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̝ 12 3 5 ɵ ˬ ǵǛ К 

 
ɟȿɩӓǲȏȒɐȷɆɱȽɱɏȭ Ẁӓǵѧ  

ĚDNA ωʹⱥ ǵ ǯȦɒȶȥɋɄȡɁȭҍ ǵ ᾽ǲ ♅Ě 
 

 

ǀ ǵɛȢɱɆǁ 

ƨDNA ωʹⱥșỒȈƲ ƵǱ Кǵ ǲ ȖȒɐȷɆɱȽɱɏȭ H3 ǵ ʴǵ

ǓƲǦǪǦʝǫǵȠɝɌ ḨǵɟȿɩӓǲȏȑẎǔǖẀӓǠȒǚǯș  

ƨ ᾑ Ǳǰǵ ṑȷɆɪȷǲȏǪǭ ǟȒ DNA ωǵʹⱥ ǵЋὦ ǲὫʦ 

ƨɐȷɆɱǵʹ ѰⱣǲȏȑ ҧș♬ȒȦɒȶȥɋɄȡɁȭ ǵ ᾽ǲẎǔǖ ǠȒǯ

♅ 
 

ǀ ǁ 

ᶮ Ẏἶ ˲ⅎῬẎἶ ᾑϽ ἶ ȹɱȽɶ ̊ʤƲƼHiSORƽǯǋǍ ǵ ẎҞ Ʋ

ᾭϽʝр Ʋ ẏ ӵ Ʋ ֥ ׀ ǯᶮ ˲ ἧ ἶ

ἧɑɶɞ ἶ ǵ ˝βẐ ʣₐ ᴣƲ Ⱪʣₐ ᴣȐǵ ȿɶɞǶƲ

HiSOR ǵ ᾑϽ*1Л˘ 2ѝϽ*ר ș ǋǭƲDNA ˘ ў ω*3ʹⱥ ǲ ȖȒ 9

ǵɨȶɱ Ḩ*4 ǓɆɨɟȿɩӓ*5 ǞǦɐȷɆɱȽɱɏȭ *6H3 ̊ʤƲӴǲƼɆɨɟȿɩӓ

H3ƽǯǋǍ ǵ ʴǵ *7ș ǞƲǤǵ ǓɟȿɩӓǞǭǋǱǋ ₡ǵ H3ǯǶẎǔǖ

ǱȒǚǯș ǞȅǞǦƳǚǵ ẀӓǶƲDNA ωʹⱥǵ ǲǑǋǭʥ֯ Ǳ Ǯǉ

Ȓǯ˔ ǜȓȅǠƳ 

Ҟ ȐǶǚȓȅǮǲƲ ᾑ ǮωǫǋǦ DNAșʹⱥǞǭǋȒ ʴǵ ǵʴǮǶƲDNAǯ

Вǲ ̱*8ș ǞǭǋȒɐȷɆɱǯᴀǷȓȒȽɱɏȭ ǵ ǓẀӓǠȒǚǯș ȐǒǲǞ

ȅǞǦǓƲǚǵȏǍǱ Ẁӓș ǠȒ ᶦǶ ǮǞǦƳ Ҟ ȐǶƲDNA ˘ ў

ωǵʹⱥ ǮɐȷɆɱǓ ƵǱ ♥ʹ *9 ș֞ǘȒǚǯǲ ǞƲDNA ʹⱥʴǵ ♥

ʹ ǓɐȷɆɱ ẀӓǵԍᶦǮǶǱǋǒǯ ǏȅǞǦƳǤǚǮ˹ᶥƲɆɨɟȿɩӓ H3ǵ

ʴǵ ș ȀǦǯǚȔƲɟȿɩӓǞǭǋǱǋ ₡ǵḹֻǯ ȀǭƲȐǢȚ ǵ Ǔ ᾜǞƲ

ǵ ǓṔқǠȒǚǯǓȖǒȑȅǞǦ ʤᶫ ƳȅǦƲɆɨɟȿɩӓǵѼ ǮǉȒɠɌɟ

ȿɩӓƲǉȒǋǶȶɟȿɩӓǞǦ H3ǵḹֻƲɆɨɟȿɩӓ H3ǯǶ ǲƲȐǢȚ ǵ ǓṔ

қǞƲ ǵ Ǔ ᾜǠȒǚǯǓȖǒȑȅǞǦƳ 

ǚȓȅǮƲɟȿɩӓ H3 Ǔ DNA ˘ ў ωǵʹⱥ ǮƲʹⱥǲ ȖȒȽɱɏȭ ǯ

ֻǠȒǱǰƲ Ǳ☻Ҋș ǦǞǭǋȒǚǯǶ ȐȓǭǋȅǞǦǓƲɟȿɩӓǲȏȑǤǵ Ǔ

ẀӓǠȒǚǯƲȅǦƲ̂қǜȓȒɟȿɩḨǵ ǮẀӓǵ˿ Ǔ ǱȒǚǯșƲ˹ᶥѧȈǭ Ȑǒ

ǲǞȅǞǦƳ 

˹♥Ʋɨɱ ӓƲȠȹȿɩӓǱǰ̀ǵ ♥ʹ ǲ̢Ǎ Ẁӓǵ ȋƲ ẀӓǞǦɐȷ

Ɇɱǯ̀ǵѝἧǯǵ ˛̸ Ǳǰș Ǟǖ ȀȒǚǯǮƲωǫǋǦ DNA ș Ǔ ȐʹⱥǠȒ

ɟȩɉȸɞǵЋὦǓ ǮǔȒȏǍǲǱȒǯ ♅ǜȓȅǠƳǚǵȏǍǱ ș ȈǭǋǖǚǯǮƲ

ᾓ ƲɐȷɆɱǵʹ ș˲› ǲѰⱣǠȒǚǯǮ ǓȚ̸ Ǳǰǵ ҧș♬ȒƼȦɒȶȥɋɄȡ
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ｷｬﾝﾊﾟｽ・ｲﾉﾍﾞｰｼｮﾝｾﾝﾀｰ 5 階 



 

ᶫ.  

DNA ǶȱȠɐȷɆɱ ɐȷɆɱȽɱɏȭ ǵ ֻ̱ ǲ⁵ǔ̂ǋǭ ǵʴǲ֛ ǜȓǭǋ

ȅǠƳ ᾑ Ǳǰǲȏȑ DNA ωǓ ǟȒǯƲǤǵʹⱥ ǮɐȷɆɱǓ ♥ʹ ǜȓȅǠƳ

˹ᶥƲ ♥ʹ ǵʝ ǮǉȒɆɨɟȿɩӓǲȏȑƲɐȷɆɱ H3ǵȐǢȚ ǵ Л

Ǔ ᾜǞƲ ӽ ǓṔқǠȒǚǯǓ ȐǒǲǱȑȅǞǦƳ 

 

ǀ ǁ 

DNA ǲǶ ̟ ḸǓ ǔ ȅȓǭǋȒǦȈƲ Ẇ ȋ ר Ʋ ᾑ ǱǰǵѴ ǲȏȑ

DNA ǓωǫǖǯƲ Ǟǋ Ḹș̟ǏȒǚǯǓǮǔǱǖǱȑȅǠƳǤǵ Ʋ ₡Ǳ ǓẕȖ

ȓǦȑƲǓȚș ǞǦȑǯǋǪǦ Ǳ◙ ș֗ȃǠǚǯǓ ȐȓǭǋȅǠƳ ǦǨǓ֞ǘȒ

DNA ωǵ ǶƲ1 1 ǉǦȑ 5ʠǯȉ 50ʠǯȉ ȖȓȅǠǓƲǤǵ◙ șȂǯȚǰ

ǠȒǚǯǱǖ ǦǨǓ ₡ ș ȓǭǋȒǵǶƲ ǓωǫǋǦ DNA ș ǨǲʹⱥǞǭǋ

ȒǒȐǮǠƳ 

DNA ωșʹⱥǠȒɟȩɉȸɞǵ ǶƲ֦ǖǒȐ Țǲ ȖȓǭǔȅǞǦƳ ₴ƲDNAǯ

Вǲ ̱ș ǞǭǋȒɐȷɆɱǯᴀǷȓȒȽɱɏȭ ǓƲωǫǋǦ DNA ǵʹⱥǲ Ǳ☻

Ҋș ǦǞǭǋȒǚǯǓ♦Ƶǲ ȐǒǲǱǪǭǔȅǞǦƳ ǦǨǵ ȮɩɶɕǶƲǚȓȅǮǲ

DNA ǵʹⱥʴǲ ǵʴǮɐȷɆɱǵ ǓẀӓǠȒǚǯș ǞǭǋȅǞǦǓƲǤǵ Ẁ

ӓǵԍᶦǶ ȐǒǲǱǪǭǋȅǢȚǮǞǦƳ ǦǨǶ DNA ǵ ωșʹⱥǠȒ ʴǮɐȷɆɱǓ

֞ǘȒ ♥ʹ Ǔ Ẁӓș╠ǔ ǚǠԍᶦǮǶǱǋǒǯ ǏƲǚȓș ǞȅǞǦƳȽɱɏ

ȭ ǵ ș ȀȒḹֻƲȽɱɏȭ ǵ ǯ X ș̓Ǎ X Ǔʝ Ǯ

ǠƳǞǒǞƲǚǵ ǮǶȽɱɏȭ ș̸ ǠȒⱳ ǓǉȑƲǜȐǲ˹ᶥǵȏǍǱ ♥ʹ

ǯǋǍⱨ ǱӓἶẀӓǲ̢Ǎ ẀӓǓ ʴǯ ʴǯǮֿʝǮǉȒǚǯǵὕ ȉⱳ ǯǱ

ȑȅǠƳ˹ᶥ ǦǨǶƲ ̸ șⱳ ǯǢǡƲǜȐǲ ̱Кǵ ṑǲ ǋ ǵ ǮȽɱ

ɏȭ ǵ ѝ Ǳ ǓȖǒȒЛ˘ ѝϽר ὑǯǋǍ șѧȈǭ ǋȒǚǯǮƲ ♥ʹ

ǲ̢ǍɐȷɆɱǵ ǵẀӓș ǠȒǚǯș ȆȅǞǦƳ 

 

ǀ ǵКὦǁ 

ǦǨǵ ȮɩɶɕǶƲDNA ωʹⱥǲ ȖȒƼ9 ǵɨȶɱ ḨǓɟȿɩӓǞǦ H3ƽ

ǵ ʴǵ șƲHiSOR ᶫ 1 ǵ ᾑϽЛ˘ ר ᶫ 2 ș ǋǭƲ ẆǒȐ

Ẇ ḢȅǮǵЛ˘ șר ↓Ǯ ὑǞƲǤǵ ș Ǟǖ ǞȅǞǦƳ ǵǦȈǲƲɟȿ

ɩӓǞǭǋǱǋ ₡ǵ H3ǵ ȉֿ ǵ Ǯ ǞȅǞǦƳ 

 ᶫ 3ǲ ǞǦЛ˘ ȷɘȭɆɩșר ǠȒǯƲ ₡ǵ H3ǯɟȿɩӓǞǦ H3ǮǶȷɘȭɆ

ɩǵ◐Ǔ ǱȒǚǯǓȖǒȑȅǠƳЛ˘ ȷɘȭɆɩǵ◐ǶƲȽɱɏȭר ǵ ̱ ș▌ǖ֚



ǞǭǋȒǵǮƲǚǵ ǶƲɟȿɩӓǲȏǪǭɐȷɆɱǵ ̱ ǓẀȖǪǦǚǯș Ǟǭװ

ǋȅǠƳǜȐǲƲɟȿɩḨǓ 1ΉǫǋǦɠɌɟȿɩӓ H3ǯ 2ΉǫǋǦȶɟȿɩӓ H3ǵ ȷ

ɘȭɆɩ ǲȂǯȚǰǓǱǋǵǲᾍǞǭƲɟȿɩḨǓ 3ΉǫǋǦɆɨɟȿɩӓ H3ǵ ȷ

ɘȭɆɩ ǶƲЋǖ ǱȒǚǯǓȖǒȑȅǞǦƳ ǲȷɘȭɆɩș ǠȒǯƲɠɌɟȿɩӓƲ

ȶɟȿɩӓ H3 ǵḹֻǲǶƲɟȿɩӓǜȓǭǋǱǋḹֻǲ ȀǭƲ¿-ɖɨɁȭȷǯᴀǷȓȒȐ

ǢȚ ǵ ǵҊֻǓṔқǞƲÀ-ȷɆɧɱɇǯᴀǷȓȒ ǵ ǵҊֻǓ ᾜǞǭǋȒǚǯ

Ǔ ȐǒǲǱȑȅǞǦƳʝ ǮƲɆɨɟȿɩӓ H3 ǵḹֻǲǶƲ ǲ¿-ɖɨɁȭȷǵҊֻǓ

ᾜǞƲÀ-ȷɆɧɱɇǵҊֻǓṔқǞȅǞǦ ᶫ 4 Ƴ 

 ǜȐǲƲVUVCD-NN *11 ǯᴀǷȓȒ ș ǋǭƲЛ˘ ȷɘȭɆɩǵר ǯ H3

ǵȠɝɌ ѦǒȐƲ¿-ɖɨɁȭȷǑȏǺÀ-ȷɆɧɱɇș◐ ǠȒ̬ ș˔ ǞȅǞǦƳǤǵ

ƲɟȿɩḨǓǫǋǦ ѝǵ ǖǧǘǮǶǱǖƲ ǒǲ ȓǦ̬ Ǯȉ ẀӓǓ ǔǭǋȒ

ǚǯǓ˔ ǜȓƲɟȿɩӓǓ H3 ǵ ǲ֗ȃǠ◙ ǶƲH3 ѝἧЋ̱ǲⅎǓǪǭǋȒǚǯǓȖ

ǒȑȅǞǦƳ 

ǮǶƲH3ǧǘǓἭ᷀ǠȒ ṑʤǮǵ ș ǞȅǞǦǓƲὕ ǵ ǵʴǮǶƲH3

Ƕ̀ǵɐȷɆɱȽɱɏȭ ȋ DNAǯ ֻ̱ș◐ ǞǭǋȅǠƳ ֻ̱ǵ Ǯ H3ǵ 9 ǵ

ɨȶɱ ḨǓɟȿɩӓǜȓǦǯǔƲǤǵ ẀӓǓ̀ǵɐȷɆɱȽɱɏȭ ǵ ǲȉ◙ șʦ

ǏȒ֯ ȉר ǏȐȓȅǠƳȽɱɏȭ ֿṲǵ ˛̸ ǵẎǔǜǶƲǤȓǥȓǵȽɱɏȭ ǵ

ǲȏǪǭ‼ֳǜȓȅǠƳǞǦǓǪǭƲɐȷɆɱȽɱɏȭ ǯ DNA ʹⱥǲ ȖȒȽɱɏȭ ǯ

ǵ ˛̸ ǶƲ ♥ʹ Ǔ╠ǔ ǚǠɐȷɆɱȽɱɏȭ ǵ ẀӓǲȏǪǭѰⱣǜȓǭǋȒ

֯ Ǔר ǏȐȓȅǠƳ 

 

ǀ˹♥ǵ᾽ ǁ 

ǲȏȑƲ135ǵȠɝɌ ǓǫǱǓǪǭǮǔǦɐȷɆɱ H3ǵКƲǦǪǦʝǫǵȠɝɌ

ǓɟȿɩӓǜȓȒǯ H3Ћ̱ǵ ǲẀӓǓ ǟȒǚǯƲȅǦƲ̂қǠȒɟȿɩḨǵ ǲȏȑ

Ẁӓǵ˿ ǓẎǔǖ ǱȒǚǯǓѧȈǭ ȐǒǲǱȑȅǞǦƳɐȷɆɱȽɱɏȭ ǶƲDNA

ǵʹⱥ ǮƲH3 ǵɟȿɩӓ̊Ẇǲȉ ƵǱ ǵʹ ș֞ǘȒǚǯǓ ȐȓǭǋȅǠƳǚȓ

Ȑǵʹ ȉֿ ǲƲẎǔǱ Ẁӓș╠ǔ ǚǠ֯ Ǔר ǏȐȓȅǠƳ˹♥Ʋ̀ǵʹ ǲ̢Ǎ

H3ƲǉȒǋǶ̀ǵɐȷɆɱȽɱɏȭ ǵ ẀӓȋƲ ẀӓǞǦɐȷɆɱǯ̀ǵѝἧǯǵ

˛̸ Ǳǰșȏȑ ǲ ǠȒǚǯǮƲωǫǋǦ DNA ș Ǔ ȐʹⱥǠȒɟȩɉȸɞǵЋ

ὦǓ ǮǔȒȏǍǲǱȒǯ ♅ǜȓȅǠƳ 

ȅǦƲ˹ᶥ ǞǦ H3ǵ 9 ǵɨȶɱǵɟȿɩӓǶƲDNAǵ Ш ӓƲר Ѱӓ*12ǵѰ

ⱣǯǋǪǦ̀ǵ ǲȉ Ǳ☻Ҋș ǦǞǭǋȒǯ ǏȐȓǭǋȅǠƳ ᷀Ʋ ҃ș ǋ

ǭɐȷɆɱǵʹ ș˲› ǲѰⱣǠȒǚǯǮƲǓȚ ǵ DNA ǵ Шș ѰǞƲǓȚ ǵṔ

ș Ǘ ǦǱ ǓȚ҃ǵ Ǔ ȆȐȓǭǋȅǠƳ ǵ ǶƲǚǍǋǪǦƼȦɒȶȥɋ

ɄȡɁȭ ƽǵ ǵ ᾽ǲȉὫʦǠȒǯ ♅ǜȓȅǠƳ 

 

ǀ ̱Ѱǁ 

ǶƲHiSOR ǵВֿ Ỗᴣ̝ǲȏȑ ǜȓǦ ֵ 16AU007 ǵ

ȉǯὕ Ǔ ȖȓȅǞǦƳȅǦƲ ǶƲ ἶ ̝ ἶ Ҟ  (B)

ֵ JP15K16130ƲJP17K12825 ǲȏȒҞ ș֞ǘǭὕ ǜȓȅǞǦƳ 



ᶫ 1. ⅎῬẎἶ ᾑϽ ἶ ȹɱȽɶ HiSOR ǵὕ əɶɩ 

 

 

ᶫ 2. ᾑϽЛ˘ ר  

ᾑϽǶϽ▒ר ἧǮЛάϽǲẀ ǜȓƲɐȷɆɱ Ǔ ǜȓǦ ș ǠȒƳɐȷɆ

ɱǵЛ˘ ȵȮɈɩǶƲר Ͻ їᶅǮ їǜȓȅǠƳ 

 

 

ᶫ 3. ɠɌɟȿɩӓ Ʋȶɟȿɩӓ ƲɆɨɟȿɩӓ H3 ǯɟȿɩӓǞǭǋǱǋ ₡

ǵ H3 ǵЛ˘  ȷɘȭɆɩƳר

ȷɘȭɆɩǵ◐ǶȽɱɏȭ ǵ ș֚ ǠȒǵǮƲȷɘȭɆɩș ȀǭǤǵ◐Ǔ ǏǷƲȽ

ɱɏȭ ǵ Ǔ ǱǪǭǋȒǚǯǓȖǒȑȅǠƳ 



 

ᶫ 4. ɟȿɩӓǲȏȒ ẀӓǵȢɟɶȶᶫ 

‼ ₡ǵɐȷɆɱ H3ǶƲȐǢȚ ǵ Л Ʋ ǵ ӽ Ʋ ȅǪǦ

ș ǦǱǋ ѝ șȉǨȅǠƳ 

ֳʣ H3ǲɟȿɩḨ ʸ Ǔ 1ΉǫǖǯƲǤǵ◙ Ǯ ǓȐǢȚ ǲẀӓǞ

ȅǠƳ 

ֳʴẔ H3ǲɟȿɩḨǓ 2ΉǫǋǦḹֻȉ 1Ήǵḹֻǯֿ ǲẀӓǞȅǠƳ 

ֳʤ H3ǲɟȿɩḨǓ 3ΉǫǖǯƲȐǢȚ Ǔ ǲẀӓǞȅǠƳ 

 

 

ǀ ǁ 

*1 ᾑϽ 

Ͻ Ǯ ǠȒ ἧǵ ׄǓ ǱǰǲȏǪǭẀǏȐȓǦ ǲ ǠȒ Ƴ Ẇ

ḢǒȐ X ǲȖǦȒ▌ҘǱϽ ǮǉȑƲᶭ̱ ȋ ̱ șǶǟȈƲ ɵ ɵӓ

ἶɵ ἧ› ѝ Ǯⅎǖѫ ǜȓǭǋȅǠƳ 

 

*2 Л˘  ר

ḹɗȭɆɩǓȐǢȚș ǔǱǓȐ ȇϽșЛάϽǯ ǋƲȐǢȚǵᶥ ׄǲȏȑ‼ЛάϽǯ

ֳЛάϽǲѝǘȐȓȅǠƳЛάϽǓ ș ǠȒǯǔƲ‼ֳǵЛάϽǵ֛טǵ↓ֻǋǲǓ



ǟȒ șЛ˘ ǯר ǋȅǠƳ ƵǱ ǵЛ˘ ǵẎǔǜșר ὑǞǦȉǵșЛ˘ ȷɘר

ȭɆɩǯᴀǺƲȽɱɏȭ ǵЛ˘ ◐ȷɘȭɆɩǵר ǶƲǤǵ ̱ ș֚ ǞȅǠƳǞǦǓ

ǪǭƲ ǵȽɱɏȭ ǵЛ˘ ȷɘȭɆɩșר ὑǞ ǠȒǚǯǮƲǤȓȐǵ ǲ Ǔ

ǉȒǒǰǍǒș ȒǚǯǓǮǔȅǠƳ 

 

*3 DNA˘ ў ω 

ᾑ ǱǰǲȏǪǭƲ˘ ȐǢȚ șǞǭǋȒ DNA ǵʰ ǵ Ǔў ǜȓǭǞȅǍ ωǮƲ

ǓȚǵ Ǳǰ Ǳ◙ ș֗ȃǞǒǴǱǋ DNA ωǵʝ Ƴ 

 

*4 ɨȶɱ Ḩ 

Ƚɱɏȭ șǫǖȒȠɝɌ Ḩǵʝ Ƴ 

 

*5 ɟȿɩӓ 

ѝἧǲ CH3Ǔ̂қǜȓȒǚǯƳ̂қǠȒ CH3ǵ ǮƲɠɌ 1 Ή Ʋȶ 2 Ή ƲɆɨ 3 Ή

ɟȿɩӓǯӢѩǜȓȅǠƳ˹ ᶥ ǞǦɨȶɱ ḨǵɟȿɩӓǵḹֻƲ̊ ʤǵȏǍǲẀӓǞȅǠƳ 

 

 

*6 ɐȷɆɱȽɱɏȭ  

ȠɝɌ Ѧǵ ǋǱǰǒȐƲH2AƲH2BƲH3ƲH4 Ǳǰǲѝ ǜȓȅǠƳDNA ǶǚȓȐǵ

ɐȷɆɱֺ 2ѝἧǒȐǮǔǦ ֻ̱ ȱȠɐȷɆɱ ǲ⁵ǔ̂ǋǭ ǵʴǲ֛ ǜȓǭǋȅ

ǠƳ 

 

*7  

Ƚɱɏȭ Ƕ 20 ǵȠɝɌ ǓǫǱǓǪǭǮǔǭǋȅǠƳȠɝɌ ǓǫǱǓȒ ǮƲȠɝ

Ɍ ǵ ȋǤǵר ǉȒǋǶקȑǵ ṑǱǰǲȏǪǭƲ¿-ɖɨɁȭȷǯᴀǷȓȒȐǢȚ ǵ

ȋÀ-ȷɆɧɱɇǯᴀǷȓȒ ǵ ș֝Ȓ ѝǓǮǔȅǠƳ˹ ᶥǵ ǮǶƲǚȓȐǵ

ǵҊֻȋ Ǔ◐ ǜȓȒ̬ ș ǞȅǞǦƳ 

 

*8 ̱ 

̟ἧǵ ̱ǮǉȒ DNAѝἧǯẉ ǵɐȷɆɱȽɏȭ ǱǰǮ ǜȓȒ ֻ̱Ƴ 

 

*9 ♥ʹ  

КǮȽɱɏȭ ȋ DNAǓֻ ǜȓǦ♥ǲƲ ὑǵѝἧǓ̂қǜȓȒǚǯƳɐȷɆɱǵḹֻƲ

ɟȿɩӓǵ̀ƲȠȹȿɩӓ CH3CO ǵ̂қ Ʋɨɱ ӓ H2PO4ǵ̂қ ǱǰǓ Ȑȓǭǋȅ

ǠƳ ǵ ǮƲ ♥ʹ ǲȏȑ ƵǱ ǵѰⱣǓ ȖȓǭǋȒǚǯǓȖǒǪǭǔȅ

ǞǦƳ 

 

*10 ȦɒȶȥɋɄȡɁȭ  

ȦɒȶȥɋɄȡȭȷǶȦɒ epi; ♥Ǯ̂қǞǦǯǋǍ װ ǯȶȥɋɄȡȭȷ genetics; ̟

ἶ șǫǱǋǧ epigenetics ǮƲDNA ѦǲȏǪǭ ȅȒ ₡ǵ ̟ ǯǶ ǱȑƲ



DNA ȋɐȷɆɱȽɱɏȭ ǵ ♥ʹ ǲȏȑѰⱣǜȓȒ ̟ἧ ǵẀӓǵ˿ ȆƳȦɒȶ

ȥɋɄȡɁȭ epigenetic; ȦɒȶȥɋɄȡȭȷ Ǳ ǶƲǚǵȏǍǱȦɒȶȥɋɄȡȭȷẀ

ӓșѫ Ǟǭ ҧș♬Ȓ ǵǚǯƳ 

 

*11 VUVCD-NN  

HiSOR Ǯ ǜȓǦЛ˘ ȷɘȭɆɩǯȽɱɏȭר ǵȠɝɌ ѦǒȐ¿-ɖɨɁȭȷ ǯ

À-ȷɆɧɱɇ Ǔ◐ ǜȓȒ̬ ș˔ ǠȒ Ƴ 

 

*12 DNAǵ Ш ӓƲר Ѱӓ 

DNA ǲ ǔ ȅȓǦ ḸșШǞǯȒ ș ШǯǋǋȅǠƳ Ш ӓǶר Шș ǲ Ǎȏ

ǍǲǠȒǚǯǮƲ Ш ѰӓǶ ǲ Шș ȖǱǋȏǍǲǠȒǚǯș ǋȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ǀ ̏ǲ ǠȒᵂǋֻȖǢϼǁ 
Кὦǲǫǋǭ  

ᶮ Ẏἶ ˲ⅎῬẎἶ ᾑϽ ἶ ȹɱȽɶ Ҟ   Ẏ 

Tel 082-424-



ѩ  

ǀ ͬ ǁ 

 

FAX - -  

ⅎῬẎἶ ҵɵ ҵὙⅎḸȮɩɶɕ  

 

̝ 12 3 5 ɵ ˬ ǵǛ К 
 

 

 

 

 ₳ ₴ 12 13 5 5 0 

ḹ ȫɡɱɏȷɵȢɌɗɶȵɥɱȹɱȽɶ ɨȦȼɱȱɶɈɶ501 

ⅎῬẎἶ ˬȨɓȡȷ ֿȹɱȽɶ  TEL: 03-5440-9065  

їₐ  ⅎῬẎἶ ᾑϽ ἶ ȹɱȽɶ Ҟ   Ẏ 

ⅎῬẎἶ ᾑϽ ἶ ȹɱȽɶ р  ᾭ Ͻʝ 

ἧ ἶ  ʣₐ ᴣ  Ⱪ 

 

 

 

 

 

 

 

 

  

 

Ɵ Ǜїₐ 
 

Ɵ Ǜ ₐ 
 

                       ׀ 

                       ׀ 

 Ǜ ׀                  ׀  

ֵ                       

Ħ ǲּזȓЊȑȅǠǓƲʣ ǲǛ Њ ǔƲ12 12 ȅǮǲǛ ǖǧǜ

ǋƳ 

 ͬ ȇד   

 

ɟȿɩӓǲȏȒɐȷɆɱȽɱɏȭ Ẁӓǵѧ  

ĚDNA ωʹⱥ ǵ ǯȦɒȶȥɋɄȡɁȭҍ ǵ ᾽ǲ ♅Ě 
 

ｷｬﾝﾊﾟｽ・ｲﾉﾍﾞｰｼｮﾝｾﾝﾀｰ 5 階 


