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ƨ ǓǉȒҲ Ҳ ǮǶƲʠ ǯǞǭ ȐȓȒ iPS Ħ ǶƲ

ǵᶦἧș˲ ǲ ӓǠȒǚǯǲȏǪǭǵȆ♬ȐȓȒǓƲȬɚȵɞȵר Ħ

ǶƲǤǵ iPS ș̸ȑїǠǵǲⱳ ǱɨɕɫȮɧɝɱȮᶦἧ Ħ ș̓

ǪǭƲП ǞǭǋȒǚǯș Ƴ 
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ǒǯǱǪǦǵǮƲȬɚȵɞȵǵП ǓƲ˹♥ɐɆǱǰ Ҳ ǵП ӣ ǵ
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̯Ƶ ǉǒǴ ᴣƲ ἶ Ẏἶ Ẏἶǵ̯ ǵȮɩɶɕƲɍɭȢẎ

ἶǵɆɞɵɍɱɓɨɶȸ ǵȮɩɶɕǓВֿǮƲӭ Ҳ Ȭɚȵɞȵǵ П ǲ

ǑǋǭƲ Ҳ ᴬˎ Ǯ ǜȓǦɨɕɫȮɧɝɱȮᶦἧ (Oct4, Sox2, Nanog, 

Klf4) ǵəɠɫȮ Ħ ǯ ǏȐȓȒᶦἧ(Pou3, SoxB1, Msxlx, Klf1/2/4)ǓƲ

П Ħ șדȇ ѝ Ǔ ȚǱ ḢǮ ǞǭǋȒ˗ș ȐǒǲǞȅǞǦƳ

ȅǦƲȬɚȵɞȵǵ Pou3ǓɜȤȷК᷀רǵ Oct4ǯֿ ǵ șȉǫǚǯǓƲɜȤ

ȷḧ ǿǵᾚЊǮ ȐǒǲǱȑȅǞǦƳ 

П Ǔ ὑǜȓǭǋȒ Ҳ ǵʴǮƲ П Ǔ ǋȢɠɨȋȺɔɧɓȡ

ɁȵɣǱǰǵП ǮǶƲɨɕɫȮɧɝɱȮᶦἧǵ ǲȏȒʠ ǵ Ƕ Ȗȓ
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ǀ ǁ 

ӭ Ҳ ǲιǠȒȬɚȵɞȵǶƲ Ҳ ǲιǠȒɐɆȋɜȤȷǱǰǵ Ǔ

ǉȒ Ҳ ǯ Ǳ Ҳ ǯǞǭ ȐȓǭǋȅǠƳ19ʫ ǒȐȬɚȵɞȵǵ

▌ǱП Ƕ ȐȓǭǔȅǞǦǓƲП ǵ ɠɅɩǯǞǭ ș ȈǦǵǶ

ǫǋ ǵǚǯǮǠƳȬɚȵɞȵǶɐɆǯ ̧ǞǦ șǠȒƼ ֥Ҳ ƽǲιǞ

ȅǠǓƲ Ҳ ǵП Ǔ ₡ǲ ὑǜȓǭǋȒǵǲᾍǞƲȬɚȵɞȵǶ ᾛ

ǜǱ ǒṞ̏Ћ̱șП ǠȒǚǯǓ֯ ǮǠƳǞǒǞǱǓȐƲǤǵП ╛ǓƲɕ

ɧɈɨȠǵȏǍǲ₡ǲ ǜȓǦЋ ℅ר ǲȏȒȉǵǱǵǒƲȉǞǖǶ Ҳ

ǵȏǍǲѝӓǮǔȒ ȽȢɕǓ ὑǜȓǦ℅ Ǔ ʦǠȒȉǵǱǵǒƲ

ǤǞǭƲɨɕɫȮɧɝɱȮᶦἧǓ ʦǞǭǋȒǵǒǱǰǵ ǲǫǋǭǶƲ Ȑǒǲ

ǱǪǭǋȅǢȚǮǞǦƳ 

 

ǀ ǵКὦǁ 

˹ᶥƲ Ƶǵ ȮɩɶɕǶƲЋ ℅ר ǵ șǠȒǦȈƲȬɚȵɞȵǵ

П ǵǜȅǝȅǱ ǮƲǰǵ Ǔ ǲ ѝ ș ǪǭǋȒǵǒƲ

BrdU Ħ ǱȐǺǲ EdU Ħ ǲȏȑ ȐǒǲǞȅǞǦƳǤǵ Ʋў ♥

ǵ ǮǶƲ ʣ ǵ ̊ẆǮ Ǳ ѝ Ƕ όǜȓȅǢȚǮǞǦƳЋ ℅ר

ǓП ǲ ʦǠȒҲ ǮǶƲЋ Ǯ Ǳ ѝ Ǔ₡ǲ όǜȓȅǠƳǤǵǦ

ȈƲǚǵ ǒȐƲȬɚȵɞȵǵП Ƕ₡᷀רǵЋ ℅ר ǲ͒ἭǠȒ֯ Ƕ̭ר

ǋǯ ǏȐȓȅǠƳў ♥ 48 ȅǮǲ ω ̬̂ ǵ ζ ǮƲ ѝ Ǔ



їǜȓỒȈƲ72 ȅǮǲǤǵ ǶǜȐǲ ǲǱȑȅǞǦƳǚȓȐǵ ǒȐƲ

ωș֞ǘǭǒȐ Ǧǲ ǟȒ ǓП ǲ ǮǉȒǯ ǏȐȅǠƳП ǲї

ǠȒ Ǔẉ Ǳ ȽȢɕǲѝӓǮǔȒǒ ȒǦȈƲǤǵȏǍǱר șȉǫẉ ר

℅ ǵї ǲⱳ ǱɨɕɫȮɧɝɱȮᶦἧǵ ǵ ș ǞȅǞǦƳ Ҳ

Ǯר Ǔ ǲ ȀȐȓǭǋȒɨɕɫȮɧɝɱȮᶦἧǵəɠɫȮșȬɚȵɞȵǵ

ESTɧȢɔɧɨɶ Ħ ǱȐǺǲȰɌɞ ѦǒȐ ǞƲȬɚȵɞȵǵȰɌɞʴǲ

Ἥ᷀ǠȒ ȉ ̧ǞǦ ̟ἧșǤȓǥȓֿὑǞȅǞǦƳֿὑǞǦəɠɫȮǓƲȬɚȵ

ɞȵǵП Ǯ ǞǭǋȒǵǒǰǍǒƲȢɱȵȿɣȤɍȢɔɨȾȢȺɶȵɥɱ

Ħ ǲȏȑ șǞǦ Ʋ Ṕ Ǔ ȚǱ ḢǮǤȓȐǵᶦἧǵ

Ǔ їǜȓȅǞǦƳǤȓȐǵᶦἧǵǍǨƲᴬˎ ǵɨɕɫȮɧɝɱȮǲⱳ ʥ֯

Ǳ Oct4 ǵəɠɫȮǯ ǏȐȓȒȬɚȵɞȵǵᶦἧƲPf-Pou3 șɜȤȷ ES

ǿᾚЊǞ in vitro șǞǦǯǚȔƲPf-Pou3ǓɜȤȷǵК᷀ר Oct4ǯֿ

ǵ ș ǠȒǚǯǓ ȐǒǲǱȑȅǞǦƳǚȓȐǵ ǶƲȬɚȵɞȵǵП Ǯ

ǶɨɕɫȮɧɝɱȮǲȏȒẉ ℅ר ǵ ǯǤǵПѝӓǓ ǟȒǚǯș Ǟ

ǭǋȅǠƳ 
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˲›ẉ ℅ר ǵ ǮƲɜȤȷȋɐɆǮƲȂǯȚǰǵѝӓǞǦ ș ѝӓǱ

ǿǯᾚǘȒȏǍǲǱȑƲǤǵȏǍǱẉ ר ș̸ȑїǠ ̟ἧɕɫȮɧɞǵ

Ǳ Ǔ ȚǮǋȅǠƳǤǵʝ ǮƲ̸ȑїǜȓǦẉ ℅ר ș̓ǪǭƲὕ ǲ

П ӣ Ǯ ǋȐȓǦ͈ǶǛǖόǒǮǠƳ ᷀ǵП ӣ ǶƲ ǵḧ ȋɨɕɫȮ

ɧɝɱȮ ̸ƲѝӓѰⱣș̱ẆǮ Ǎⱳ ǓǉȒǚǯǒȐ ǯ͙ Ǔר ǋȉǵ

ǲǱǪǭǋȅǠƳ 

Ƶǵ ǶƲɐɆǲ ̧ǞǦ șǠȒȬɚȵɞȵǓƲǤǵҍω ꜘ ǵ

ʝ ǯǞǭɨɕɫȮɧɝɱȮș ǞǦẉ ℅ר ǵ ♬șѫ ǞǭǋȒǚǯș

ᴰǞǭǋȅǠƳȬɚȵɞȵǯ Ҳ ǵɨɕɫȮɧɝɱȮ ǵВ Ǔר ǒǺʣǓ

ǪǦǦȈƲȬɚȵɞȵǵП ș ȀȒǚǯǮƲП ἶǵ ȋП ӣ ǲ Ǡ

ȒǚǯǓʝ῁ ♅ǜȓȅǠƳ 

 

ǀ֓ ǁ 

ᶫ ȬɚȵɞȵǵП ș ǞǦᶫș ǞȅǠƳA ǶȬɚȵɞȵǵ ₡Ή̱ƳB

Ƕў ♥ƳCǶў ♥ ƳωǓ ǟỒȈȅǠƳDǶў ♥ ǮƲωǓ ǟƲ

ӽǵ ǲᾛǜǱП Ǔ◐ ǜȓǭǋȒǵǓ ǏȅǠƳEǶў ♥ ǮƲП Ǔ

ל ǲṔ ǞǭǋȅǠƳFǶў ♥ ǮƲП Ǔך ӽ ǯ ᾪ ѝǲ

◐șẀǏǭǋȅǠƳGǶў ♥ ǮƲךȋ Ǔў Ѽǯֿ ǵẎǔǜǲП Ǟǭ

ǋȒǵǓѝǒȑȅǠƳП ǜȓǦ ѝǶƲϷǵ̱ǵ ǯ ȀǭƲ ǓǍǠǖ ǲ

ǏȅǠƳ їЖ ԍ ǵᶫ ȏȑ



 
ᶫ ȬɚȵɞȵǵɨɕɫȮɧɝɱȮᶦἧșɜȤȷǵ ǓȚר  (P19 )ǿᾚЊ

ǞǦᶫș ǞȅǠƳA-D ǶᾚЊǜȓǦ ̟ἧǓ ǞǭǋȒ șƲ ǵ ϽƲ

E-D Ƕ ș ǵ ϽǮ֯ ӓǞǭǋȅǠƳA ǯ E Ƕ ǵɗȭȽɶșᾚЊǞǦ

ȉǵƳBǯ FǶɜȤȷǵК᷀ר Oct4șᾚЊǞǦȉǵƳCǯ GǶȬɚȵɞȵǵ Oct4

əɠɫȮ Pf-Pou3șᾚЊǞǦȉǵƳGǯ HǶ NanogəɠɫȮ Pf-MsxlxșᾚЊǞ

ǦȉǵƳǋǡȓǵȬɚȵɞȵ ̟ἧȉɜȤȷǵ ǮɜȤȷǵ ̟ἧǯֿǟȏǍǲ

ǞǭǋȅǠƳ 

 

 

 

Ħ iPS  

iPS ǯǶƲinduced Pluripotent Stem Cells ǵ ǮƲῇʴ ȐǲȏǪǭ

ǜȓǦ˲›רẉ ℅ר ǵǚǯǮǠƳ̱ ǲ ǵᶦἧșᾚЊǞḧ ǠȒǚǯ

ǮƲǜȅǝȅǱ ǲѝӓǠȒ Ҙǯ ǲṔ ǮǔȒ Ҙșȉǫ Ʋ˲›רẉ

℅ר ǓǫǖȑǧǢȅǠƳ 

 

Ħ Ȭɚȵɞȵ 

ȬɚȵɞȵǶƲЋǭ Ǯ ǓǱǋҲ Ҳ ǮǉȑƲӭ Ҳ ǲѝ

ǜȓȅǠƳӭ Ҳ ǶƲɐɆǱǰǵ Ҳ ȋȤɉǱǰǵ Ҳ ǯВǲƲֿ

ǟѝ Ʋ ֥Ҳ ǲѝ ǜȓȅǠǓƲȬɚȵɞȵǶǤǵʴǮȉП Ǔ ₡ǲ

ǋǮǠƳ ֥Ҳ ♥֥Ҳ ǯȉǋǍ ǯǶƲ‼ֳ Ҳ ǵǍǨƲ ǲǑǋǭƲ

ԍ֥Ǔᾓ ȋǤǵק ǲǱȒҲ ǵ ǮǠƳҲ Ǔ ǉȒǍǨƲӭ

Ҳ Ʋ Ҳ Ʋ Ҳ ǵ ǵȆǓǚǵѝ ǲדȅȓȅǠƳǚȓǯᾍ

ǲƲ ȑǵȂǯȚǰǵ‼ֳ Ҳ ǶƲԍ֥Ǔᾓ ֥ȅǦǶǤǵק ǲǱȒҲ

ǮƲ ֥Ҳ Ѽ֥Ҳ ǯȉǋǍ ǯᴀǷȓȅǠƳ 



 

Ħ ɨɕɫȮɧɝɱȮᶦἧ 

ѝӓǞǦ șƲѧ ǵ Ʋǫȅȑ ѝӓǱ ǿǯᾚǖᶦἧǵǚǯǮǠƳῇʴ

ȐǓ iPS ǵ ǲ ǞǦ Oct4, Sox2, Klf4, c-Mycǵ ǫǵ Шᶦἧ ῇ

ʴᶦἧ Ǔ ǮǠƳ׀ ƵǶƲɨɕɫȮɧɝɱȮǵ Ồǲ Ǳ Oct4ǲ șǑǋ

ǭ ș ǋȅǞǦƳ 

 

Ħ əɠɫȮ 

В ϼǲ ǠȒ ǵר̧ ǋṊḨ ѦǵǚǯǮǠƳ 

 

Ħ П  

Ҳ ǵП ǲǑǋǭƲѧ Ǯ ȐȓȒ ѝӓǱ ǵ ֻ̱Ǯẉѝӓ șȉǨƲ

ȐȆȋ ǯǞǭ όǜȓȅǠƳ 

 

Ħ Ћ ℅ר  

Ћǭǵ ȽȢɕǲѝӓ֯ Ǳ℅ ǵǚǯǮǠƳ 

 

Ħ Ʋ BrdUƲEdU 

ǤȓǥȓɔɫɠɅȨȫȵȤɨȶɱƲȦȿɉɩɅȨȫȵȤɨȶɱǵ ǮƲDNAǵ

ѝȿɝȶɱǵ ̧ ǮǉȑƲǰǨȐǵ ȉ Ṕ ǲ̢Ǎ DNAֻ ǲȏǪǭṔ

ǞǭǋȒ ǲ֝ȑ ȅȓȅǠƳ ̱ș ǋǭƲ֝ȑ ȅȓǦ BrdUȋ EdUș

їǠȒǚǯǮƲы ǲṔ ǞǭǋǦ șѨѩǮǔȅǠƳ 

 

Ħ ESTɧȢɔɧɨɶ 

ESTǶ expression sequence tag ǵ ǮƲֺ ȷɄɶȶȋ Ǯ ǞǭǋȒ

Ƚɱɏȭ ǵ mRNA Ѧǲ ǠȒ cDNA Ѧș ѝ ǲ ὑǞǦȉǵǮǠƳǤȓ

Ȑș ȈǦȉǵǓ ESTɧȢɔɧɨɶǮǠƳ 

 
 

Ħ ȢɱȵȿɣȤɍȢɔɨȾȢȺɶȵɥɱ  

ȋ ǲǑǋǭƲ ǵ DNA ȋ mRNA ǵѝ⁹ȋ șǤȓȐǵԍ̬ Ǯ

їǠȒ ǮƲ ₡Ƕ ȋ ϽǮ֯ ӓǞȅǠƳ 
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ֵ                        

E-mail                          

 

 

Ħ ZOOM Ǯ֓қ₁ ǵ ǶƲ˗Ѽǲ ♅ɟɶɩșǑ ȑǞȅǠǵǮƲⱳǡ E-mail ǵ

șǑ ǋǞȅǠƳ 

Ħ ǲּזȓЊȑȅǠǓƲ֝ ǋǦǧǘȒḹֻǲǶƲʣ ǲǛ Њ ǔƲ2 10

16 00ѝȅǮǲǛ ǖǧǜǋƳ 

 


