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з │∂╘⌐1 

 

⅜ ⌐⌂∫√─│ 25 ─≤⅝≢ ↓─ 11 ≢ 61 ⌐⌂╡╕⇔√⅛

╠ ⌐⌂∫≡ 36 ⌐⌂╢╦↑≢∆⅜ ↕╪─ ⌐⌂∫√

─│ 1993 9 ≢ ⅜ 44 ─≤⅝≢⇔√⁹ 

≈╕╡ │ ─ ╩ 16 ╡ ↑≡⅝√↓≤⌐⌂╡╕∆⅜

─╟℮⌂⅛√∟≢ ─ ╩∆╢≤│ ╦⌂™≢ ╩ ↑≡⅝

√≤™℮─⅜ ⌂ ∟≢∆⁹ 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

1 │ 2009 12 4 ⌐⅔™≡ ╗ ╩

⌐ ╦╣√ ─ ≢№╡ ≢№╢

⌐╟╢ ─ ╩ ⌐⇔√╙─≢№╢⁹ 
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№≤≢⅔ ⇔⇔╕∆╟℮⌐ 1 10⅛ ╒≥ ─ 2008 2 13 ⌐

⅜ ↕╣√≤⅝ ⌐╟∫≡ ⅜ ╘╠╣⌂™≤ ⅛╠

≡╠╣╢─⅜ ≢∆─≢ ₈ √⇔≡ ─ ─ ™℮∟⌐ ↕╪╩

™ ∆↓≤⅜≢⅝╢─∞╤℮⅛₉≤ ⌂ ™⌐ ╠╣╕⇔√⁹ 

⇔⅛⇔ ∕─ ╩ ╢╟℮⌂ ⌂ ⅜№╡ ╩ ⅎ√

╦↑≢ ⌐╙ ↑╠╣≡ ⅜№╢≤ ™╕∆⁹ 

│ ⌐≤∫≡ ≤ ╦╢↓≤⅜⌂™╟℮⌂ ⅝⌂ ⌐

⌂∫√╦↑≢∆⅜ ↓╣⅛╠ ╩ ∆ ↕╪ ∞↑≢⌂ↄ

╛ ╩ ∆ ₁⌐╙ ⅎ≡ ⅝√™ ↄ─ ╩ ╪≢™╢≤ ™

╕∆─≢ ⇔┌╠ↄ⅔ ╩ ⅝√™≤ ™╕∆⁹ 

 

 

и DNA ≤  

 

 ↕≡ ╩ ≠↑≡™╢─│ DNA ≤ ≢∆⁹DNA ≤

⅜ ─ ╩ ⅎ╢ ≢ ∕╣⅜ ⌐ ⱴכ♥─

≢∆⁹ 

 

 ─  

 

 

 

│ ─ ≢│⌂ↄ ─ 3≈ ─ ≢

⇔√⁹ 

│ 1990 5 12 ─ ╩ ╢ ─

ↄ─Ɽ♅fi◖ ⅔⌐₉כ◐♇꜡₈ ↕╪≤ ⌐ ≡™√ ∟╚╪≤

™℮ 4 8⅛ ─ ─ ⅜ ⌐⌂╡ ⅛╠─ ⌐ ≠™≡ ⅜

⌐ ⇔√─╙╗⌂⇔ↄ 13 10 20 ↓╤⌐Ɽ♅fi

◖ ⅛╠ ≢ 400ⱷכ♩ꜟ─ ⌐№╢ ─ ≢ ∟╚

╪─ ⅜ ↕╣╕⇔√⁹↓╣⅜ ≢∆⁹ 

⇔⅛⇔ 11 ─ 1979 ⌐ ∟╚╪≤™℮ ─ ⅜ ─
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⅛╠ ⌐⌂╡ 1 ≢ ↕╣╕⇔√⁹ ∟╚╪─ ⅜

↕╣√ ⅜ ∟╚╪─ ⅜ ↕╣√ ─∟╞℮≥ ≢

≢ 200ⱷכ♩ꜟ⇔⅛ ╣≡™⌂⅛∫√↓≤⅛╠ ⅛╠ 2≈─

│ ≢│⌂™⅛≤ ⅎ╠╣╕⇔√⁹ 

╕√ 6 ─ 1984 ⌐│ ∟╚╪≤™℮ ─ ⅜ ─Ɽ

♅fi◖ ⅛╠ ⌐⌂╡ 1 ╡ ∫≡ ⅛╠ 1.5◐꜡⇔⅛ ╣≡™

⌂™ ─ ⅛╠ ≢ ↕╣╕⇔√⁹ 

∟╚╪ ∟╚╪ ⌐ ↄ 3 ─ ⅜ ∞∫√─≢

∆⁹ 

 

 ─ ⌐ ╢≤ 5 13 ⌐ ⅜ ↕╣ ∆← ↄ

─ ─ ⅛╠ ⅜ ≈⅛╡╕⇔√⁹↓─ ⌐ ─ ⅜

⇔≡™≡ ─ ╩⇔√≤↓╤ │ B ─ ≤ ⅛╡╕⇔

√⁹DNA │ 1985 ℮™≥2☼כꜞⱨ▼☺ה◒♇꜠▪≢☻ꜞ◑▬⌐ ⅜

⇔√ ≢ ⅜ ⇔√ 1990 │ ≢│ ∞ ↕╣≡™╕

∑╪≢⇔√⁹≈╕╡ ─ │ DNA ≢│⌂ↄ ⌐ ™

╠╣√─≢∆⁹ ─ Ί ⌂≥Ί⅛╠ ⅜ ⅛╢╙

─╩ ≤™™ ∕℮≢⌂™╙─╩ ≤™™╕∆⅜ ─

│ ⅛╠ B ≤ ⅛╡╕⇔√─≢ ─ │ B ─ ≤↕╣

√╦↑≢∆⁹ 

 

─  

 

∟╚╪ ╩ ∏╢ 1990 5 14 │ ₈ ≢╕

√  ⌐  Ɽ♅fi◖ ⅛╠  54 59 ─

≤ ╙₉≤™℮ ⌐ ™≡™╕∆⁹ 

⅔ ⇔⇔≡™╢─│ ─ ≢∆⅜ ─ │⅛⌂╡

ↄ ↄ⌐ ↕⅜ 300ⱷכ♩ꜟ╙№╢ ⅜ ⅛╡ ─ ⌐

╛ ╙─ ⅜ ↑╠╣ ≤ ™≡▬ⱷכ☺∆╢╙─╟╡╙│╢

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
2
 Alec Jeffreys (1950~) ▬◑ꜞ☻─ ⁹1985 ⌐ DNA⌐╟╢ ⌐ ╩ ≡√

╩ ⇔ DNA ─ ─ ╩ ™√⁹ 
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≤⌂∫√ ─ ≤  

 

⅛⌐ ™≤™℮↓≤⅜ ⅛╢≤ ™╕∆⁹ ⅜№╢◄ꜞ▪⅛╠ ─

⌐ ╗≤ ⅜∫√ ⌐ ⌂≥⅜℮∫∕℮≤ ∫√ ⅜ ⅜∫≡™

╕∆⅜ ∟╚╪─ │ ∕─ ─ ─ ⌐ ™ ≢ ↕╣╕

⇔√⁹⌂⅔ ⅜ ↕╣√ │ 2ⱷכ♩ꜟ ↄ⌐╙ ┬ ─ ╩ ⅎ

╢ ⅜℮∫∕℮≤ ∫≡™√ ≢№╢↓≤╙ ╣╢↓≤⅜≢⅝╕∑╪⁹ 

∟╚╪⅜ ⌐

⌂∫√Ɽ♅fi◖ ₈꜡♇◐

│₉כ ─ ⅛

╠╖╢≤ ─ ↓℮ ⌐

№╢ 2 ╪∞℮∟─

─ 1 ≢∆⅜ │

─ 9 45 ↓╤ ∟╚

╪─ ⅛╠─ ╩ ↑

≡ 11 ≤ 6 ⌐

⅜

⇔ ∞∫√↓≤⅛╠

∟⌐ ─ ╩ ⇔ ╙ 2 ↕∑≡ ∟╚╪─ ⌐

╡ ⇔╕⇔√⁹∆╢≤ ⅜ ╕≢ ⇔≡ ╩ ╘√

√╘ ∕─ ≢ ∟╚╪⌐ ⅛⅜№∫√─≢│⌂™⅛≤ ⅎ≡ 13

⅛╠ ─ ╩ ⇔√≤↓╤ ∟╚╪─ ╩ ⇔√─≢

∆⁹ 

╕√ ─ ⅛╠│ ≥♩כ◌☻─╪╚∟ ⅜ ≈⅛╡╕⇔√⁹

⇔√™─│ ⱨכ♪ ─♩כ◌☻╢™≡∫⌂⌐ ⌐ ◘fi♄ꜟ≤ ⅜

╘ ╕╣≡™√↓≤≢∆⁹↓─ ─ ⌐ ─ ⅜ ⇔√

⅜№∫√─≢∆⁹↓─ │ ⅛⌂╡ ≢ ╣≡™╕⇔√⅜ ─⅛⌂

╡ ™ ⌐ ™ ⅜ ╘╠╣ ≢ ⇔√≤↓╤ ⅜ ↕

╣ ≤ ⇔ ∕─ ╩ ═√≤↓╤ B ─ ≤ ↕╣√↓

≤│ ⌐⅔ ⇔⇔√≤⅔╡≢∆⁹ 
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DNA  

 

 ⅜ B ─ ∞∫√↓≤⅛╠ │ ─ ⌐

≢ ─ ╩ ╘╕⇔√⁹ ⅛╠ ⅜ ⅛╢─⅜ ≢ ⅛╠

B ≤ ⅛∫√ │ ╩⇔≡™√─⅛ ™ ↕╣√─≢∆⁹∕─ ⌐

↕╪⅜™╕⇔√⁹ ↕╪│ 44 ≢ ⇔√─≢∆⅜ ∆

←⌐ ╣≡ ≢⇔√⁹ ─Ᵽ☻─ ≢ ≤ ≤ ⌐

╠⇔≡™╕⇔√⅜ ∞↑ 1 ≢ ╠∆ ╩ ╡≡™≡ ∕↓⌐▪♄ꜟ♩

ⱦ♦○⌂≥⅜№∫√↓≤⅛╠ ⌐ ⌂ ⌐№╢ ≢

⌐╙ ╩ ™≡™╢ ⅜№╢ ≤⇔≡ ─ 1 ≤↕╣╕⇔√⁹ 

∕⇔≡ ⅛╠ ─ 1990 12 ⅛╠ ↕╪─ ⅜ ↕╣

╕⇔√⁹ ⅛╠ 1 ⅜ ⇔≡╙ ⅜ ↕╣∏ │ ╩⇔≡™╢─

∞≤™℮ ⅜ ∑╠╣≡™√ 1991 6 23 │ ↕╪⅜

↔⇔≡™╢ ⅛╠ ≡ ≡√↔╖─ ⅛╠ ⅜∆╢♥▫♇◦ꜙⱭכⱤ

╩כ ⇔ ↕╪─ ╩ ⇔╕⇔√⁹∕─↓╤

≤™℮ ─ │ DNA ─ ╩ ∫≡™╕⇔√⅜

│ ♥▫♇◦ꜙⱭכⱤכ≤ ∟╚╪─ ╩ ⌐ ∟ ╪≢

DNA ⇔≡╒⇔™≤ ⇔√─≢∆⁹ 

─╦⅜ ─ DNA │ ─ DNA ≤™℮═⅝╙─≢

─ ≢⇔√⅜ │ ↕╣≡⅛╠ 3 ⅛ ∫≡ DNA

╩ ↕∑╕⇔√⁹↓╣⅜ ─ DNA ≢∆⁹∕╣⌐╟╢≤ MCT118

≤ ┌╣╢ DNA─ ☻◌כ꜡ ─ DNA │ ≤ ↕╪│ ∂ 16-26

≢ ∆╢≤↕╣√─≢∆⁹ 

 

ה  

 

↕╪─ ⅜ ↕╣√─│ ⅛╠ ─ 1990 12 ≢∆

⅜ │ ↕╪⅜ ╩ ≡⅛╠ ⌐ ╢╕≢ ↕╪─ ╩ ⇔

╕⇔√⁹ │ 1991 12 1 ⌐ ↕╪⅜ ↕╣╢╕≢ 1

↑╠╣╕⇔√⅜ ∕─ ↕╪│ ─ ⌐ ⅝╕∑╪≢⇔√⁹

↕╪│ ─Ᵽ☻─ ≢⇔√⅛╠ ⌐ ≠ↄ │√ↄ↕╪
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№∫√─≢∆⅜ ↕╪⌐│ ⌂ │ ╘╠╣⌂⅛∫√─≢∆⁹ 

∟╚╪╩ ⇔√ │ ⌐ ╩ ↄ ≢№╢↓≤│

™╩ ╣╕∑╪⁹ ⌐ ↕╪⅜ ∞≤∆╣┌ ↕╪⅜ ≢

╩ ⌐⇔≡⅔⅛⇔⌂ ╩≤╢⌐ ™⌂™≤ ℮─≢∆⅜ ↕╪│ ∕─

╟℮⌂↓≤│ ⇔⌂⅛∫√─≢∆⁹ 

│ ↕╪╩ 1 ⇔√ ↓∕⅜ ↕╪⅜ ─ ≢│

⌂™↓≤╩ ⅛⌂ↄ≡│⌂╠⌂⅛∫√≤ ⅎ≡™╕∆⁹⇔⅛⇔ │ DNA

─ ⌐ ┘≈™≡⇔╕™╕⇔√⁹ 

 ∕⇔≡ 1991 12 1 │ ↕╪─ ╩ ⌡≡ ↕

╪⌐ ╩ ╘╕⇔√⁹ ≤│ №╢ ─ ╕™⌂≥╩ ⌡≡

⌐ ⌐ ∆╢↓≤╩ ╘╢↓≤≢∆⅜ ↕╪─ │ 4

⅜ ↕╪─ ⌐™⅝⌂╡ ⅜╡ ╪≢ ₈ ─ ╩ ⇔√⌂₉≤ ╡

∟╚╪─ ╩ ⇔≡ ╢╟℮⌐ ╘╢⌂≥ ╘≡ ⌂╙─≢⇔√⁹

↕╪│ │ ─Ᵽ☻─ ╩ ╘↕∑╠╣ ≢⇔√⅜ ∕─

∞∫√ ↕╪─ ⌐ ⅛╣≡™╕⇔√⁹⇔⅛⇔ ╩ ╦↕

∏ ─№╢ ⌐ ↕╣╕⇔√⁹ 

 ∕⇔≡ ≢ ═⅜ ↕╣ 12 ─ 10 ⅞⌐

∟╚╪╩ ⇔√≤ ⇔ ↓─ ╩ ⌐ ─ ⅜ ↕╣

12 2 ↕╣√─≢∆⁹ 

 ⇔√™─│ ↕╪│ DNA ─√╘⌐ ↕╣√─≢│⌂ↄ

⇔√√╘⌐ ↕╣√↓≤≢∆⁹ │ ∞∫√√╘⌐

10 ╕≢⌐ ⅜ ╠╣⌂↑╣┌ ↕∑↨╢╩ ⌂™≤ ⅎ≡™

√⅜ 10 ⌐ ⅜ ╦╡ ∕─╕╕ ═╩ ↑√╠ ⇔√ ∕

↓≢ ⇔√≤ ⇔≡™╕∆⁹ 

 

 ⅛╠ ╕≢ 

 

ה ─  

 

↕╪⅜ ↕╣√ 1991 12 1 │ ♩♇

ⱪ≢ ₈  ⅛┬ 45 ─  DNA ≢ ₉≤
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⇔╕⇔√⁹↓─≤⅝│ ╕∞ ↕╪─ │ ≡™╕∑╪⁹ 

⌂℮╟─ⱪכ◒☻ ≢∆⅜ ≤ ⌐╙ ─ ⌐ ∂

╟℮⌂ ⅜ ╡╕⇔√─≢ ⅜╤↓≥ⱪ≢│№╡╕∑╪⁹כ◒☻ ↓─↓≤

│ ⌐│ ∂╠╣⌂⅛∫√─≢∆⁹≈╕╡ ↓╣│ ™⌂ↄ ─

╢╟⌐◒כꜞ─ ≤ ⅎ╠╣╕∆⁹ 

≈╕╡ │ ⱴ☻◖Ⱶ⌐│

⅛↕⌂™≢ ↕╪╩ ⇔≡

╡ ═╢≈╙╡∞∫√─≢∆⅜ ∕

─ ─ ⌐ ⌐╟∫≡ ₁ ⌐

∂╠╣√√╘ ⅜ ⌐ ™

↕╪⅜ ⌐ ⇔√ 8

⅞⌐│ ─ ╡⅜ⱴ☻◖Ⱶ ≢

╕╣≡™√≤™℮ ⅜ ⇔≡™

√─≢∆⁹ 

10 ╕≢⌐ ↕╪⅛╠ ⅜

╠╣⌂↑╣┌ ↕∑╢↓≤

⌐⌂∫≡™√↓≤│ ⌐⅔ ⇔⇔╕⇔

√⅜ ≤≡╙∕─╟℮⌂ ≢│⌂⅛∫√─≢∆⁹ 

│ ─ DNA ╩ ↕╪─ ╟╡╙ ⌐

⁹⅛─√⇔◒כꜞ ╦⅜ ≢│ DNA │ ≢ ∞ ─

⌐№∫√↓≤│ ⌐╖╕⇔√⁹∕⇔≡ ⅜ DNA ─√╘─ ╩

⇔√─≢∆⅜ ∕╣⅜ ╘╠╣⌂⅛∫√─≢∆⁹∕↓≢ DNA ⅜

⌐ ⌂↓≤╩ ∆√╘⌐ ─ DNA ─ ⅜ ⌐

╟∫≡ⱴ☻◖Ⱶ⌐ꜞכ◒↕╣√─∞≤ ™╕∆⁹∕╣╩ ↑≡ ─

≢ DNA │ ╘╠╣╕⇔√⁹↓℮⇔≡ ╦⅜ ─ DNA ─

│ ─ ≤ ⌐ ⌂╡╕⇔√⁹ 

 ∕⇔≡ ─ 1991 12 2 ≢│ ♩♇ⱪ≢ ↕╪─

╡≢ ₐ ╩  DNA ≢ ₑ≤ ₁ ⌐ ∂

╠╣╕⇔√⁹ ∞↑≢⌂ↄ ╙ ≢ NHK ╩ ╗♥꜠ⱦ╙

⅜ DNA ⌐╟∫≡ ⌐ ⇔√≤ ₁ ⌐ ∂√─≢∆⁹ 

─ ╙₈ ⅝ ⇔√ ─  ⌐ ₉ 12 2
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≤ ∂ │₈☻◗ DNA  ─ ╘ ₉₈100

⅛╠ 1 ╡ ╗ ₉ 12 3 ≤ DNA ╩ ⇔╕⇔√⁹⌂⅔

↓─ ─ ─₈100 ⅛╠ 1 ╩ ╡ ╗₉≤™℮ ⌐│ ⇔

≡⅔™≡ ↕™⁹ 

 

 

 

 ↕≡ ↕╪│ ≈⅞─╟℮⌐ ⇔╕⇔√⁹ 

1990 ─ 5 12 │ ≢∆⅜ ↕╪│ ─ ─

╩ ⅎ≡ 1 ⅞⌐ ⌐ ╡ ≢ ╩≤∫≡ 2

⅞⌐ ≢ ╩ ≡ 3 ─₉כ◐♇꜡₈╠⅛╤↓ כꜙ♬₈─ ─

₉≤™℮Ɽ♅fi◖ ≢Ɽ♅fi◖╩⇔√⁹3 ⅛╠ 4 Ɽ♅fi◖╩╛╡

7 ↄ⌐Ɽ♅fi◖╩ ⅎ≡ כꜙ♬₈≥₉כ◐♇꜡₈ ─ ₉ ─

≢ ╩ ⌐ ⅎ√≤↓╤ ─ ⌐ ─ ⅜⇔╚⅜╪≢™╢

─⅜ ⅎ√─≢ ⌐ ∫≡ ≠⅝ ⌐ ∫√╕╕ ─ ⌐₈

⌐ ╢⅛™₉≤ ╩ ↑√≤↓╤ ─ ⅜ ∫≡ ⌐ ∫≡⅝√⁹

∕↓≢ ─ ╩ ─ ⌐ ∑≡ ─ ™ ╩

⇔≡ ∕─ ╩ ─ ⌐ ╡ ╡⅝∫√≤↓╤≢ ─

⌐ ╢ ╩ ∫≡ ⌐ ╡ ─ ╩ ∫≡ ─ ⌐

╖ T ─ ≢ ╩ ╘≡ ─ ╩ ╤⇔ ─ ─ ╩ ™

≡ ◖fi◒ꜞכ♩ ╕≢ ⅝ ◖fi◒ꜞכ♩ ─ ≢ ─ ─ ⌐

∟ ─ ─ ╩ ╘≡ ⇔√⁹ ⇔√ ╩ ™≡◖fi◒ꜞכ♩ ─

╩ ╡ ╩ ⅝ ⌐⇔≡™√∏╠╩⇔ ─ ╩ ⅜ ∫≡™╢

╕≢ ╪≢ ⅝ ™√∏╠╩⇔√ ⌐ ∫≡ ╩ ∟ ╩ ™√

─ ⅛╠ ─ ⌐ ≡√⁹∕⇔≡ ╩ ╘≡™√ T ⌐ ∫≡

⌐ ╡ ╩ ∫≡ ↔∆ ⌐ ∫√⁹ ╩ ℮

√╘⌐ ⌐כⱤכ☻ ∫√ ≤™℮╙─≢∆⁹ 

 

 │ ↔ ─╟℮⌐ ─ ≤™╦╣╢ ⅜№╡╕∆⁹

√∞₈ ₉≤∞↑ ⅛╣√ ⅜ →╠╣≡™≡ ─ ─ ─

─└≤≈∞∫√↓≤⅜ ┌╣╕∆⅜ ─ ↄ⌐ ┌╪⌂∂ ≤™
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℮ ─ ⅜№╡╕∆⁹ ↕╪─ │↓─ ─ ↄ⌐№∫≡

│ ⅜ ↕™ ─ ┘ ≢⇔√⁹∕⇔≡ ╩ ↔∆ ╩ ╩

∫√ ⌐№╢ ⌐ ╡≡™╕⇔√⁹ 

 

 

 

 ↓↓≢ ↕╪⌐╟╢ ⌐≈™≡ ⇔╕∆⁹ 

 ↕╪│ כꜙ♬₈ ─ ₉≢ Ɽ♅fi◖╩⇔√ ─Ɽ♅fi◖ ─

⌐ ∫≡Ɽ♅fi◖╩⇔ ≢ ╩ ⌐ ⇔ ⌐ ≡ ╩

⇔≡ ╕≢ ╖ ≢ ╩ ⌐ ⅎ√≤↓╤╩ ⇔╕

⇔√⁹↓↓╕≢│ ↕╪⅜ ≢│№╡╕∑╪⅜ ∕╣╕≢⌐ ⌐

⇔√↓≤≢∆⁹ 

 ≤↓╤⅜ ↕╪│ ╩ ⇔√№≤ ─ ─ ─

⌐⇔╚⅜╪≢™╢ ∟╚╪╩ ≈↑√≤ ⇔ ∕─ ╩ ⇔╕⇔√⁹

⇔⅛⇔ ↓─≤⅝─ │ ⌐ ⅜ ↄ ╕∫≡™⌂™ ≢

╦╣≡⅔╡ ∞⅛╠↓∕ ⇔╚⅜╪≢™╢ ─ ╩ ∆↓≤⅜≢⅝╕⇔√⁹

⇔⅛⇔ │ ─ 7 ↄ≢ Ɽ♅fi◖ │ ≢№╢

293 ⌐ ⇔≡™≡ ⌐ ⅜ 1 ╙ ╕∫≡™⌂™↓≤╩

∆╢↓≤│ ≢∆⁹ ⌐ 1 ≢╙ ⅜ ⇔≡™╣┌ ↕╪─

│ ╡ √⌂™↓≤⌐ ↄ═⅝⌂─⌐ │∕─↓≤╩ ⇔√─

≢∆⁹ 

 ↕╪│ ⌐ ∫√╕╕ ∟╚╪⌐ ╩ ↑√ ∟╚

╪⅜ ⌐ ∫≡⅝√ ∟╚╪⅜ ⌐ ∫√ ╩ ╩

∫≡ ─ ≢ ⇔╕⇔√⁹ 

∟╚╪│ 4 8⅛ ≢∆⅜ ⌐│∟╞℮≥ 4 10⅛ ─ ⅜™

╢─≢ │ ⅛╢─≢∆⅜ 4 5 ─ ─ ╩ ╙⌂™ ─ ⌐

∑╢─│ ⇔™ ≤™℮╟╡╙ ≢∆⁹↓─↓≤╩ ╠↕╣√─│ 2008

1 ─ ♥꜠ⱦ─ ≢ ∟╚╪─⅔ ↕╪⅜ ↕╪─ ⅜

∟╚╪╩ ─ ⌐ ∑≡ ╪∞≤™℮╙─∞∫√≤ ╘≡ ™

√⅜ ∕╣│⅔⅛⇔™ ≤ ↕╣╢─╩ ™≡ ⅛↕╣√↓≤≢∆⁹

─ ⌐ ≥╙╩ ∑╢√╘⌐│ ╙√╣─№╢ ╩ ↑
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⌂↑╣┌⌂╡╕∑╪⁹ 

∕─℮ⅎ ─ ™─ │ ╡ ≢∆⅜ ♥꜠ⱦ⅜ ⅛

╠ ↕╣√ ↕╪⅜ ⇔≡™√ ⌐ ∟╚╪─ ⌐

∆╢ ╩ ⌐ ∑≡ ⇔≡╖√≤↓╤ ⅜ ∟ ⅜∫≡⇔╕

™☻ⱶכ☼⌐ ╣⌂™↓≤⅜ ⅛╡╕⇔√⁹↓↓≢╙ ↕╪─ ⅜

─╙─≢│⌂™↓≤╩ ⅎ≡™╕∆⁹ 

╡ ╩ ╕≢ ⅜∫≡ ⌐ ╢ ╩ ╢ ≢∆⅜ │

≢ ⌐ ╢↓≤⌐⌂╡ ↕╠⌐ ─ ⌐│ ─ ╩ ∆

╡№⅜♩כ◕─╘√╢ ↓╣╩ ↑≡ ╠⌂↑╣┌⌂╡╕∑╪⅜ ↕╪─

⌐│ ↓─↓≤⌐ ╣╢≤↓╤╙№╡╕∑╪⁹ 

↕╪│ ⌐ ∟╚╪╩ ∑≡ ≢ ─ ╩

⇔ ⌐ ∫√ ≤┬≈⅛∫√ T ╕≢ ╪≢ ╩ ╘≡

∟╚╪╩ ╤⇔ ∟╚╪─ ╩ ™≡ ─⌂™◖fi◒ꜞכ♩ ╕≢

╪∞≤ ⇔ ∕─ ╩ ≢ ⇔╕⇔√⁹ 

⇔√™─│ ↕╪⅜ ↕╣√─│ 12 ≢ ↕╪⌐╟╢

≢─ │ 12 13 ─↓≤≢∆⅜

─ │ ⌐ ╣ ⅛╠◖fi

♩כꜞ◒ ╕≢ ╙⌂ↄ ↄ↓≤⅜≢

⅝╕⇔√⁹⇔⅛⇔ ⅜ ⇔√─│ 5

12 ≢∆⁹≈╕╡ 12 ⌐│ ⅜ ╣

≡ ─ ─ ╩ ™≡ ↄ↓≤⅜ ≢

╙ 5 ⌐│ ⅜ ™ ∫≡™≡∕╪⌂↓

≤│ ∞∫√─≢∆⁹ ↕╪─

│↓↓≢╙ ╠⅛⌐ ≢∆⅜

│ ↓─ ╙ ⇔√─≢∆⁹ 

 ↕╪│ ∟╚╪─ ╩ ╘√≤

⅝─ ╙ ╩ ⌐ ⇔≡™╕∆⁹

↓─ ≢│ ∟╚╪─ ⌐

∟ ≢ ╩ ╘≡™╕∆⅜ ─

╩ ╦∑ ∕─ ─ ─ ≤ ╩ ╦∑≡∟╞℮≥ ╩ ╡ ─

╩ ∟╚╪─ ─ ╤⌐ ≡≡ ╘╢≤™℮╙─≢ ─ ⅜ ⌐ ™√

ᵑ ↕╪─ ⇔√ ─
≤ ᵒ ⅛╠ ↕╣╢ ─
⁹▬ꜝ☻♩│ ⁹ 
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⅛√∟≢∆⁹↓╣≢│ ╩ ╘╢↓≤│≢⅝╕∑╪⁹ ∟╚╪─ ─

│⅔ ∑≢⅝╕∑╪⅜ ∟╚╪─ ⌐│ ─≥ ≢│⌂ↄ ─ ─

⌐ ╛∫↓╪ ≤ ┌╣╢ ─ ⅜ ∫≡™╕⇔√⁹ ↕╪⅜

─ ⌐ ╩ ≡≡↔ ⌐⌂╢≤ ⅛╡╕∆⅜ ↓╣│ ⅜ ≢│⌂ↄ

≢ ╩ ╘√≤⅝⌐≢⅝╢ ≢∆⁹ ↕╪⅜ ⇔√ ─ ╘ ╙

─╙─≤│ ⌂╢↓≤ ≈╕╡ ↕╪─ ╩ ⅎ╢╙─∞∫√─⌐

│ ↓╣╙ ⇔╕⇔√⁹ 

∟╚╪╩ ⇔√№≤ ↕╪│ ∟╚╪─ ╩ ⌐ ⅜∑≡

™ↄ ╩ ⇔╕⇔√⁹↓↓≢ ⇔√™─│ ╠⅛♩כ◌☻ ╕∫≡

⅜∑√ ⌐ ╩ ╖ ⌡≡™╢↓≤≢∆⁹↓─↓≤─ │─∟⌐╖╕

∆⁹ 

↕╠⌐ ↕╪│ ∟╚╪─ ╩ ⌐ⱴ☻♃ⱬכ◦ꜛfi╩⇔√

╩ ⇔╕⇔√⁹ ╩ ≢ ™≡ ≢ⱴ☻♃ⱬכ◦ꜛfi⇔≡™╢

╩ ⇔≡™╕∆⅜ ↓─╟℮⌂ ≢ ∆╣┌ │ ∟╚╪─ ⌐

⅛╢↓≤⌐⌂╡ ⅛≈ ↕╪─ ⌐╙ ⅜ ⅝ ╩ ⇔≡ ∟╚

╪─ ⌐ ⅜ ↄ↓≤⌐⌂╡╕∆⁹⇔⅛⇔ ∟╚╪─ ⅛╠│ ─

│ ↕╣∏ ─ │ ∞↑⌐ ™≡™√─≢⇔√⁹ 

ₐ ─ ≤e™℮♥꜠ⱦ ─♪ꜝⱴ⅜№╡╕∆⅜ ≤™∫≡

─ ╩ ⌐ ∆╢─≢∆⁹ ∟╚╪─ ─ ╙ ⌐ ↕

╣╕⇔√⅜ ⅜ ∟╚╪─ ⌂≥╩ ╘√ ⅜№∫√∞↑

≢ ⅛╠│ │ ↕╣⌂⅛∫√─≢∆⁹ 

↕╪│ ∟╚╪─ ╩ ⅜∑√№≤ Ɽfi♠╩ ⅜∑╕⇔√⁹

⇔√⅜∫≡ ─ ⌐│Ɽfi♠⅜№╡ ⌐ ⅛∫≡ ⇔√≤

⇔≡╙ ─ ⌐ ⅜ ∆╢↓≤⌐│⌂╡╕∑╪⁹∕─ ≢╙

↕╪─ │ ─╙─≢│⌂™↓≤⅜ ╠⅛≢⇔√⅜ │

↓─↓≤╙ ⇔╕⇔√⁹ 

↕╪│ ≢ ™√∏╠╩⇔√ │ ⇔╕⇔√⅜ ╩ ™√

│ ≢⅝╕∑╪≢⇔√⁹ ╩ ™√ │ ∟╚╪─ ⅜ ↕

╣√ ≢ ⌐╙ ⅛∫≡™╕⇔√─≢ ↕╪│ ⅛╠ ⅎ╠

╣≡ ↓─ ∞∫√≤ ⇔╕⇔√⁹ ↕╪│ ╩ ™√ ╩

≢ ≢⅝⌂⅛∫√ ≤⇔≡ │ 5 ≢ 12 ⌐│ ⅜ ⇔≡™√
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↓≤╩ →╕⇔√⅜ ™√∏╠╩⇔√ ╩ ≢⅝√─⌐ ╩ ™√

╩ ≢╙ ≢⅝⌂⅛∫√↓≤╙ ↕╪─ ╩ ⅎ≡™╢≤™℮═

⅝≢∆⁹⇔⅛⇔ ↕╠⌐ │ ↕╪─ ⌐╟╣┌ ™√∏╠╩⇔√

⅛╠ ╩ ≢ ⅎ≡ ╩ ™√ ⌐ ⅝ ™√∏╠╩⇔√ ⌐

∫≡ ╩ ™ ╩ ™√ ⅛╠↕╠⌐ ╪≢ ╩ ⌐ ∂√↓

≤⌐⌂∫≡™╢─≢∆⅜ ∕─ ─ ╩ ∆╢≤ ™√∏╠╩⇔√ ≤

╩ ™√ ─ ⅜ 40.4ⱷכ♩ꜟ ╩ ™√ ≤ ╩ ⇔√

─ ⅜ 19.8ⱷכ♩ꜟ≢∆─≢ ⌐ ╪∞≤⇔≡╙ 40.4 40.4

40.4 19.8 141ⱷכ♩ꜟ ⇔√↓≤⌐⌂╢↓≤≢∆⁹ 

⇔⅛⇔ ↕╪│ Ɽ♅fi◖╩ ⅎ≡ ∟╚╪╩ ≈↑ ⌐ ╪∞

↓≤⌐⌂∫≡™╕∆─≢ ⌐ ⌂≥│ ∫≡™╕∑╪⁹⇔√⅜∫≡

↓─ │ ⌂⇔⌐ ↕╣√↓≤⌐⌂∫≡™╕∆⁹ │ ⌐

╙ ╩ ┘╕⇔√⁹ ╩ ∫≡ ↄ╦↑≢∆⅜ ╩ ∆≤

⅜╡≢ ╙ ⅎ╕∑╪⁹ │ ─ ╩⇔≡™╢≤⅝⌐ ─ ⌐ ™

╩ ™≡ 10ⱷכ♩ꜟ ╣ ⌐ ∫≡ ™ ╩ ℮↓≤⅜≢⅝╢⅛ ⇔≡

╖╕⇔√⅜ ™ │ ⅜╡≢│╕∫√ↄ ⅎ╕∑╪⁹ ♩כ◌☻─╪╚∟

│ ≢⇔√⁹™╦╪╛ ─ ╩ ⅎ╢ ⅜ ™ ╡ ≥∟╠⅛╠ √─⅛

↕ⅎ ⅛╠⌂ↄ⌂╢ ≢ ╙⌂⇔⌐ 40ⱷכ♩ꜟ ╡ ╣√

╩ ™√ ⅛╠ ⅜ ™≡№╢™√∏╠╩⇔√ ⌐ ╢↓≤│

≢∆⁹ 

≤↓╤⅜ ⅜ ╣√ 12 ∞∫√√╘ ⅛╤℮∂≡ ╩ ™√ ⅛

╠™√∏╠╩⇔√ ╩ ∆↓≤⅜≢⅝╕⇔√⁹⇔⅛⇔ ↓─ ─ 5 ─

╩ ∆╣┌ ↓─╟℮⌐ ∆↓≤│≢⅝⌂™↓≤⅜ ⅛╢≤ ™╕

∆⁹₈ ₉≤™℮ ⅜№╡╕∆⁹ ↕╪╩ ╡ ═√ │

╙ ⌐ ⅝ ∟╚╪─ ⌐₈ ╩ ⅎ≡ↄ╣₉≤ ∂√≤ ™╕∆⁹

∕℮≢№╢─⌐ ↕╪─ ⅜ ─ ≤╕╢≢ ╦⌂™↓≤⌐

⅛⌂⅛∫√─⅛⁹ ─ DNA ⅜∆═≡╩ ╦∑√─≢∆⁹ 

⌐ ↕╪│ ∟╚╪─ ╩ ≡╢ ╩ ⇔╕⇔√⁹↓─

≢│ ↕╪│ ⅜∑√ ⌐ ╖ ⌡√ ─ ⌐◘fi♄ꜟ╩

∑≡ ╘ ∕─╕╕ →≡™╕∆⁹ →╠╣√ ⅜≥℮⌂∫√─⅛⁹

─↓≤⌂⅜╠ │ⱣꜝⱣꜝ⌐⌂∫≡™╕∆⁹ 
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⇔⅛⇔ ⌐│ ♪כⱨ╩♩כ◌☻─╪╚∟ ⌐⇔≡ ⌐ ≤◘fi

♄ꜟ⅜ ╘ ╕╣√ ≢ ⌐ ∂╠╣√⅛╠↓∕ │ ⌂♩כ◌☻

≥≤ ⌐ ↕╣√─≢∆⁹↓─ ╙ ─╙─≢│№╡ ╕∑╪⁹

⇔⅛⇔ │ ↓╣╙ ⇔╕⇔√⁹ 

DNA ⌐╟∫≡ ↕╪─ ⅜ ╠⅛⌐⌂∫√ ↕╪─ │

╕∫√ↄ─ ≢№╢↓≤⌐ ─ │№╡╕∑╪⅜ ∕╣ ⌐ DNA

╩└≤╕∏ ⌐ ™≡ ↕╪─ ╩ ⇔≡╖≡╙ ↕╪

─ │ ╘≡ ⌂╙─∞∫√↓≤⅜⅔ ⅛╡∞≤ ™╕∆⁹⇔⅛⇔ ∕

─↓≤⌐ ╙ ⅝╕∑╪≢⇔√⁹ 

 

 

 

 ↕╪─ ⅜ ∞∫√─│ ↕╪─ ≤ ∆╢ ↄ─

⅜ ⇔√↓≤⌐╟∫≡╙ ↑╠╣≡™╕∆⁹ 

⅛╠ 4 ─ 1990 5 16 ─ ─ ≢∆⅜ ⌂

⅜№∫√≤™℮ ≢ ₐ  ─ ↄₑ≤™℮╙─≢∆⁹

─ ≢◗ꜟⱨ─ ╩⇔≡™√ ↕╠⌐ ╩ ╣≡

⌐™√ ⅜ ≤╙⌐ ─ ─ ╩ ™≡ ╩ ╡ ─ ⌐

™≡ ∫√ ╩ √≤™℮─≢∆⁹ ╙ ↓─ 2 ─ ⌐│

⇔ ≢ 2 ─ ⅛╠ ╩ ↑≡ ⌐⇔ ╙

⇔≡™╕⇔√⁹↓─℮∟─ ─ S↕╪⌐│ ≢ ≤⇔≡ ⇔

≡╙╠™╕⇔√⁹ 

─ ⅜ ™ ⌐⌂∫≡™╢↓≤│ ⌐ ⇔╕⇔√⅜

│ ≢ ╡ ≢⇔√⅜ 350 ─ ⅜ ─ ⌐™╕

⇔√⁹Ɽ♅fi◖ ─ ╙ 400 ╩ ∆╢↓≤⅜≢⅝╕⇔√⁹⇔⅛⇔

↕╪⅜Ɽ♅fi◖╩⇔≡™√─╩ √≤™℮ │™╕∑╪≢⇔√⁹╕√

─ ⌐ ─ ╩ ∑≡ 7 ⌐ ╩ ⇔≡ ∫√

⅜™√≤™℮ │™╕∑╪≢⇔√⁹ 

 ↕╪─ ≢│ ╩ ⇔≡ T ⌐ ╡ ╩ ╘√↓≤⌐

⌂∫≡™╕∆⅜ ≢│ ↕╪╩ ∫≡™╢ S↕╪⅜ ─

№╢ ⅜ⱶכ♅─ ╩⇔≡™╕⇔√⁹S↕╪│ ≢ ≤⇔≡
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⇔ ╙⇔ ↕╪⅜ ─ ╩ ∑≡Ᵽ♇◒Ⱡ♇♩ ⅛╠ ╩ ⇔ T

⌐ ╩ ╘≡ ─ ─ ╩ ™≡ ─ ⌐ ╪≢™∫√≤∆╣┌

™⌂ↄ ₈⅔™ ⇔≡╪∞₉≤ ╩ ↑╢ T ⌐ ╩ ╘╠╣

╢≤ Ⱳכꜟ⅜ ╪≢™∫≡┬≈⅛╢ ╙№╢⅛╠ ™⌂ↄ ∕↓⌐

╩ ╘⌂™╟℮⌐ ∆╢≤ ⇔╕⇔√⁹╕√ Ⱳכꜟ⅜≤⅝≥⅝

─ ⌐ ╪≢⇔╕℮↓≤⅜№╢⅜ ⅜ ™ ∫≡™≡╕∫∆←⌐ ↑⌂

™─≢ ⇔≡Ⱳכꜟ╩ ⇔≡™√ ⇔√⅜∫≡ ↕╪⅜ ∟╚╪─

╩ ™≡ ─ ⌐ ╪∞≤™℮↓≤│№╡ ⌂™ ≤ ⇔╕⇔√⁹ 

 ─ ╩ ∫≡ⱴꜝ♁fi─ ╩⇔≡™√ K↕╪╙

⌐ ∟ T │ ⅜ ☻כ◖√™≡⇔ ⌐№╢⅜ ⅜

⇔≡™╢ ⌐ T ⌐ ⅜ ╘╠╣√ ≢ ╣ ⇔┌╠ↄ⇔≡

ⅎ√≤™℮↓≤│⌂™≤ ⇔╕⇔√⁹ 

 ∆╢⌐ ↕╪─ ╩ ↑╢ │ ≢ ⌐ ↕╪

─ ≤ ⌐ ∆╢ ⅜ ⇔≡™√─≢∆⁹ 

 ⇔⅛⇔ ╛ ∞↑≢⌂ↄ ─ ╙ ∕╣⅜ ↕╪

─ ─ ∞≤│ ⅎ╕∑╪≢⇔√⁹ 

 

 

 

 ↕╪│ ─ ⌐ ⇔≡ 1991 12 2 ⌐ ↕╣ 12

21 ⌐ ↕╣╕⇔√⅜ ─ ─ 12 20 ₈ ─ 2 ╙╛∫√

╪∂╚⌂™⅛₉≤ ⅛╣≡ │₈╛∫≡╕∑╪₉≤ ⇔╕⇔√⅜ ╛⅜

≡₈2 ≤╙ ⅜╛╡╕⇔√₉≤ ⇔╕⇔√⁹ 

 ∕↓≢ ≤ ⌐ │ ↕╪│ 2 ╙ ⇔√≤

⇔ ─ │ ⇔√ ≤ ∂╠╣╕⇔√⁹∕

⇔≡ ⌐ ↕╪│ 11 ─ ∟╚╪ ≢ 3 ─ 12 24 ⌐

↕╣╕⇔√⁹ 

 ↕╪│ ∟╚╪ ⌐ ∆╢ ╩ ⇔╕⇔√⅜ ⅛ ∟

╚╪ │ ↕╣╕∑╪≢⇔√⁹ │ 1992 1 15 ∟╚

╪ │ ≢ ≤⇔╕⇔√⁹ ≤™∫≡╙ ∟╚╪ ─

⅜ ⅛╣√∞↑≢ ∟╚╪ ≢│ ⌐ ↕╣ ∟╚╪ ≢─
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─ ⅜ ™≡™╕⇔√⅛╠ ↕╪⅜ ⌐ ↕╣√╦↑≢│№╡

╕∑╪⁹ ∟╚╪ ≢│ ↕╣√≤™℮ ≢∆⁹ 

∕⇔≡ 1992 1 22 ⌐ ≤ ┌╣╢ ─ ⅛╠

─ ⌐№╢ ⌐ ╩ ↕╣╕⇔√⁹ ↕╪│

⅜ ⌐ ═⅜≢⅝╢ ⅛╠ ≢⅝√─≢∆⁹∕⇔≡ ⌐

∫≡⅛╠ ↕╪│ ⌐ ≡≡₈ │ ≢∆₉≤™℮ ╩ ⅝

╘╕⇔√⁹↓─ │ ∕─ ─ 12 ╕≢⌐ 14 ⌐ ┘╕⇔√⁹ 

↕╪⅜ ⇔≡™╢─⌐ ∟╚╪ ≢ ≢⅝⌂⅛∫√ │ 6

─ ∟╚╪ ⌐≈™≡│ ↕╪⅜ ⇔≡™√─⌐ ╩

⇔ ⇔╕⇔√⁹ 

∕⇔≡ │ ∟╚╪ ≤ ∟╚╪ ⌐≈™≡ 1993 2

26 ⌐ ⌐⇔╕⇔√─≢ │ ─ ╩ ↑√ ╙ ⇔™

╩⇔√╙─≤┌⅛╡ ™ ╖ ─ ─ ⌐≈™≡ ≢⇔

√⁹ 

⇔⅛⇔ ⌐│∕↓⌐ ⅝⌂ ⅜ ↕╣≡™√─≢∆⁹ 

∕⇔≡ ∕─↓≤⅜ ⅛∫√─│ ↕╪⅜ ↕╣√ 2009 6 4

⅛╠ 2⅛ ─ 8 11 ⌐ ⅜ ⇔ ↕╠⌐ 2⅛ ─ 10 5 ⌐

↕╣√ ↕╪─ │≥↓─↓ⱪ⌐╟∫≡≢⇔√⁹כ♥═ ╘≡№≤≢⅔

⇔⇔╕∆⁹ 

 

 1 ⅛╠ 1 ╕≢ 

 

Ί ≤  

 

 ↕╪│ ⌐ ≡≡ │ ∞≤ ≢ ™≡™╕⇔√⅜ 1992

2 13 ⌐ ⅛╣√ 1 ─ ≢₈ ⅜╛╡╕⇔√₉≤ ╘

↕╠⌐ ∟╚╪─ ╩ ↕╣≡₈ ∟╚╪⅜ ≡™√╙─≢∆₉≤

╘╕⇔√⁹ 1 ⌐ ∟ ∫√ │ ≢╙ ↕╪⅜ ≢№╢↓≤

⌐ ╩ √⌂⅛∫√≤ ™╕∆⁹↕╠⌐ 1992 6 9 ─ 5 ─

≢ Ί ↕╪│ ≢│⌂™⅛≤™℮ ⅛╠ ╢≤ ⌂

⅜ ™↓≤⌐ ⅝╕∆⅜Ί ∟╚╪╩ ─ ⌐ ™ ⇔
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╩ ╘≡ ⇔√↓≤╩ ╖┬╡╙ ⅎ≡ ╘╕⇔√⁹ 

 ↕╪─ ⌐ ⅜ ⇔√ ↕╪─ ≥╢╟⌐ⱪכ♥═

│ ≢ 1992 2 13 ─ 1 ─ ⌐ ≤ 8 ╙

2 ─ ═╩ ™ ∟╚╪≤ ∟╚╪ ⌐≈™≡ ↕∑≡™

╕∆⁹ ↕╪│ 1 ─ ⌐ 3 ─ ╩

⇔≡™√─≢∆⁹⇔⅛⇔ ⌐ ─ ╩ ⇔≡™⌂™ ↕╪⌐│ ╩

⇔╟℮╙№╡╕∑╪≢⇔√⁹∕↓≢ │ ∕─╟℮⌂ ↕╪⌐ ⇔

₈ ⅜≥℮⌂╢⅛│ ⅜ ╘╢─≢ ⅛╠⌂™⅜ ⌂∑≡⇔╕∫√ 3

╙─ ≥╙√∟⌐ ⌐ ⇔ ⌂™≤™℮ ∟⅜№╢─⌂╠ ─

⅜ ⅛╠⌂ↄ≡╙™™≤™℮ ╩⇔≡╙╠™√™≤ ∫≡™╢⁹ ∕╣≢

⅛╢⅛≥℮⅛│ ⅛╠⌂™ ⅜ ₉≤ ≢─ ⅜ ≢№╢↓≤╩

⅝╕⇔√⁹╙∟╤╪ │ ⌐ ≢∕℮ ™√─≢∆⁹⇔⅛⇔ ∕─╟

℮⌂ ─ ⅜ ↕╪⅜ 1 ≢ ─ ∟╚╪ ╩ ∆╢

─╩ ⌐↕∑√≢№╤℮↓≤│ ⌐ ≢⅝╕∆⁹ 

 

 ≤↓╤⅜ ↕╪│ 1992 12 22 ─ 6 ≢ ₈╛∫≡™

╕∑╪₉≤ ⇔╕⇔√⁹⌂− ⇔√⅛≤™℮≤ ↕╪─⅔ ↕╪⅜

⌐│ ≤ ™≡™╢─⌐ ≢│╛∫√≤ ⇔≡™╢↓≤⌐ ╩

∂≡ 50 ─ ╩ ∫≡ ╪∞ ⌐ 14 ─ ╩ ↑√

─≢∆⁹⇔⅛⇔ ⌂⅔ ↕╪≢ ≤ ⇔⌂™≢ ⌐ ╩

™≡ ∫√─≢∆⁹ │ Ί ™⌐ ≢∆⅜Ί ↕╪ ⌐

⇔≡ ╩ ⇔⌂™╕╕ 6 ⌐ ╖ ≢™⅝⌂╡ ↕╪⌐

╩ ⇔≡ ₈ ≤ ™≡™╢⅜ ≥℮™℮ ⅛₉≤ ⅝╕⇔√⁹∆╢

≤ ↕╪│ ₈ ≤™℮─│╛∫≡⌂™≤™℮↓≤≢∆⌡₉≤ ⅎ╕⇔

√⁹ │ ⅝ ₈╛∫≡⌂™≤™℮─│ ⇔≡™⌂™≤™℮ ⅛⁹

╕≢ ╩ ™≡™√─⅛₉≤ ™ ⇔ ↕╪│₈╛∫≡╕∑╪₉≤ ⅎ≡

⅝ ╣≡⇔╕∫√─≢∆⁹ ⌐╙∕─ │ ⅛╡╕∑╪≢⇔√⁹ 

 ∕─ ─ │ ↕╪⅜ ⌐ ∂√⅜ ∕─ │ ⅛╠⌂

™ ≤™℮╙─≢⇔√⅜ ∕─ ─ ⅜ ╖ →╠╣ ≈╕╡

⌐ ⇔≡╒⇔™≤№∫√─≢ ↄ⌂∫≡ ⌐ ∂√─≢│⌂™⅛≤™℮

─ ╩ ∑√ ╙№╡╕⇔√⁹∕⇔≡ │ ─▬fi♃ⱦ
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≢כꜙ ₈ ╩ ↕╣√ ™∞⁹↓─╕╕ ╩ ↑╢⌂╠┌ ╙№

╡ ╢₉≤ ⅎ╕⇔√⁹ ↕╪⅜ ⅛╣╢≤ ≤╪≢╙⌂™ ∞≤⅔

™⌐⌂╢≢⇔╞℮⁹⇔⅛⇔ ╩ ™√ │ ≤╪≢╙⌂™ ⅜™╢

≤™℮ ≢ ™√─≢│⌂ↄ ↕╪⅜ ₈╛∫≡™⌂™₉≤ ™ ⇔

√⅜ ⌐╙ ≡╠╣≡™╢≤™℮ⱷ♇☿כ☺╩ ⅎ╢√╘∞∫√─≢

∆⁹1992 12 22 ─ ↕╪─ ─ │ ↕╪⅜ ≢ ⌐

─ ┘╩ →√ ≢∆⅜ ⇔⅛⇔ ╙ ⇔≡™√ ╙

╙ ∕─↓≤⌐ ⅝╕∑╪≢⇔√⁹⇔⅛⇔ ∞↑│ ∫≡™√─

≢∆⁹∕─↓≤⅜ ↕╪─ ≢ⱪכ♥═ ⅛╡╕⇔√⅜ ↓─↓≤│№≤

≢⅔ ⇔⇔╕∆⁹ 

 

 2 ─ 12 24 ◒ꜞ☻ⱴ☻▬fl≢∆⅜ ⅜ ╩

⌡≡ ↕╪≤ ⇔╕⇔√⁹∕─≤⅝─ │ ↕╪⌐

⌂ ⅜⌂™√╘ ⌐│ ⅛╡╕∑╪⅜ ⅔∕╠ↄ ⅛╠₈↓─ ─

│≥℮™℮↓≤⌂╪∞₉≤ ⅛╣ ⌐ ∫√ ↕╪⅜₈≥℮⇔√╠™

™≢⇔╞℮₉≤ ∫√√╘ │ ⌐ ╩ ↄ↓≤╩ ⇔√

─∞≤ ™╕∆⁹∕↓≢ ↕╪│ ╩ ⅝ 25 ⌐↓╣╩ ⇔

╕⇔√⁹↓─ │№≤≢ ≡╙╠™╕∆⅜ │ ≢∆≤ ┘ ⇔

√╙─≢∆⁹∕⇔≡ ↕╣√ 7 1993 1 28 ⌐ ┘

≢ ⇔╕⇔√⁹ 

 

 ⌐≈™≡│ ⌐⅔ ⇔√╟℮⌐ 1993 2 26 ⌐ ⌐

⌂╡╕⇔√⁹ ⅜ ⌐⌂∫√ ⌐│ ⌐≈™≡

╩ ↑╢ ⅜№╡╕∆ 261 ⁹∕↓≢ ⌐⌂∫≡

≥╙⅜ ─ ╩ ⌐ ⇔√≤↓╤ │₈ ₉

≢⇔√⁹ ⇔√─⌐₈ ₉≢∆⁹ ⌐│₈ ₉⅜№╡╕

∆⁹ ≤ ╘╠╣╢⅜ ⌐ ⇔⌂™≤™℮ ≢∆⁹⇔⅛⇔ 2 │

™∏╣╙ ≢∆⅛╠ ≤™℮↓≤│№╡ ╕∑╪⁹∕↓≢

─ │ ™⌂ↄ ₈ ⌂⇔₉⅛₈ ₉≤ ⅎ≡™√╦↑

≢∆⅜ ─ ₈ ₉≢⇔√⁹ ╙ ↕╪─ 2 ─ │

≢⅝⌂™≤ ⅎ≡™√↓≤⌐⌂╡╕∆⁹⇔⅛⇔ ∂
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≢ 1 ≈─ │ ≢⅝╢⅜ 2 ≈─ │ ≢⅝⌂™≤™℮↓≤

⅜ №╢≢⇔╞℮⅛⁹ √∟│↓─ 2 ─ ⅜≥─╟℮⌂╙─≢№╢

─⅛╩ ╢↓≤⌐╟∫≡ ─ ⅜ ≢№╢↓≤⅜ ╠⅛⌐⌂╢≤

ⅎ ⌐ ⇔ ⌐ ╩ ∆╢╟℮ ∂╠╣√™≤ ⇔╕⇔

√⅜ │ ╕≢↓╣╩ ╖╕⇔√⁹ 2 ─ ⅜≥─╟℮⌂╙

─∞∫√─⅛│ DNA ⌐╟∫≡ ↕╪─ ⅜ ╠⅛⌐⌂╡ ↕

╪⅜ ↕╣√─∟ ∕─ ⅜ ⇔√ ⅜ⱪכ♥═ ↕╣≡ ╘≡

╠⅛⌐⌂∫√─≢∆⁹ 

 

 ∟╚╪ ⌐ ╢≤ 7 ≢─ ╩ ↑≡ 8 1993

3 11 ≢ ⅜⌂↕╣ 9 3 25 ≢ ↕

╪⅜ ≢№╢↓≤╩ ≤⇔√ ⅜⌂↕╣ 10 6

24 ⌐ ⅜ ™ ↕╣╢↓≤⌐⌂╡╕⇔√⁹⇔⅛⇔ ↕╪│ ╩

3 ⌐ ⅎ√ 5 31 ⌐ ⌐ ≡≡ ╩ ⅎ╢ ╩ ™√─≢

∆⁹ │ ↓─╕╕ ╩ ↑╢↓≤│≢⅝⌂™≤ ⅎ≡ ↓─ ╩

⌐ ⇔≡ ─ ╩ ╘ ╙↓╣╩ ╘≡ ╩ ⇔

╩ ℮↓≤⌐⇔╕⇔√⁹↓↓≢ ↕╪│ ╘≡ ≢ ⌐

⇔√─≢∆⅜ ⇔⅛⇔ ╙ ↕╪─ ─ ⅎ╩ ∂≡™╕∑╪

≢⇔√⁹ ─ ╙ ─ ╣⌐ ↓∫√ ─ ⅜ ╩ ⌐╕

√ ╡ ↕╣√╙─≤ ↑ ╘≡⇔╕∫√─≢∆⁹ ↕╪─ ≢─

─ ╩╕≤╙⌐ ╡ →√ │ ≢⇔√⁹ 

∕⇔≡ ⅜∕╣ ─ ═╩ ⇔⌂⅛∫√√╘⌐

∞↑≢ ┘ ⇔ ─ ⅜ ⌂↕╣ ⅜ ⌐ ⇔≡

™ ⇔ ⅜ 2 ─ 7 7 ⌐ ↕╣╕⇔√⁹ ─

≢№╣┌ 2 ≥↓╤⅛ ∕─ ⌐№╢™│ ⌐╙ ⅜ ↕╣╢

↓≤⅜№╡ ╕∆⅜ ≢ 2 ⌐ ⅜ ↕╣╢↓≤│№

╡ ╕∑╪⁹ 2 ⌐ ↕╣√ │ 6 24 ⌐ ↕╣╢│∏∞∫

√╙─⌐ ↕╪─ │ ≢⅝⌂™↓≤╩ ↑ ⇔√∞↑─

≢⇔√⁹ 

 

 ↕╪│ ₈ ₉≤∞↑ ™≡ ╩ ≡╕⇔√⁹1
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│ ⅔ ↕╪⅜ ╪∞ ≢⇔√⅜ ₈ √∟│↓↓╕≢∞ №≤│

⌐ ╖⌂↕™₉≤ ═ ─ ╩ ⇔╟℮≤⇔╕∑╪≢⇔

√⁹ 

 

 ⌐ ≠ↄ  

 

⌐ ∆╢  

 

 ↓↓≢ ⌐ ≠™≡ ⇔╕∆⁹ 

 ↕╪│ 1991 12 21 ⌐ ─ ∟╚╪ ≢ ↕╣╕⇔√⅜

─ 1991 12 22 ≢ ∟╚╪≤ ∟╚╪ ╙

⇔√↓≤⅜ ∂╠╣╕⇔√⁹ 2 ≤╙ ╘√⅛╠≢∆⁹ ⇔⌐│ ₐ2

≤╙™√∏╠  ┼ ╕╡ ≤e№╡╕

∆⁹ 

 ∕⇔≡ ⌐ 3 ─ 12 24 ⌐ ∟╚╪ ≢ ↕╣╕⇔√⁹

⇔⅛⇔ 1992 1 15 ↕╪│ ∟╚╪ ─ ╩ ⇔

√─≢∆⅜ ≢ ∟╚╪ ≢│ ↕╣╕⇔√⁹∕─ 6

─ ∟╚╪ │ ╩ ∑↨╢╩ ⌂ↄ⌂∫√─≢∆⁹ 

 ∕╣⅜↓─ ≢ ⅜₈ │ ⌐⌂∫√⁹ ∞₉≤

⇔ 1992 1 16 ↕╣╕⇔√⁹ 

 

┼─  

 

 ↓╣⅜ ↕╪⅜ ⌐ ≡√ 1 ─ ≢∆⁹ ╩ ⅎ√╡⇔≡™╕

∆⅜  

₈ 3 ≢∆ ─ │╖╪⌂ ≢∆⅛⁹ ⅜ ↄ⌂∫√

∕℮≢∆⅜ ₉ 

≤№╡╕∆⁹12 2 ⌐ ↕╣≡ ∕─ 2 ─ 12 15 ⌐⅔ ↕╪⅜

√┬╪◦ꜛ♇◒╩ ↑√√╘∞≤ ™╕∆⅜ ↄ⌂╠╣√─≢∆⁹ 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
3
 ⱴⱴ⁹ ─ ⌐⅔™≡╙ │ ─╕╕ ⅎ ™≡™╢⁹ 
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₈∕─ │≤≡╙⇔╪∂╠╣╕∑╪≢

⇔√ ⇔│ ╡╕∆⅜ ⇔│

─ ╩ ≡ │

─ ↄ─ ⌐™╕

∆⁹ ╒╪≤℮⌐↔╘╪⌂↕™⁹

╘™╦ↄ┌⅛╡⅛↑≡∆╖╕∑╪ₐ

│╒╪≤℮─ ⌂⌐╙╦⅛╡╕∑

╪ₑ₉ 

↓─⅛⅞ ⅛⅞ │

↕╪⅜ ≢≈↑√╙─≢∆⁹ 

₈↓╣⅛╠ │ ╩ ⌐⇔

≡ ─ ⌐ ↕∑≡™⅝╕∆₉ 

≤│╕∞ ™≡™╕∑╪⅜ │╒╪≤℮─ │⌂⌐╙╦⅛╡╕∑╪

≤ ⅎ≡™╕∆⁹ 

≤↓╤⅜ 1 ≢│ ⇔╕⇔√⁹ 

↓╣⅜ 1 ─ ≢∆⁹ ↕╪│ ₈ │ ™№╡╕∑╪⁹

⇔ №╡╕∑╪≢⇔√₉≤ ═ │₈ ⌐≈™≡│ ≤

≢∆₉≤ ⅎ ↕╠⌐ ↕╪│ ∟╚╪─ ╩ ↕╣≡ ∟

╚╪⅜ ≡™√╙─∞≤ ╘╕⇔√⁹ 

 

 ↓╣⅜ ⌐ ≡√ 12 ─ ≢∆⁹ 

₈╕∞ ⌐™╕∆₉ 

≤№╡╕∆⁹ 5 ≤ 6 ─ ⅜ 6⅛ ™≡™╕∆⅜ ↓╣

│ ⅜ ⇔√ ─√╘⌐ ↕╪─ ⅜ ⅛╠

⌐ ↕╣√√╘≢∆⁹∕─ ⌐ ⌂ ─

─ ╩ ↑╕⇔√⁹↓─ ─ │ ↕╪⅜

≢№╢↓≤╩ ≤⇔√╙─≢⇔√⅜ ↕╪│ ≢№

╡ ⌐ ⌐ ⌐ ⌐⌂∫≡ ⌐ ╪∞≤∆╢╙─

≢ ╠⅛⌐ ∫√ ≢⇔√⅜ ↓↓≢│↓╣ ═╕∑╪⁹ 

₈ ─ №╣⅛╠ ≢∆ ⅛∫√ ⌐ ™ ™ ≢⇔√

╙℮ ⅜ ╢⇔™ ™≢∆≥℮⇔≡ │↓╪⌂╘⌐№╦⌂↑╣┌⌂╠⌂™

↕╪⅜ ⌐ ≡≡ ™√  
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─⅛╦⅛╡╕∑╪ │ ⌐╦╢™ │⇔≡™⌂™ │╕∫√ↄ╦

⅛∫≡ↄ╣⌂⅛∫√ │ ─ ⌐╙╘™╦ↄ ↑≡™⌂™ │ ≢│⌂

™ ─ │╦⅛∫≡ↄ╣≡™╢≤ ™╕∆↓─ ─ ≢│⅔╦┘⇔╕

∆⁹≢╙ ─ │−∫√™⇔╪∂≡ ↕™⁹ │ ⌂≥⅔↓⇔≡™╕∑

╪⁹DNA │∟⅜∫≡™╕∆╙℮ ⇔╠═≡╙╠™√™╙─≢∆

─ ⅜ ⌐↕╣≡│√╕╠⌂™≢∆╕∫√ↄ≤╪≢╙⌂™ ≢∆₉ 

≤ ™≡™╕∆⁹ 

 

1 ─ ∟ 

 

 1992 12 22 ─ 6 ≢∆⁹ 

 ↕╪│ 14 ╩ ⅎ╢ ╩ ⌐ ≡≡ ⅝╕⇔√⁹∕⇔≡

↓─ ╩⅔ ↕╪⅜ 1 ⌐ ↑ 1 │ ↕╪⌐ ⌐

⇔≡ ╩ ⇔⌂™╕╕ 1992 12 22 ─ 6 ≢

↕╪⅜ ⌐ ≡√ ╩ ⇔≡₈ ≤™℮─│≥℮™℮ ≢∆⅛₉≤

⅝╕⇔√⁹∆╢≤ ↕╪│₈ ≤™℮─│ ╛∫≡™⌂™≤™℮↓≤

≢∆⌡₉≤ ⅎ╕⇔√⁹ 

 │₈ ╛∫≡™⌂™─⅛ ⌐╛∫≡™⌂™≤™℮↓≤⌂─≢

∆⅛⁹≥℮™℮ ≢ ≤ ∫≡™╢─≢∆⅛₉≤ ™≡™╕∆⁹ ↕╪│

─ ⌂─≢ ⇔╕∆⅜ ↓─ ⅜ ⅛╡╕∆⅛⁹ 

│ ↓─ ≢ DNA ─ ∞↑│ ∫≡™╕⇔√⁹∕⇔≡

DNA │ ╩ ∆╢ ≢∆⁹ │ ∞↑≢│ ⌐≢

⅝⌂™ ╩ ≤∆╢≤™℮ ╩ ⇔≡™╕∆ 38 3

⁹∕↓≢ │ DNA ─ ⅜ ↕╣╢≤ ⅜⌂ↄ

⌂╢─≢ ≤↕╣⌂ↄ≡│⌂╠⌂™≤ ⇔≡™√─≢∆⁹∕↓≢

↕╪╙ 1 │ ∫≡™╢≤ ∫≡™√⁹⇔⅛⇔ │ ↕╪⅜

∞≤ ∫≡™╢─≢ ₈ ⌐╛∫≡™⌂™─⅛ ⌐╛∫≡™⌂™

≤™℮ ⌂─⅛₉≤ ™≡™╢─≢∆⁹ ⌐╛∫≡™⌂™≤™℮ │

∕℮™℮ ≢∆⁹ 

⇔⅛⇔ ↓─ ≢ │ DNA ∞↑≢│№╡╕∑╪⁹ ≤

│ ⅜ ─╙─≢⌂™↓≤╩ ∆╢╙─≢№╣┌ ╡╕∆─≢
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≢│ ⅜ ↕╣√ ─ ╩ ⇔√ ⌂≥

│ ╒≥№╢╦↑≢∆⁹DNA ─ ⅜ ↕╣√∞↑≢

⌐╟∫≡ ⌐⌂╢≤™℮↓≤│№╡ ╕∑╪⁹≢∆⅛╠ 1

─ │ ⌐ ∫≡™╕∆⅜ ⅜ ⅛⌂™∞↑≢⌂ↄ

╙∕℮™℮↓≤╩ ⇔⌂™≢ ⅜ ↑╠╣≡™√─≢∆⁹ ≤™℮⇔

⅛№╡╕∑╪⅜ ∕─↓≤╩ ∆─⅜↓─₈ ╛∫≡™⌂™─⅛ ⌐

╛∫≡™⌂™─⅛₉≤™℮♫fi☿fi☻⌂ ≢∆⁹ 

↕╪│ √∞₈╛∫≡™╕∑╪₉≤ ⅎ╕⇔√⅜ ⌐╛∫≡™⌂™

≤™℮ ∞≤™℮↓≤│ ⌐╙ ⅛╡╕⇔√⁹∕↓≢ │ ₈

╕≢ ∫√↓≤│ ╩ ∫≡™╢─≢∆⅛₉≤ ╩ ╦⌐⇔≡ ⇔╕

⇔√⁹↓╣⌐ ⇔ ↕╪│₈ΝΝ ╛∫≡™╕∑╪₉≤ ⅎ ↕╠⌐

⅛╠₈ ╩╙℮ ╛╡ ∆≤™℮ ∟⌂─≢∆⅛₉≤ ⅛╣≡

╙ ⅎ╕∑╪≢⇔√⁹ ≢│ ⌐₈ΝΝΝΝ₉≤№╢∞↑≢∆⅜ ≢

⅝ ╣≡ ⅎ╢↓≤⅜≢⅝⌂⅛∫√─≢∆⁹∕─№≤ ⅜ ⅝ ∫≡

↕╪⅜₈ │ ≢│⌂™₉≤ ⅎ╟℮≤⇔≡™╢↓≤⅜ ⅛╡╕⇔√

⅜ ∕─ │∕╣ ╩ ↑╢↓≤⅜≢⅝╕∑╪≢⇔√⁹ 

 

─  

 

 ↓╣⅜ ↕╪⅜ ─▪♪Ᵽ▬☻⌐ ≠™≡ ™√ ─

≢∆⁹ 

₈ ↄ⇔⅜ ⌐ ⇔√ ─ │ ⌐ ╩⅛↑╢≤ ™ ∞≤

⅝╕⇔√≥℮⅛⅔╝╢⇔ↄ∞↕™⁹ ─ ─ ⌐ ≤ ╪≢™

╢─╩⅝⅝╕⇔≡∕╣≢ ↄ⇔│↓╦ↄ⌂∫≡╛∫≡™⌂™≤ ⇔╕⇔√

⌐╙℮⇔╦↑№╡╕∑╪≢⇔√≥℮⅛⅔╝╢⇔ ↕™ΝΝ

 ₉ 

⅔ ⅝─╟℮⌐ ↕╪│ ⌐№∫√ ─ ≤ ∂↓≤╩

™≡™╕∆⁹ ≤ ╪≢™╢─╩ ™≡ ↄ⌂∫√≤⁹⇔⅛⇔ ↓╣│╙

∟╤╪ ↕╪⅜ ≢ ⅎ√╙─≢│№╡╕∑╪⁹1 ─ ╩ ∂≡

⅜ ⅛∑√╙─≤ ∫≡╙™™≤ ™╕∆⁹⇔⅛⇔ ╙∫≤╙ ⌂

─│ ∑∫⅛ↄ ⇔⌂⅜╠ ↕╪⅛╠ ─ ╩ ⅝ ∆↓≤⅜≢⅝∏
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╕∫√ↄ ∫√ ╩ ∫√ 1 ≢∆⁹ ↕╪⌐│ 1 ⅛╠

╠╣√ │№╡╕∑╪⅜ ₈ ╩ ↑╢─⌂╠ ╙№╡ ╢₉≤™℮

™≢ ↕╪≤ ⇔√ 1 │ ™⌂ↄ ─ ≢│ ∫≡™√≤

™╕∆⁹ ↕╪│ ⌐∕╣╩ ⇔≡ 1 ─ ™⌂╡⌐ ╩

™√⌐ ™№╡╕∑╪⁹ 

 ↓╣⅜ 7 ─ ≢∆⁹ ⅛╠₈ ╛∫≡™⌂™╪∞

≤ ↓℮™℮┤℮⌐ ≢ ═√╦↑≢∆⅜⌡⁹∕╣│≥℮⌂─⅛⌂₉≤ ⅛

╣ ↕╪│ ₈ ⌐ ™√≤⅔╡≢∆₉≤ ═≡ ╡╕⇔√⁹∕⇔≡

⅛╠₈ ⌐│ ╒≥ ⇔√╟℮⌂↓≤⅜ ™≡№╢↑≥ ╙℮

∟╞∫≤ ─ ≢ ⅝√™╪∞↑╣≥╙ ΝΝ ∟╚╪╩ ™ ⇔

≡ΝΝ ╩ ╘≡ ⇔√≤™℮↓≤≢ ╩ ↑≡™╢╦↑∞↑≥⌡⁹↓╣⌐

≈™≡│≥℮⌂╪≢∆⅛₉≤ ⅛╣≡ ↕╪│₈│™ ∕─≤⅔╡≢∆₉

≤ ⅎ≡⇔╕™╕∆⁹∕─ ⅛╠ ⅛╣≡ ╛│╡ ⌐ ™√≤

⅔╡≢∆≤ ⅎ ┘ ⇔╕⇔√⁹ 

 

┼─ ⅎ 

 

 ∕⇔≡ ─ ─ ה ─ ╩ ≡ ╩

3 ⌐ ⅎ√ 1993 5 31 ⌐ ↕╪│ ⌐ ╩ ⅎ√

╩ ⅝╕⇔√⁹↓╣⅜∕℮≢∆⁹ 

₈↓╪⌐∟│ ⅔ ≢∆⅛⁹ ≢∆⁹ │ ─

≢⅔ ╩ ™≡ ↕™ │ │ ╩⅔↓⇔≡⅔╡╕∑╪≢⇔√ │

│ ∟╚╪╩ ⇔≡│™╕∑╪ ⌐ ⇔≡│™╕∑╪ ╕≢│

∫√≤ ™╕⇔√∕⇔≡ ╙ ⌐ ⇔√ ╙№╡╕⇔√≢╙

│ ∫≡™╕∑╪ ⌐⌂∫≡∆╖╕∑╪ ≥℮⅛ ╩ ↑≡ ↕™

⅔ ™™√⇔╕∆⁹↓─ ╙≥℮⅛ ⅔ ™™√⇔╕∆ │ ∫≡

™⌂™ ╩╛∫√≤╝℮─│╙℮⅜╕╪⅜≢⅝╕∑╪≢⇔√⁹ ∆

╖╕∑╪ ╙ ™─⌐↔╘╪⌂↕™⁹∞↑≥╙℮ ∫≡™⌂™─⌐ ∫

√≤™ⅎ╕∑╪ ∆╖╕∑╪⅔ ™™√⇔╕∆⁹ │⅔ ╛ ⌐

╙℮↓╣™∂╞℮ ╩⅛↑√ↄ№╡╕∑╪⅔ ╛ ⌐ ─↓≤╩

™√™─≢∆ │ ╩⅔↓⇔≡™╕∑╪≤ ™╕∆⁹
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⅔ ™™√⇔╕∆⁹ ⅜ ⌐≈╣≡™⅛╣√─⅜

─ ≢∆⁹ ⅜ ─ ╩ ⅎ≡

₃ ↔╤ ה ┼ ╡╕⇔√∕╣⅛╠

₃ ↔╤ ╩ ≡ ה ┼ ↄ≤∟╜℮≢

┼ ╡╕⇔√ ╩ √─⅜ ∆⅞≢∆⁹Ɽ♅

fi◖ ⌐│ ∫≡™╕∑╪≢⇔√∕╣≢↓─ │ ⅛╠ ╙ ⌐

≡™╕∑╪⁹∕╣≢ ─ ─ ─ ↔╤ ─⅛╡ ╩ ≡

┼ ╢≤∟╜℮ ─ ╩╦√∫√╠ ⅜ −™™≡∕⇔≡♥

꜠ⱦ ─ ⅜№╡╕⇔√⅜⌂╪∞╤℮≤ כꜙ♬╠⅜⌂™ ─ Ɽ♅fi◖

≢ ╛╡╕⇔√⁹∕╣≢ ┼ ╡╕⇔√ ⌐≈™√─⅜

₃ ↔╤≢⇔√ ⌐≈™≡⅛╠⅔ ⌐ ─ ─ ⌐ −

™ ⅜™╢╟≤ ⇔╕⇔√⁹↓╣⅜ ─ ≢∆ ↔╘╪

⌂↕™╝╢⇔≡ ↕™↓╣⅛╠╙╟╤⇔ↄ⅔ ™™√⇔╕∆⁹↓╣⅛╠≥

℮⇔√╠ ™≢⇔╞℮⅛ ⅔⇔ⅎ≡ ↕™⁹ │ ≈╠ↄ≡⇔╞℮⅜№

╡╕∑╪⁹₉ 

↕╪│ ─ ─ 5 13 ╩ ≡ ╩ ∫≡ ⌐

∫√╦↑≢∆⅜ ∟╞℮≥ 10 20 ↓╤⌐ ∟╚╪─ ⅜ ↕

╣╕⇔√⁹∕⇔≡ √ↄ↕╪─♥꜠ⱦ ⅜ ╩ ⇔≡™√⁹ ↕╪│∕

╣╩ √─≢∆⁹∕⇔≡ ≢│⌂ↄ ─ 13 ⌐ כꜙ♬₈ ─

₉≢Ɽ♅fi◖╩⇔≡ ⌐ ∫√≤ ™≡™╕∆⁹ 

↕╪│ ↓─ ↓∕⅜ ╩ ∫√╙─∞≤™℮↓≤╩ ∫≡™╕

∆⁹⇔⅛⇔ │ ╙ ╙ ─ⱴ☻◖Ⱶ╙ ∕℮∞≤│

™╕∑╪≢⇔√⁹√∞⇔ │ ∫≡™√⁹∕─↓≤│№≤≢ ═╕∆⁹ 

≤╙№╣ ↕╪│ 1 ─ ≢ ─ ╩ ⌐ ⅎ√─

≢∆⅜ ╙ ↄ ╩ √⌂⅛∫√─⅜ ≢∆⁹ 

 

  

 

≢─  

 

 ↕╪⅛╠ ╩ ⅎ╢ ╩ ↑ ∫≡╙ 1 │∕╣╩ ∂╕
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∑╪≢⇔√⁹∕⇔≡ ↕╪⅜ ⇔≡╙ ─ ⌐⌂╤℮≤⇔╕∑

╪≢⇔√⁹ 

 ∕↓≢ ↕╪─ ╩ ↑√ │ ─ ╩

⌐ ⇔╕⇔√⁹ 

 ⅜ ↕╪─ ⌐⌂∫√─│ ─ 1993 9 14

╩ 1 ⌐ ⅎ√ 9 6 ─↓≤≢⇔√⁹≤™℮─╙ ∕─ ⇔ ⌐

↕╪─ ⅛╠ ─ ⌐⌂╢╟℮⌐ ↕╣√─≢∆⅜

₈DNA ≤ ₉≤™℮ ╩ ↄ√╘⌐ 1 ⅛╠ ↕╪│

≢№╢≤ ™≡™√ │ ∆←⌐ ⌐⌂╤℮≤│⇔╕∑╪≢⇔

√⁹ ─√╘ ─ ⌐ ⇔√≤↓╤ ⅜ ─

⅜ 2 ⌐ ∫≡™╢─⌐ ∞ ↕╪≤ ╙⇔≡™⌂™↓≤╩

∫≡ ⅝ ⌐ ∑≡⅔ↄ↓≤│≢⅝⌂™≤ ⅎ ≤∫↕⌐ ⌐⌂╢

↓≤╩ ⇔√─≢∆⁹∕⇔≡ ╩ ⇔™ ⌐ ∫

≡ↄ╢╟℮ ╪≢ ↕╪≤ ╙⇔⌂™≢ ⌐⌂∫√─≢⇔√⁹

⅜ ↕╪≤ ⌐ ⇔√─│ 1993 9 7 ─↓≤≢∆⅜ ∞≤

™≡™√ ↕╪⅜ ≢№╢↓≤╩ ╩ ⇔≡ 30 ╙⇔⌂™℮∟⌐

⇔√≤⅝─ ⌂ ╩ ≢╙╟ↄ ⅎ≡™╕∆⁹∕╣│ ─

≤⇔≡─ ⅜ ↕╣√ ≢⇔√⁹ 

⌐⌂∫≡⅛╠ 1 ─ ╩ ╖ ╘╕⇔√⅜ ≤ │

↕╪─ ⌐№∫√₈ ₉ ⱨכ♪☿fi♃כ ⌐ ⇔╕⇔√⁹

│♩כ◦꜠─כⱤכ☻ ⅜ ↑ ╢ ╡ ⌐♩כ◦꜠√╣↕ ∆╢ ─

ꜟכ꜡ ─ ⅎ ≥₉ꜟ♫כꜗ☺₈ ┘╕∆ ⅜ ⌐כⱤכ☻≢↓⧵⁹∆╕™≡∫

╩⇔≡ ∆╢≤ ─╙─⅜ ∫≡™╢≤─↓≤≢ ∑≡╙╠ⅎ╢

↓≤⌐⌂╡╕⇔√⁹ 

↕╪│ ⌐│ ⅜⌂™√╘ ⌐ ↄ ⌐ Ɽכ☻

⌐כ ∫≡ ╩ ⇔√≤ ⇔≡™╕⇔√⁹∕↓≢ │ ∕─ ↑

╩ ╢√╘⌐ ─ ─♩כ◦꜠─ ⅎ╩ ⅛∫≡™∫√─≢∆⅜ ∆

╢╙─⅜ ≢⅝⌂⅛∫√√╘⌐ ⇔≡⅝√≤™℮─≢∆⁹∕↓≢ ∕─ ─

≤ ─♩כ◦꜠─ ⅎ╩ ∑≡╙╠℮↓≤⌐⇔╕⇔√⁹ 

꜠☺│ 3 №╡╕⇔√─≢ │ꜟכ꜡ 3 ≢⇔√⅜ 5 12 ─ 3

2 ⌐ 95 ×2≤ ↕╣ ►ꜛꜞfi▬ה◦◌ 928 ─ כ◦꜠─
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♩⅜№╡╕⇔√⁹╗╤╪∕↓⌐₈ ₉≤™℮ │№╡╕∑╪⁹⇔⅛⇔

⅜כⱥכ◖⅜╪↕ ⅝∞≤™℮↓≤│ ↕╪╙↔ ∞≤ ™╕∆⁹∟

╞∫≤ ╦∫√ ≢∆⅜ ⌐⅔⌐⅞╡≤ ⌂ ≤ כⱥכ◖

⅝√≤⅝╙ ℮™≥כⱥכ◖ ╩⇔≡™╕⇔√⁹∕⇔≡ ─כⱥכ◖

⅜ 95 ∞∫√─≢∆⁹ ╩ ↄ≤ ─כⱤכ☻ ⅜ 1 ⅜ 8 ╛ 9

⅜ ↄ 5 ⅜ ⌂™─≢∆⅜ 100 ─ │כⱥכ◖ 95 ≢⇔√⁹∟⌂

╖⌐ DNA ⌐ ╦╣√ ↕╪⅜ ≡√◗Ⱶ⌐╙ ♥▫♇◦ꜙⱭכⱤכ─

╒⅛⌐ ─כⱥכ◖ ⅜ 5 ∫≡™╕⇔√⁹ 

│כⱤכ☻─↓ ⅜ ≢ │ 8 ⅜ ≢⇔

√⁹∕↓≢ ─ │ ⅜ ╖≢ ╡ ⇔╙№╢↓≤⅛╠ ─

⅜╕≤╘≡ ™ ∆╢ ≢⇔√⁹∕─╟℮⌂ ⌐ 1000 ─

™ │ ⌐ ⇔™╙─∞∫√─≢∆⁹ 

↕╪⅜ ╩ ⅎ≡☻כⱤכ⌐ ∟ ∫√≤∆╢≤ 7 30

8 ╕≢≤™℮↓≤⌐⌂╡╕∆⅜ ∕─ ⌐│ ↕╪⅜

∆╢ ⌐ │♩כ◦꜠╢∆ ≢⅝╕∑╪≢⇔√⁹ 

 ─ ╩ ↑╢╙─⌐₈ ─ ₉⅜№╡╕∆⁹ ╙ ↄ

╠⌂™ ╩ ⅜ ⇔ ─∟⌐∕╣⅜ ≤ ↕╣╣┌ ∕─

│ ≢⅝╕∆⁹↓╣╩₈ ─ ₉≤™℮╦↑≢∆⅜ ↕╪⅜ 3

⌐כⱤכ☻⌐⅞ ∟ ∫√≤™℮ ╙ ╠⌂™ ╩ ↑╢꜠◦

⅜♩כ ↕╣ ↕╪─ ╩ ⅜♩כ◦꜠╢↑ ↕╣⌂⅛∫

√↓≤│ √∟─ ╩ ╘╕⇔√⁹ 

 1 ⅜ ↕╪─ ╩ ↑ ∫≡ √∟≤ ∂ ╩⇔≡™√╠ 1

─ ╙ ∫≡™√─≢│⌂™⅛≤ ™╕∆⁹ 

 √∟│ ─ ╩ 3⅛ ─ 12 14 ╕≢ ⇔≡╙╠

™ ╩ ⅝ →╕⇔√⁹ ≢ 485 ⌐⌂╡╕⇔√⅜ │

⌐ ↕╪⅜ ≤ ⌐ ≡≡ ╩ ⅎ√ ╩ⱨ□▬ꜟ ⇔

≡ ⇔╕⇔√⁹↓╣╩ ╘┌ ≢╙ ↕╪─ ─ ⅎ─ ⌐

⅜№╢≤ ⅛∫≡╙╠ⅎ╢≤ ∫√⅛╠≢∆⁹ 

↓↓≢ ↕╪⌐ ™≡╖√™≤ ™╕∆⅜ ─ │ ─

╩Ᵽ◌⌐⇔≡™╢╟℮⌂ ⅜⇔╕∆⁹╙⇔ ╩ ┬≤™℮↓≤⅜ №╢

╩ ╪≢ ╩ √╣╢≤™℮↓≤╩ ↕∑╢╙─∞≤∆╣┌ ─√╘
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⌐ ╩ ┬─⅛≤ ╦⌂ↄ≡│⌂╡╕∑╪⁹ ╩ ↄ ╩ ⅎ╢↓≤╩

╣≡ ╩ ╢↓≤∞↑╩ ┬↓≤│ ⌐ ╩ ╪∞↓≤⌐⌂╠⌂™

≤ ™╕∆⁹ 

⇔⅛⇔ 1 ─ ─ 3 ─ ╙ 2 ─ ─ 3 ─

╙ ∕⇔≡ ╡⇔≡™℮≤ ─ 5 ─ ╙ ↕╠⌐│

─ ─ 3 ─ ╙ ↕╪⅜ ╩ ⅎ╢ ╩ ─

↕╪⅜ ⅛╠ ≡╠╣√ↄ⌂ↄ≡ ≤ ™√ ╡─ ≢№╢≤

╪∞─≢∆⁹↓╣╒≥ ⌂ ╖ ⅎ│№╡╕∑╪⁹ ∞≤™╦╣≡™╢

│ ╙⇔⅛⇔√╠ ─ ⌐⅔™≡ ╩ ≈ ⌐ ╣╢

─ ⌂─⅛╙⇔╣╕∑╪⁹ 

≥℮⅛ ↕╪│∕─╟℮⌂ ⌐⌂∫≡╒⇔ↄ⌂™⁹™╛∕─╟℮⌂ │

⌐⌂∫≡│⌂╠⌂™─≢∆⁹ ↕╪─ │ ↕╪─ ₐ

ₑ4⌐ ↕╣≡™╕∆⁹≥℮⅛ ↕╪ ⅜ ╪≢ ⅜↓─ ⌐ √

╣╢⅛≥℮⅛ ⅛╘≡ ↕™⁹ 

↓─ ↓∕⅜ ⌐ ╩ ⅎ√╙─≢№╢↓≤⅜ ⅛∫≡™╢ ∕╣

≢╙ ↕╪⅜↓─ ⌐ √╣⌂™≤∆╣┌ ∕─ ─₈ ₉│ ≢

∆⁹∕⇔≡ DNA ─ ╩ ╠⌂™≢ ↓─ ╩ ╪∞≤⅝ │

↓─ ⌐ ⅛↕╣╢∞╤℮⅛≤ ⇔≡╖≡ ↕™⁹ ⅛↕╣╢≤™

℮ │ ─ ⌐⌂╣╢ ⅜№╡╕∆⁹⇔⅛⇔ ⅜⌂™ │

∕℮⌂─⅛ ⅎ≡╒⇔™≤ ™╕∆⁹ 

⌐ ╗ ╩ ┬≤™℮↓≤│ ╩ ∆╢─⅛⁹ ⌂ↄ≤╙

⌐⌂╢↓≤≢│⌂™≤ ™╕∆⁹╗⇔╤ ─ ╩ ↄ ╩ ⅎ⌂ↄ≡

│⌂╠⌂™⁹∕─√╘⌐╙ ╩ ⌐⇔≡│™↑╕∑╪⁹ 

 

 

 

⌐ ∫≡ │ 1 ╩ ╢ 18 ─ ╩ ╛⇔≡ ⇔

√─≢∆⅜ ─ │₈ ₉≢⇔√⁹ 

─ 3 ─ │ ↕╪─ ─ ⅎ╩ ⅝╕⇔√⇔

⌐⅔ ⇔⇔√ ↕╪─ ⅜ ≢⅝⌂™↓≤╩ ∆ ↄ─ ╩ ═
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
4
 ₐ  №╢ │ ⌐↕╣√ₑ 2009  
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╕⇔√─≢ ™⌂ↄ 1 ─ ╩ ⇔ ↕╪╩ ≤

∆╢╙─≤ │ ∂≡™╕⇔√⁹∕↓≢ ≤ ™√≤⅝ ⌐

⅛╠ ⅝ ≤↕╣╢╟℮⌂◦ꜛ♇◒╩ ↑╕⇔√⁹ ≤™℮ ⅜№╡

╕∆⅜ │ 1996 5 9 ╩∕─╟℮⌂ ∞≤ ⌐ ╘╕⇔√⁹∕─

⌐ ╢ ∆⅜╠ ₈↔╘╪⌂↕™⁹↔╘╪⌂↕™₉≤ ─ ≢≈┬╛⅝

⅝⌂⅜╠ ™√↓≤╩ ≢╙ ™ ⇔╕∆⁹ 

⇔⅛⇔ ⌐ ∆╢↓≤│ ↕╣╕∑╪⁹ 

≢─ ╩ ∆╢↓≤⌐⇔╕⇔√⁹ 

 

  

 

─ DNA  

 

 ─ ≢ ─ DNA ─ ⅜ ⇔ↄ⌂™↓≤│ ⅛∫≡

™╕⇔√⁹ ⅜ ≢ ─╙─↕⇔≢№╢ⱴכ◌כ⅜ ∫≡™√↓

≤╩ ╘√⅛╠≢∆⁹ ─ │ ≢ ⇔╕⇔√⁹⇔⅛⇔

│ ⅜ ∫≡™√↓≤│ ╘╠╣╢⅜ 16│ 18 26│ 30

⌐ ∆╢≤↕╣≡™╢─≢ ↕╪≤ ─MCT118 ⅜ ⇔√≤™℮

⌐ ╡│⌂™≤⇔≡ 1 ╩ ⇔√─≢∆⁹ 

 ⇔⅛⇔ ─ ⌐ ∫≡ ↕╪─MCT118 ╩ ⅛╘≡╖╢

⅜№╢≤ ⅎ ⌐ ↕╪╩ ⌡ ─ ⌐ ↕╪─ ─

╩ ∂ ╘≡ ∫≡╙╠℮╟℮ ╖╕⇔√⁹∕⇔≡ ™√ ╩ ─

⌐ ↑≡ DNA ╩⇔≡╙╠∫√≤↓╤ ↕╪─ MCT118

⅜ ⌐™℮ 18-30≢│⌂ↄ 18-29≢№╢↓≤⅜ ⅛╡╕⇔√⁹

↕╣√ ≤ ℮ ∞∫√─≢∆⁹ 

∕╣≢ ↕╪─ DNA │ ─ ≤ ℮ ⅜№╢ ─≤↓╤

│ ╩ ™≡ ∆╢⇔⅛⌂™≤ ⇔≡ ╩ ⇔≡

⌐ DNA ─ ╩ ™╕⇔√⁹ ⅛╠ 12 ─ 1997 10 28

─↓≤≢∆⁹ 

∑≡ ─ ⅎ ╙ ™╕⇔√⁹DNA│ ─ ⌐№╢

∕─╙─≢∆⅜ DNA │ ≢│≥╪≥╪ ⇔≡ ⇔≡
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™ↄ─≢∆⁹ ≤│ DNA⅜ ≢ ╣≡⇔╕℮↓≤≢ DNA⅜ ╣≡

⇔╕℮≤ ∕─ ─ DNA ⅜≢⅝⌂ↄ⌂∫≡⇔╕™╕∆⁹∕↓≢

≢│ ≢ ↕╣√ DNA │ ⅜ ≢ ╣≡│⌂╠

⌂™⇔ ∟⌐ⱴ▬♫☻ 80ϴ─ ⌐ ╣≡ ∆╢↓≤⌐⌂∫≡

™╕∆⁹ 

ₐ ─ ₑ≤™℮♥꜠ⱦ♪ꜝⱴ─₈ ₉≤™℮─│

─ ≢ ⌐№╡╕∆⁹№─♪ꜝⱴ≢ DNA │ ⱪꜝ

☻♅♇◒─ ╩│╘≡ ™ ⱴ▬♫☻ 80ϴ≢ ∆╢↓≤⅜ ↕╣≡™

╕∆⅜ ─ │ DNA ⅜ ↕╣≡™⌂⅛∫

√√╘⌐ ∟╚╪─ │ ≢ ⌐כ◌♇꜡─

╣╠╣ ≢─ ⅜ ╦∫≡ ⌐ כ◌♇꜡╙⅝≥√∫ ↕╠⌐

⌐ ↕╣≡ ─ ≈™≢ ─

≤ ≢ ↕╣ ↑≡⅝╕⇔√⁹ ⅜ⱴ▬♫☻ 80ϴ─

≢ ↕╣╢╟℮⌐⌂∫√─│ 2004 10 26 ─↓≤≢

─↓≤≢⇔√⁹ 

│ ≢ ⅜ ↕╣ ⅜ ⌐ ⅛⌂™℮∟⌐╙

─ ⅎ╩∆═⅝≢№╢≤ ⅎ ⌐ ─ ⅎ╩ ╘╕

⇔√⅜ ⌐ ↕╣╕⇔√⁹∕⇔≡ ⌐ ⅜ ⌐ ∫√ DNA

⌐╟∫≡ ↕╪─ DNA ⅜ ≤ ⌂╢ ⅜ ∂√ ≢

⌐ ╘≡ ─ ⅎ╩ ⇔√─≢∆⅜ ↓╣╙ ↕╣╕⇔√⁹ 

⌐│ ▪ⱷꜞ◌─▬ⱡ☿fi♩הⱪ꜡☺▼◒♩5⌐╟∫≡ 130 ╩ ⅎ╢

⅜ ≤↕╣√↓≤╙ ⇔╕⇔√⅜ │ DNA ╩ ⅝

╣╢↓≤⌂ↄ ╩ ⇔╕⇔√⁹2000 7 17 ─↓≤≢⇔√⁹ 

 

DNA  ☻כ◔◓fi▫♦כꜞ─

 

 ₈ ╩ ⇔≡╙ ⅜ ≢№╢≤⇔√ ⌐

⅜№╢≤│ ╘╠╣⌂™⁹⌂⅔ ≢ ─ ≈≤⇔≡ ↕╣√™╦

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
5
 ▪ⱷꜞ◌ Yeshiva ⅜Benjamin N. Cardozo ─ꜟכ◒☻כ꜡ ⇔ Barry C. Scheck≤ Peter 

J. Neufeld⅜ 1992 ⌐ ⇔√ ∫√ DNA ⌐╟∫≡ ⌐ ╦╣√ ₁─ ≤

⌂ DNA ⌐╟╢ ─ ─ ╩ ≤∆╢ NPO ⁹ 
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╝╢MCT118DNA │ ∕─ ⅜ ╩ ⇔ ⌂

─ ╙ ∕─ ╩ ⇔√ ⌐╟╡ ⌐ ↕╣╢ ≢ ╦

╣√≤ ╘╠╣╢⁹⇔√⅜∫≡ ─ ⌐≈™≡│ ∕─ ─

─ ⌐╟╡ √⌐ ↕╣√ ╙ ⇔≡ ⌐ ↕╣╢═⅝≢

№╢⅜ ⌂⅔ ↓╣╩ ≤⇔≡ ™╢↓≤⅜ ↕╣╢≤⇔√ │ ≢

№╢⁹₉ 

 ↓╣⅜ 8 152 ₡ 2005₢ ⌐╙ ∫≡™╢

─ ≢ DNA ⌐ ∆╢╦⅜ ⁹∆≢☻כ◔◓fi▫♦כꜞ─

│ ─ DNA ─ ∞↑≢⌂ↄ ╩

╘ ↕╪⅜ ≢№╢≤ ⇔╕⇔√⁹ 

 ⇔⅛⇔ ─ ≢│ ─ DNA ─ ≤

⅜ ┘ ╦╣≡™╕∆⁹∕─ ≢╙ ↓─ │ ⌂ ≤™

℮↓≤⅜≢⅝╢≤ ™╕∆⁹ 

 ≤↓╤≢ │ 1990 ≢ √∟⅜ DNA ╩ ⇔√─│ 1997

≢ ⅛╠╕∞ 7 ⇔⅛ ∫≡™╕∑╪≢⇔√⁹ ─ │ │ 25

≢∆⅜ ₈ה ╩ ↕∑√ ≢№≈≡ ⌐ √╢ ₉⌐≈™≡│ 2010

4 ⌐ ⅜ ↕╣√ │ 15 ≢⇔√⁹≈╕╡ ╕≢╕∞ 8 №∫

√⁹⇔√⅜∫≡ ⅜↓─ ≢ DNA ╩⇔≡™╣┌ ↕╪─

DNA ≤ ─ DNA ⅜ ℮↓≤⅜ ⅛╢≤ ⌐ ╩ ∆╢↓≤

╙ ∞∫√─≢∆⁹⇔⅛⇔ ⅜ DNA ╩ ∂⌂⅛∫√↓≤⅜

⅝ↄ ⇔≡™╢≤ ™╕∆⅜ ╩ ↑√ ╙ DNA

╩ ∂⌂™╕╕ 2005 5 12 ─ ≤≤╙⌐ ⌐≈™≡ ⅜ ⇔

≡⇔╕™╕⇔√⁹ ⅜ DNA ╩ ⇔√↓≤─ │ ╘≡

⅝™≤ ™╕∆⁹ 

─№╢ │ ♥꜠ⱦ─ ⌐ ⅎ≡ ₈ⱬ☻♩⌐ⱬ☻♩╩ ↄ⇔

√₉≤◖ⱷfi♩⇔╕⇔√⁹⇔⅛⇔ ⌂⅜╠ ╩ ∫≡⅔╠╣╢─≢

│⌂™⅛⁹₈꞉כ☻♩⌐꞉כ☻♩╩ ⇔√₉≤™℮═⅝≢∆⁹ ↕╪─

╩ ∆╢ ╩ ∫√∞↑≢⌂ↄ ╩ ∆╢ ╙ ∫≡⇔╕∫√

⅛╠≢∆⁹↓─╟℮⌂ ⅜ ∞∫√↓≤╩≥℮ ⅎ╢═⅝≢⇔╞℮

⅛⁹ 

│ ≢∆⅜ ♥꜠ⱦ─ ≢ ₈ ⌐ ╩ ⅎ≡
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─ ≡╩∆╢ │ ⌂ↄ⌂™⅜ ╙⌂⇔⌐ ⇔ ≡╠╣╢ ╩™∟

™∟ ╡ →╢↓≤│≢⅝⌂™₉≤◖ⱷfi♩⇔╕⇔√⁹↓╣╩ ™≡ │─↑

╢┌⅛╡⌐ ⅝╕⇔√⅜ ─ DNA ─ │ ∕─╟℮⌂╙

─≢│ ⌐№╡╕∑╪⁹⇔⅛⇔ ↓─╟℮⌂ ⌐╟∫≡ ─

─ ⅜ ↕╣√─⅛≤ ℮≤ ⌐ ⇔ↄ⌂∫≡⇔╕™╕∆⁹ ─

│ ╠─ ─ ↕╩ ⌐ ∂ ╙∫≤ ⌐ ⌐ ╡ ╪≢╒⇔™

≤ ╦⌂ↄ≡│⌂╡╕∑╪⁹ 

 

  

 

 ⅛╠ 2 5⅛ ─ 2002 12 25 ◒ꜞ☻ⱴ☻─ ⌐

⌐ ╩⇔╕⇔√⁹ 

 ─ ─ │ 2004 10 26 ⌐ ─ ⅎ

∞↑│⇔≡ↄ╣╕⇔√⅜ DNA ⌐│ ╖ ╡╕∑╪≢⇔√⁹∕⇔≡

─ ⅜ 2008 2 13 ╩ ⇔╕⇔√⁹ 

 ─ ≢∆⅜ ⅜ ∫√ DNA ⌐≈™≡ ₈

─ │ ─ ⌐ ™√ ↕╪─ ─ ╩ ™√≤™℮⅜

⌐ ™√ ─ ⅜ ↕╪─╙─≢№╢↓≤⅜ ≢№╢─⌐ ↕╪─

─ ≢№╢↓≤─ ⅜⌂™⁹╟∫≡ ≤⇔≡─ ⅜⌂™₉≤

⇔╕⇔√⁹ 

 ↕╪─ ─ ≢⌂™╙─╩ ⇔≡╙ ⅜⌂™↓≤│№╕╡⌐╙

≢∆⁹⇔⅛⇔ ↕╪│ ≢ ≢⇔√⅛╠ ⌐ ⅜∕

─ ⌐ ╩ ™√≤⇔√╠ ⌐ ™≡ ↕╪⅛╠ ─

╩ ↑╣┌ ╗│∏≢∆⁹≤↓╤⅜ │ ∕℮⇔⌂⅛∫√─≢∆⁹ 

⌐ ℮≤ ╩ ↕╣╢≤ ⅛╠ ≡╠╣╢─⅜

≢∆⁹⇔⅛⇔ ─ │ ⅜ ⅎ≡╙⅔⅛⇔⌂ ∞∫√√╘ №

╢ │ ⇔⌂™─⅛ ≢╙╦⅛╢ ≢│⌂™⅛ ≤

⅝╕⇔√⁹ ≢ DNA ∆═⅝≢№╢≤ ™√ ╙№╡╕⇔√⁹ 

│ 2009 ─ 5 21 ⅛╠ ⅜ ⌐ ∆╢ ⅜

╕╢↓≤⌐⌂∫≡™√↓≤⅜ ⅝™≤ ™╕∆⅜ ─╕↓≤⌐ ⅛⌂

⅜ ⱴ☻◖Ⱶ─ ╩ ┘ ─ DNA ┼─ ╩ ™√≤ ∫
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≡™╕∆⁹∕─ ≢│ ⌐ ⇔⌂↑╣┌⌂╡╕∑╪⅜

↕╪│ ↓─╟℮⌂ ≢ ⌐ ╩ ⇔≡│™↑⌂™≤ ™╕∆⁹ 

⇔⅛⇔ ╩ ↕╣√≤⅝│ │ ≤⇔╕⇔√⁹ │∕─≤⅝

59 ≢⇔√⅜ ↓─ ─ ≢ ═╕⇔√╟℮⌐ ₈ ⅜ ⅝≡™╢ ⌐

↕╪╩ ™ ∆↓≤⅜≢⅝╢∞╤℮⅛₉≤ ⌂ ™⌐ ╠╣╕⇔√⁹

─ ⇔⅝∫√ ⅜♥꜠ⱦ ↕╣ ⇔™№╢ ⅛╠₈≥℮⇔√₉

≤ ╕⇔─ⱷכꜟ╩ ↑ ∫√╒≥≢∆⁹ 

⇔⅛⇔ ╩ ╡ ⇔≡ 14 ⅛╠ 5 2 18 ⌐

╩ ⅝ →≡ ⌐ ⇔⌂ↄ≡│⌂╠⌂⅛∫√─≢ ≢

↕╪⌐ ⇔√№≤ ∟⌐ ─ ⌐ ╡ 4 ╙╡

≤ ⇔ 63 ⌐ ┬ ╩ ⅝ →╕⇔√⁹ 

⇔⅛⇔ ∕─ ≢ √∟⅜╙∫≤╙ ╩ ╣√─│ ↕╪─ ≤

∟╚╪─ ⅜ ⇔⌂™ ∟╚╪│ ⌠ ⌐ ╩ ⇔√≤

ⅎ╢═⅝≢ │ ≢│⌂ↄ ≢№╢≤™℮╙─≢⇔√⁹ ↕╪─

⌐│ ⌐╖≡╙ ⌐ ⅜№╢≤™℮↓≤╩ ╠⅛⌐⇔⌂↑

╣┌ ⅜ DNA ⌐ ╖ ╢↓≤│⌂™≤ ⅎ≡™√√╘≢∆⁹ 

∕↓≢ ≢─ ⅜ 1 ≤ ╕╡ ≤─ ≢╙

─ ≤⇔≡ ≢ ⇔≡╙╠∫√

≤ ⌐ ⌐ ∆╢ ─ ╩ ™≡╙╠℮

↓≤╩ → 2008 ─ ╖│╙∫┐╠ ⌂ ⌐ ∆╢ ─

⌐ ⇔╕⇔√⁹√∞⇔ ─√╘ 2008 5 23 ⌐ ⌐╙ DNA

─ ╩⇔╕⇔√⁹ 

∕⇔≡ ∕╣╠─ ╩ ⌐ ⇔≡ 2008 9 ⌐ ⌐

─ ⇔ ╣╩ ∫√≤↓╤ ⅛╠₈ │ ⅛╠ ↕╣√

DNA ⌐≈™≡ ─ ╩ ╘≡™╢≤↓╤≢ ∕╣⅜ √ ≢

╩⇔╟℮≤ ⅎ≡™╢₉≤─ ⅎ⅜ ∫≡⅝╕⇔√⁹∕╣⅜

⅜ DNA ╩ ⅎ≡™╢╠⇔™↓≤╩ ∫√ ≢∆⁹ 

∕⇔≡ 10 15 ⌐ ─ ⅜ ↕╣╕⇔√⁹↓╣│ ⅜

DNA ╩ ℮≤™℮─⌂╠ ╙ ⇔⌂™≤⇔≡ ∕─ ─

⌐≈™≡ ─ ╩ ╠⅛⌐⇔√╙─≢⇔√⁹ 

⅛╠│ DNA ╩ ≤⇔√ ─ ╩ ╠⅛⌐∆╢╟℮⌐
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╘╠╣╕⇔√─≢ 11 14 ⌐ ╩ ⇔≡ ╩ ≡ 2008

12 24 ─◒ꜞ☻ⱴ☻▬fl─ 5 ─ ╩ ∫√ ⌐ ⅛

╠─ ╩ ↑ DNA ╩ ↑ ╡╕⇔√⁹ ╩ ╦∫≡

─ ╩ ╢≤ ≢⇔√⁹≤℮≤℮ ⌐◒ꜞ☻ⱴ☻ⱪ꜠♀fi♩⅜

™√─≢∆⁹ 12 25 │ ⌐ ⅜≢⅝╢ ─ ≢⇔√⅜

⌐™╢ ↕╪⌐ ⇔≡ ⌐ DNA ⅜ ∆╢↓≤⌐⌂∫√

↓≤╩ ⇔╕⇔√⁹↓℮⇔≡ ⌐ ⅜ ⇔ ╘√─≢∆⁹ 

∕╣⌐⇔≡╙ ╩ ↕╣≡╦∏⅛ 10 ⅛ ⌐ ↓─╟℮⌂

⌐⌂╢≤│ ╙ ™╙⇔╕∑╪≢⇔√⁹ ╩ ⅎ√ ⌐

─╕↓≤⌐ ⅛⌂ ⅜ⱴ☻◖Ⱶ─ ╩ ™√↓≤ ∕⇔≡ ─

⅜ ─ DNA ⌐≈™≡ ⇔™ ╩↕╣√↓≤⅜ ⅝

⅛∫√≤ ™╕∆⁹ 

↕╪│ ─ ⌐№∫√≤⅝⅛╠ DNA ╩╙℮ ⇔≡╒

⇔™≤ ⅎ≡™╕⇔√⅜ 17 ⌐╟℮╛ↄ ⇔√ DNA ⌐╟∫≡

─ │ ╠⅛⌐⌂╢≤ ⇔≡™╕⇔√⁹ 

⇔⅛⇔ │ ≢ ≢⇔√⁹ 

 

й ─ DNA  

 

 ─ DNA  

 

 ↓↓≢ ─ DNA ⌐≈™≡ ⇔╕∆⁹ 

 ─ DNA │ ≤ DNA ╩ ╖ ╦∑√╙─≢∆⁹

│ B ─ ≢⇔√⅜ B ─ ⅜ 22.1Ɽכ☿fi♩

─ ⅜ 67.8Ɽכ☿fi♩≢∆⁹DNA │ DNA─MCT118≤ ↑

╠╣√ 1 ─ ─ ☻◌כ꜡ ╩ ═√≤↓╤ 16-26 ≤↕╣

╕⇔√⁹16 26≤│ 16 ─ ⅛╠ ╢ ⅜∕╣∙╣ 16 26 ╡

↕╣≡™╢≤™℮ ≢∆⁹∕⇔≡ 16-26 ─ │ 0.83Ɽכ☿fi♩≤

↕╣╕⇔√⁹ ≤ ═╢≤│╢⅛⌐ ™╙─≢∆⅜ ⇔⅛⇔ 100 ™╣

┌ 0.8 ™╢≤™℮ ≢∆⁹∕⇔≡ ∕╣∙╣─ │ ⇔≡™╢≤

ⅎ╠╣╢√╘ ╩ ↑ ╦∑╢≤ 0.1244Ɽכ☿fi♩≤™℮ ⅜ ╠
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╣╕∆⁹↓╣│ 1000 ⌐ 1.2 ≤™℮↓≤╩ ⇔╕∆⁹ ╟╡╙↕

╠⌐ ™ ≢∆⅜ ⇔⅛⇔ 1000 ⌐ 1.2 ≤™℮─│ 883 ⌐ 1 ≤

™℮ ≢∆⁹ 

 ╒≥ ⅜ ─ DNA ⌐ ⇔≡₈100 ⅛╠ 1 ╩

╡ ╗ ₉≤ ™≡™√↓≤╩ ⇔╕⇔√⅜ ╠⌂Ⱶ☻ꜞ⁹∆≢♪כ

─ DNA │ ╙≤╙≤ 1000 ⅛╠ 1.2 ⅜ ─

≤│ ╡╕∑╪⅜ ─ ─ ⅜ ≤ ⇔≡

─ │ 50 ™╕⇔√⁹ ↕╪│ ∕─℮∟─ 1 ⌐∆⅞⌂⅛∫√─≢

∆⁹⇔⅛╙ ↓─ │ ⅜ ⇔√◘fiⱪꜟ ⅜ ⅎ╢⌐⇔√⅜∫≡

1000 ⌐ 1.2 833 ⌐ 1 ⅛╠ 1000 ⌐ 2.5 400 ⌐ 1 1000

⌐ 5.4 185 ⌐ 1 1000 ⌐ 6.23 161 ⌐ 1 ≤ 5 ⌐ ⅎ√─

≢∆⁹ ─ ─ │ 50 ⅛╠ 250 ⌐⌂∫√─≢∆⁹

─ ╩ ╘╢≤ ≤ ∂ ≤ DNA ─ ⅜ 700 ╙

™╢↓≤⌐⌂╡╕∆⁹ 

≤↓╤⅜ │ DNA ╩ ≤ ∂≤ ⅎ╢ ⅜ ≢⇔√⁹ ↕╪

─ ⅜ ≤ ⇔√≤™℮∞↑≢│ ⅛⌂™≤ ™╕∆⅜ DNA ╙

⇔√╠ ↕╪≢╙ ↄ≢⇔╞℮⁹ ℮™≥☼כꜞⱨ▼☺ה◒♇꜠▪

DNA ─ │ √ↄ↕╪─ DNA ╩ ⌐ ═╢ ─ DNA ≤│

⌂╢ ≢⇔√⅜ DNA │ │ ⌂╡╕∆─≢ "DNA 

fingerprint" ₈DNA ₉≤ ⇔╕⇔√⁹∕─√╘ DNA │

│ ⌐ ╦╢ ─ ≤⇔≡ ↕╣√─≢∆⁹⇔⅛⇔ ☺▼ⱨꜞכ

☼─ │ ⅜⌂™≤⇔≡ DNA ─ ─ ╩ ═╢ ⌐ ╦╡╕

⇔√⁹DNA₈ ₉ ≤ ┌╣╢↓≤⅜№╢─│∕─√╘≢∆⅜ ─

╙ MCT118≤™℮ ─ ╩ ═╢╙─∞∫√─≢∆⁹ 

 

 ⅜ ─ ╩∆╢╟℮⌐⌂∫√─│ 1993 1 ⌐ ↕╣√₈

₉≤™℮ ⌐₈DNA ≤ ₉≤™℮♃▬♩ꜟ≢ ╩

™√↓≤⅜⅝∫⅛↑≢∆ 65 2 54 ⁹ ─ │ 1992

2 13 ⅛╠ ╕╡ ⅜ DNA ─ ╩╦⅜ ≢ ╘≡ ∫

√√╘⌐ DNA ⅜ ≢╙ ↕╣╢╟℮⌐⌂∫√─≢∆⁹∕⇔≡

╣↕♩כⱠ▫♦כ◖⅜ ⅜ ╦⅜ ≢
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⌐⌂∫√ DNA ⌐≈™≡ ⇔ ╩ ⇔√ ╩ ∆╢↓≤⌐

⌂╡ 1992 ⅛╠ ∕╣↓∕ ⅛╠ DNA ─↓≤╩ ⇔╕⇔√⁹

─ ≢ ─ 1 ⅛╠ ─ DNA ╛ ─

─ ⌂≥─ ╩ ↑ ╙ ⅝╕⇔√⅜ 1 │ DNA

─ │ ∫≡™╢⅜ ↕╪⅜ ≢№╢↓≤│ ™⌂™≤ ═

≡™╕⇔√⁹ 

 ╦⅜ ≢ ╘≡ DNA ⌐ ∆╢ ⌂ ⅜ ↕╣√ │

─ ≢⇔√⅜ ↓─ ≢│ ⅜ ⇔≡™╢─

⌐ ⅜ DNA ⌐ ⇔≡™╕⇔√⁹ 

 ∕↓≢ │ ₈DNA ≤ ₉≤™℮ ≢ ╦⅜ ≢│

≢ ⅜ DNA ⌐ ⇔ ─ ≢ ⅜

DNA ╩ ≤⇔ ─₈⌡∂╣ ₉⅜╖╠╣╢⅜

⌂ ≢ DNA ⅜ ⌐ ╦╣╢↓≤⌐⌂╢∞╤℮≤

⇔≡ ╦⅜ ─ DNA

─ ╩ ⇔╕

⇔√⁹ ⇔√ ─└

≤≈⌐ ⅜ ⇔√DNA

≢ ─☻כⱬ♃כ♦

◘fiⱪꜟ ⅜ ⅎ╢⌐

™ ⌐ ⇔ ⌂

™ ⅜ ╘╠╣╢↓≤

╙ ⇔╕⇔√⁹

⅜ ⇔↑╣┌ ◘fiⱪꜟ

⅜ ⅎ≡╙ ╩◓

ꜝⱨ⌐∆╣┌◓ꜝⱨ─

│ ⌐⌂╠⌂↑╣┌

⌂╡╕∑╪⅜ ∕℮≢│⌂

⅛∫√─≢∆⁹∕↓≢↓─

╩ ∆╢√╘⌐ ─ ⌐ ═≡ ◓ꜝⱨ╩ ⇔≡ ⌐

⇔╕⇔√⁹ 

 ↕╠⌐ │ DNA ⅜ ─ ≤⌂∫√ ─ ╩ ™≡

MCT118/16-26 ─ ≤◘fiⱪꜟ ─  






































