₉⁸₈ ┘ ₉⌐ ∂√ ─

⌐≈™≡ ⇔⁸ 29 ╟╡ ∆╢⁹ 

 

 

ה ⁸  

 

   Ẽ ╛ ⌐ ⇔⁸ ⌐ ↕╣≡™╢⁹ 

   ẽ ⌡ ≢№╢⅜⁸ ⌐ ∆═⅝ ⅜№╢⁹ 

   ẽ ↄ─ ∆═⅝ ⅜№╢⁹ 

─ ≤⇔√  

  ↓╣╕≢─ ה ⁸ ⁸ ─ HP 

 

─ ∆═⅝ ╛ ⅜№╣┌⁸ ∆╢⁹  

  ┼─ ⌐ ∆╢ ה ⁸ ─ ╩ ⇔≡™╢⁹ 

 

─ ⁸  

  ⌂⇔⁹ 

 

 

∕─  

─ ⌐⅔™≡⁸ ─ ה ┘∕─  

─ │ ⌐ ↕╣≡™╢⅛  

 

   Ẽ ⌐ ↕╣≡™╢⁹ 

   ẽ ⌡ ≢№╢⅜⁸ ⌐ ∆═⅝ ⅜№╢⁹ 

   ẽ ↄ─ ∆═⅝ ⅜№╢⁹ 

─ ≤⇔√  

  ⁸ ⁸ ⁸ ┘ ╩ ∆╢ ⌐

∆╢ ─ ⇔ ╦∑  

─ ∆═⅝ ╛ ⅜№╣┌⁸ ∆╢⁹  

  ─ ╩ ⌐ ⇔≡™╢⁹ 

─ ⁸  

  ⌂⇔⁹ 
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⁸ ─ │ ⌐ ↕╣≡™╢⅛  

 

   Ẽ ⌐ ↕╣≡™╢⁹ 

   ẽ ⌡ ≢№╢⅜⁸ ⌐ ∆═⅝ ⅜№╢⁹ 

   ẽ ↄ─ ∆═⅝ ⅜№╢⁹ 

─ ≤⇔√  

  ⁸ ⁸ ⁸ ┘ ╩ ∆╢ ⌐

∆╢ ─ ⇔ ╦∑  

 

─ ∆═⅝ ╛ ⅜№╣┌⁸ ∆╢⁹  

  ⁸ ─ ╩ ⌐ ⇔≡™╢⁹ 

 

─ ⁸  

  ⌂⇔⁹ 

 

 

─ ⌐ ∆╢ ⁸ ⅜ ↕╣⁸ ⌐ ⅎ≡™╢⅛  

 

   ẽ ↕╣⁸ ⅎ≡™╢⁹ 

   Ẽ ⌡ ≢№╢⅜⁸ ⌐ ∆═⅝ ⅜№╢⁹ 

   ẽ ↄ─ ∆═⅝ ⅜№╢⁹ 

─ ≤⇔√  

  ─ ⌐ ∆╢ ⁸  

 

─ ∆═⅝ ╛ ⅜№╣┌⁸ ∆╢⁹  

  ─ ⌐ ∆╢ ה ⅜ ↕╣≡™╢╙──⁸ ┼─ ┘

╩ ─ ⌐ ∆╢ ⅜№╢ ⅜№╢⁹ 

 

─ ⁸  

  ─ ⌐ ∆╢ ┘ ─ ה ⌐≈™≡⁸ ⅛╠─

⌐╟╡ ╩ ⇔⁸ 29 2 ╩ ⌐ ∆╢⁹ 

 

 

 


