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1. ȤȒȮȢ  

1.1 ǙƐţ«Ũƀ  (MSC) 

Ōŗ�ȸ��ȓȴŘyȟȡțȝ7©ȈūǉȑȘǾR�V¹¶ǽĵŌȟśĚ�Ȟ\ÇǶ=�M�ȟŨƀ

£�ɰ�ȢŻƅŨƀɱȣŌŗȢãȷȵȘȎȟȤǽƆ=ȣŌŗȣ¨ȸ¬ȍȴ��ªǈȡūǳȞȂțȘȟ^ô

ȢǽƆƹȈ�ķô�ȢǉȏȑȘǺ=ÿM�ǻȟȃȄ=ǓȸƛȜȮȡȆȓƊȃč�ȞȯȂțȘǾȗȣ¶ǽĴÊ

�.Ȣ P.I. ȟȑȝƶ�ȑǽ�ķ�rȣȡȇ 1 ©ȈǉȊǽ2 ©ŅȢȤ 2 _ȣ�ķȈǽ3 ©ŅȢȤ�ķ

ȢGȅȝ�Ø PD ȈɧɡɥɬəɮȟȡȴªǈȡȠȈǒȡȳǽ·ǿȢŌŗ�ȈƳȰȇȢȡțȝȃțȘǾ 

��ȣ �.ķȈ iPS ŨƀȞɗɮɟɩƴȸWƴȐȵȘȣȈ�­ȎȣǩȞǽ�ǎǷȡœȤȀ«Ũƀȸ

ÌȄŌŗȤƓțȝȬȘȃȈǽiPS ŨƀȤğƓȳɦɗȣȱȄȞ�șȁȟ¿ȃǽƋǿƬȩȝȃȴȄȚȢǙƐţ«

Ũƀɰmesenchymal stem cells, MSCsɱȟȃȄ�À«ŨƀȡȴȯȣȈ�rȓȴȎȟȸŊțȘǾ�ȤǽœȈĵƟ

ȑȝȃȴŞoȞȣǽ[«Ũƀȣį¼ȸȫȟȮȘƕȢȡȴǾ 

 ES Ũƀ  iPS Ũƀ  MSC 

 

=MƁ  

�ƁÀ 

ɰ5ɭ�ɭ�ſƐ2ȝɱ 

�ƁÀ 

ɰ5ɭ�ɭ�ſƐ2ȝɱ 

wúłȢȤ�ſƐȣŨƀ

ɰ�ɭ5ŽƐŨƀȨȣ=Mȯǽ

�ǏxcȐȵȝȃȴɱ 

ÒŭU¾  Ȃȳ ȡȑ ȡȑ 

'ĵłjǫ  Ȃȳ ȡȑ ȡȑ 

ȈȹMɨɉɃ  ĉȮȝ�ȃ Ȃȳ ĉȮȝ�ȃ 

 

iPS ŨƀȸǺ�£ȣ«ŨƀǻȟƕĴȓȵȥǽMSC ȤǺ�īȣ«ŨƀǻȟȃȅȴǾiPS ŨƀȤǽÇĭŃƄ

ŨƀȡȠȢ�ýÀȣǍ��ȸ�1ȓȴȎȟȞ±CłȢù=MİÆȢȑȘŨƀȞȂȴǾ�ŽƐǽ5ſƐǽ

�ſƐ2ȝȣŨƀȢ=MȞȉȴ�ƁÀȟeȥȵȴ=MƁȈǸFłȞȂȴȈǽ=MY{ÀȰȈȹMȣS

ǞÀȈȂȳǽiPS Ũƀȣ�ĹMȤȀȈȹMɨɉɃȣ�ģȟù=MŨƀȣÚǝȁȢȇȇțȝȃȴǾ�íǽMSC 

ȣö�ȣǸFȤ�2ÀȢȂȴǾǴǵǽƂżŪųǽŚźŪųȡȠȢ MSC Ȥ�rȑǽ[ŪųȇȲ MSC ȸ

Ñ<ɭ=ǡȓȴșȌȞ^«ŨƀȸBĹȓȴȎȟȈȞȉȴǾ?øM;ĵȈĪȃȘȮǽȈȹMȣɨɉɃȤĉȮȝ

�ȃǾȑȇȑǽðȢ�ſƐţȢ=MȈǆȹș«ŨƀȞȂȴȘȮǽwúłȢȤǴƌǽƺǴǽƂżǽŚźȡȠ

ȣ�ſƐţȣŨƀȢ=M.ȈǛ�ȐȵȴǾȑȇȑǽ�ýÀǍ��ȣ�1Ȣ��ȑȡȃ�2ȡËęȞ 

MSC ȣ=MƁȸÓ�ȓȴȎȟȈȞȉȵȥǽiPS ŨƀȢ�ȷȴNĹ«ŨƀɌɮɉȟȡȴYƁÀȈȂȴǾ 

Ǭ8ňȸȆ

ǭȃȑȫȓǾ 
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1.2 vǰƸyȸBĹȓȴ  MSC ȣ=MCº  

MSC ȣ=Mȸ�2ȢCºȓȴíęȢȜȃȝȤǽ2006©ȣ Engler Ȳȣxc1ȢǒƚȡɛɬɔȈȂȴǾµ

ȲȤ^ȒûêȞȂȴȈǽļȡȴŎȐȸȯȜǶ=�ɣɔɨɃɉƕǦ�Ȟ MSC ȣ=M×KȸƟÿȑȘǾȗȣŬ

ĀǽĂȲȇȡƕǦ�ȞȤŒūŨƀɰ�ŽƐɱȢǽŎȃƕǦ�ȞȤǴƌŨƀɰ�ſƐɱȢǽ�ǙȣŎȐȸȯȜ

ƕǦȞȤŚŨƀɰ�ſƐɱȢ=Mí`ÀȈ+ȋȎȟȸŁƛȑȘɰ�pɱǾȜȫȳǽŨƀȣ�ǏĶ|ȸǃȳȎȭ

ȎȟȞ MSC ȣ=MCºȈYƁȞȂȴȎȟȸŐȑȝȆȳǽįȢſƐȈļȡȴŒūŨƀȨȣ=MȈ+ȃȘȎ

ȟȤěŅȢ&ȓȴǾ�ǏĶ|ȰƸyȸǃȳƾȹȞŨƀčƁȸCºȓȴȟȃȄËęȤǽǍ��å�Ȣ�ȉȋ

��ȓȴ¸ýęȱȳȯ�2ȞǽM��ǗȣŌŗŹȈ¹ÄȟȓȴǥķĮ�łȡȺɞɫɮɏȞȂȴǾ 

 

 

 

 

 

 

 

ǼCell, 126 (4), 645–647 (2006) ȢÞƼȐȵȘpȸǽƣYȣȯȟƻƼ 

úŕȞȤǽÈǿȣöǀȣÇĀȣ�ȇȲǽ�Ȣ MSC ȟǚǄȓȴȯȣȸǠȮȝũ�ȓȴǾȃȔȵȯǺŨƀ

ȣ�)ȇȲȣȺɞɫɮɏǻȸBĹȑȘǶ=�£�ɰɢɨɣɮȾɬɈɖȺɨɬɄɱȣŌŗȞȂȴǾ 

 

2. \ÇǶ=�$ǯɣȼɃɫɚɍɬvǰńȸĹȃȴ  MSC ȣ=MCº2 

2.1 ɣȼɃɫɚɍɬvǰń�ȢȆȌȴƂż«Ũƀ  (ADSC) ȣŨƀz³Ç  

ƢŘ 2 ©ŅȢŌŗ�Ȣ1țȝȉȘ�ķȈǽɣȼɃɫɚɍɬvǰńȸĹȃȝ MSC ȣ�ȜȞȂȴƂż«

Ũƀ (ADSC) ȣ:Ǡz³Çü�ȸƛȜȌȝȋȵȘǾɣȼɃɫɚɍɬȸĹȃȴ:Ǡz³ÇȤŨƀȣ�Ď-

vǰęȣ�ȜȞȂȳǽķ��ȞŨƀčƁȸǶȮȴ§�Ëđȣ�ȜȞȂȴǾřŹȤśĚ��ô�ȢɣȼɃ

ɫɚɍɬȸĹȃȴŻƅţŨƀȣ:Ǡz³ÇȢǚȓȴŌŗȢãȷțȝȃȘȘȮ3ǽ^vǰęȸ MSC Ȣǋ

ĹȓȴȟǽȠȣȱȄȡȎȟȈƷȎȴȣȇƈdȈȂțȘǾ 

ɣȼɃɫɚɍɬvǰńȤɢɨȾɏɪɬɄɨɅɮɩɰPEGɱȡȠȣɍɬɚɃƵbŉÏCƁȣǶȃ\ÇǶ=�

ȸ$ǯȑȘɁɧɉȰɢɨɉɏɪɬwûƕǦ�Ȣǽǣ�űǽUVĬ�ǽɣȼɃɫɅɬɍɃɔɞɨɬɔęȡȠȸĹȃ

ȝɣȼɃɫɥɮɔɩȿɮɎɮȣŨƀǥÝŉǪuȸ�ƗȑȘȯȣȞȂȴǾŨƀȫȘȤŨƀŶȣÝŉ³İȸ�

Äȣ³Ȣ�³YƁȡčƁÀvǰńȞǽ�ȅȥǽ�pȣȱȄȡŨƀÝŉÀǪuȈ6³ȣɣȼɃɫɚɍɬ�

ȢŨƀĨ­ȸȰȰǶȮȢƢ�ȑȝäŔȓȴȟǽŨƀzȣ³ÇȈŏƨȞȉȴǾX4łȡËęȞȂȴî¯v

ǰęȰɘɬɂɬɄɕɫɐɞȞȯŨƀzȤ³ÇYƁȞȂȴȈǽɣȼɃɫɚɍɬvǰęȣįǖȤǽ�Ȑȋȝt�

ȡ�ȉȐȸȯȜŨƀzȸ�­Ȣ�ǔȢ�ƗȞȉǽ�ǑŦĶ|ȣ´ǧȸö�ǛȢÏȅȲȵȴĩȢȂȴ4Ǿ 

 

 

 

 

 

 

細胞接着領域

細胞非接着領域

細胞塊

細胞

マイクロパタン培養皿

�����

(PEG ���	
)
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2.2 Ũƀz³ÇȢȱȴ  ADSC ȣǴƌ=MƩ�ôǙȣŋŲM  

ADSC ȣ:Ǡz³Çü�ȸƛȜȌȘ�ķȈǽ:Ǡz³Ç¶ȢǴƌ=MƩ�ȸƓțȘȟȎȶǽ��ƈ

dġȃĴƱȸƛ<ȑȘǾ�pȤǽQ�vǰȟɣȼɃɫɚɍɬ�ȞŨƀzvǰȑȘ ADSC ȸǴƌŨƀȢ=

MƩ�ȑȘ¶ǽ=MȑȘǴƌŨƀȈ<ȓɀɩɇȽɤȸȺɨɆɨɬɪɐɕ S ȞāƋȑȘŬĀȞȂȴǾQ�v

ǰșȟŤ 2 ǅǙȪȠȣƩ�øǙȈ½ƚȞȂȴȈɰ�p MonolayerɱǽɣȼɃɫɚɍɬ�ȞŨƀzȸ³ÇȐ

ȕȘ ADSC ȤðȢ 4 ñŅȞ�ǔȣɀɩɇȽɤȸæ<ȑȝȃȴȎȟȈȷȇȴɰ�p AggregateɱǾRunX2 

ȡȠȣǴƌǚǄǍ��ȣŁĴǔȯ}�ȑȝȃȘȎȟȇȲǽŨƀzȢȡȴȎȟȞ ADSC ȣǴƌ=MȈǍ�

�ɪɟɩȞ�¨Ȣ"ǆȐȵȴȟȃȄǽ��ƈdġȃĴƱȸȬȜȌȘǾ 

 

 

 

 

 

 

 

2.3 ŨƀzȣƑŖɪɟɩȈ  MSC ȣ=Mǈfȸ¤Zȓȴ  

2.2 ȣĴƱȸȐȲȢŸ�ȓȴȘȮǽ:Ǡzȣ=MƩ�DȣǍ��ŁĴǔȸǽŨƀȣƑŖɪɟɩȸ�M

ȐȕȝƬăȑȘǾȗȣŬĀǽŨƀƑŖǔɰ3D Accumulation LevelɱȈ�ȉȋȡȴȟǴƌ=MǚǄǍ��Ȟ

Ȃȴ RunX2 ȟ ALP ȣŁĴǔȈ}�ȑɰ�p AɭBɱǽƂż=MǚǄǍ��ȞȂȴ PPARγǹ ȟ C/EBPα 

ȣŁĴǔȈ�MȡȑǽȫȘȤģ�ȓȴȎȟȈȷȇțȘɰ�p CɭDɱǾȜȫȳǽADSC ŨƀzȣƑŖǔȸC

ºȓȴȎȟȞǽƩ�DȇȲǴƌŨƀ=MȢ÷BȡǍ��ŁĴİÆȸ�ȳ<ȓȎȟȈȞȉȘǾúŬĀȤǽǶ

=�ƸyûêȸĹȃȝ MSC ȣǴƌŨƀ=MCºȸǊÇȑȘ��Ȟǽ«Ũƀ=MȢȆȌȴƸyȣǒƚ

Àȸ7ƨƯȐȕȴÇĀȞȂțȘǾ 
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3. ɋɃɪɔɮɤȟǐŦ /ɢɨɣɮɅɬɞɪɐɃɉȣǥǌÐłȡ¾ŜȸBĹȓȴ  MSC ȣ=MƤë 5 

3.1 «ŨƀȣhƵŝĵ  

«Ũƀȸ7ķNŀȰľÁɦɓɩȟȑȝ�Ĺȓȴy\ǽŨƀȈù=MİÆȸŮÕȑȝȃȴȇǽȂȴȃȤ

ŅłȣŨƀȢ=MȈǆȹȞȃȴȇȸŢ­ƊȋŝĵɭÎáȓȴ½ƚȈȂȴǾȽȾɉɍɬɝɫɐɔǽ0ĽāƋȰ

RT-PCRȣȱȄȡËęȞȤǽɣɮɀ=�ɭǍ��ȣāƋȰÑ<ȸƚȓȴȘȮǽ÷Jȡɣɮɀ=�Ȉ�rȑ

ȡȃy\ȤŨƀȸǋ>ȢƦ�ȓȴȎȟȈȞȉȡȃǾGȅȝǽāƋȰÑ<ȣǟȢŨƀȸâ*ȐȕȝȑȫȄȘ

ȮǽƦ�ȸƓțȘŨƀƆ�ȸBĹȓȴȎȟȈnǢȟȃȄjǫȈȂȴǾ«Ũƀȣ=M/ù=MİÆȸ�)ȇȲ

ǥ�ƙłȢƤëȓȴȎȟȈȞȉȴ=ÿęȣǘŁȤǽǶŢ­ȡhƵŝĵȸƓȄ�Ȟ�ȉȡÄŷȈȂȴǾ 

 

3.2 ɋɃɪɔɮɤ  

 

 

 

 

 

Ōŗ�ƢŘ 3 ©ŅȢ�Ø PD ȈªǈȢȯɧɡɥɬəɮȢGȷțȘǾ�ǙłȢȯŌŗŹȟȑȝȯŦõȲ

ȑȃŦǰȸȯțȘ�Ȟǽµȟ�ŰȢŌŗȸǆȮȴȄȚȢǽŨƀ=ĘĠȸBĹȓȴǥ�ƙłŨƀƤëęȣY

ƁÀȸưƭȓȴȱȄȢȡțȘǾ 

ŨƀȰŪųȡȠȢ�rȑȝȃȴɍɬɚɃƵȣů�ȸɞɫɒȿɮɤ (Proteome) ȟeȦǽįȢŨƀȇȲ=

ĘȐȵȴɍɬɚɃƵȣů�ȣȎȟȸɋɃɪɔɮɤ (Secretome) ȟeȧǾ�ȅȥǽŨƀȸ}Đɭ��ȐȕȴĮƵ

ȟȑȝŊȲȵȝȃȴÇǖm�Ȥǽ�ȢǙƵţȣŨƀȇȲ=ĘȐȵȴɍɬɚɃƵÇ=ȞȂȴǾȫȘǽƃĿŨƀ

ȇȲį�ȣɍɬɚɃƵȈ=ĘȐȵǽƒĠ�Ȣ��ǔĴȵȴȱȄȢȡȴǾ(®ƤëȣǟȢĹȃȲȵȴƃĿɣ

ɮɀȤǽȎȣƃĿȇȲȣ=ĘɍɬɚɃƵȸć<ȑȝȃȴǾȜȫȳǽɋɃɪɔɮɤȤŨƀȣčƁCºȢġȋǚȷ

ȴĠÀm�ȞȂȴȟ^ôȢǽŨƀƆƹȣ%ÀȸƕĴȓȴǒƚȡÂxĥȟȑȝÙȅȴȎȟȈȞȉȴǾ 

Ũƀ�Ȣæ<ȐȵȴɋɃɪɔɮɤȸŢ­ƊȋŠQȢ=ÿɭƤëȓȴȎȟȈȞȉȵȥǽķȉȘİÆȣȫȫȞ

į�Ũƀȣ^�ǽȐȲȢļȡȴĶ|�ȢȆȇȵȘ^ŔŨƀǙȣİÆƯAȈǽŨƀȸō~ɰāƋɭq�Mɭ

ȓȳħȑȡȠȸɱȓȴȎȟȡȋYƁȟȡȴǾ�ȑǽ[ŨƀȢq÷ȣQ�ɍɬɚɃƵɣɮɀȈ½Ȕ�rȓȴ#ƥ

ȤȡȃǾȗȣy\ǽ¸ýȣ�ƉłȡȺɞɫɮɏȤǽɋɃɪɔɮɤ5ȣƘèȣɍɬɚɃƵȸ=ÿȑǽȗȣŪÇ

ȸòȲȇȢȓȴȟȃȄȯȣȞȂțȘǾɍɬɚɃƵȣ=ÿÍƔȤñǿǆďȑȝȃȴȯȣȣǽ	Ď-ǣēĜKȰ

Ƶǔ=ÿƖŴȸǲ�ȑȝ[Ũƀq÷ȣ=ĘɍɬɚɃƵȣ^�ǽȐȲȢƘèŔȣ=ĘɍɬɚɃƵǙȣǔł

ǚ!ÀȢǚȓȴŊƛȸɅɑɅɑȟƑŖȑǽŨƀÂxȟȣņǚ!ȸƛ<ȓȟȃȄ�ĈȤǽÃ,��Ȣ��ȡ

IFȟôǙȈ½ƚȢȡȴǾɋɃɪɔɮɤȈȯȜÂxȸ�­ȢƿǂȢÑ<ɭĝĹȓȴȘȮȢȤǽ¸ýȣȺɞɫ

ɮɏȟȤ2ȋļȡȴƜĩȇȲȣŁÃȈ½ƚȞȂȴȟÈǿȤŸȅȘǾ 

 

3.3 ǐŦ /PEGɢɨɀɏȿɬɢɨȼȿɬɅɬɞɪɐɃɉȸBĹȓȴɋɃɪɔɮɤ=ÿȣßą  

ŨƀȈ=ĘȓȴɋɃɪɔɮɤȣÂxȸ�ƉłȡčkȞŋôǙȣȄȚȢÑ<ȑǽŨƀȸǥ�ƙłȢŠ 

ȢƯAȓȴ=ÿɇɉɒɤȣċşȢVȳŪȬ�ȮȘǾȎȣy\ǽɋɃɪɔɮɤȣÂxȸȠȣȱȄȢLÔłȢƫ

ȬVȴȇȈǕȟȡȴǾÈǿȈBĹȑȘȣȤǽǺǐŦ/\ÇǶ=�ȣɢɨȼȿɬɅɬɞɪɐɃɉȢȱȴǥįļł

ȡ=�ƨƯǻȞȂȴǾȼȿɬÀ\ÇǶ=�ȞȂȴɢɨȾɏɪɬɄɨɅɮɩɰPEGɱȣɝɫɐɃ3ǒ\�ȸǐŦ
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Ȣ�ĹȐȕȴȟǽǐŦȸ:ǠɭėĒȐȕȴȎȟȡȋǽǐŦ/ɢɨɣɮɅɬɞɪɐɃɉȸ³ÇȓȴȎȟȈȞȉȴǾȗ

ȣǟǽ�p A ȢŐȓȱȄȢǽǐŦĝÀȸƆrȢɉȼɐɏȓȴȎȟȯYƁȟȡȴ6Ǿ�ȣǣƍȸȯȜǐŦȟ 

PEG ɝɫɐɃ3ǒ\�ȸǌÐȑǽĔĦĠ�Ȟ�ĩłȡǤǣņ
�Ĺȸ�ȑȝɢɨȼȿɬɅɬɞɪɐɃɉ

ɰPICɱȸ³ÇȐȕȴǾPIC ȸ³ÇȓȴȟǐŦȣƠ�ĝÀȈ OFF ȢȡȴȈǽɝɫɐɃ3ǒ\�ȟU�ȣǣ

ƍȸȯȜȼȿɬÀǶ=�ȸGȅȴȟǽǐŦȈ PIC ȇȲǇǡȓȴȘȮȢ7ȦǐŦĝÀȸ ON ȢȓȴȎȟȈ

Ȟȉȴɰ�p BɱǾɧɡɥɬəɮȟȡțȘ�Ø PD ȣɢɉɕɃȤǽ�ķô�ȇȲúTĵȸBĹȓȴǐŦĝÀ

CºȣŌŗȸ�ǘȑǽȫȘśĚ��ô�ȢœȤµȟ3^ŌŗȸƓțȝȃȘȘȮǽPIC ȢǚȓȴO=ȡŊ

ƛȈȂțȘǾ 

 

 

 

 

 

 

ÈǿȈŸąȑȘŨƀƤëȣTĵȤȟȝȯɇɬɞɩȞȂȴǾ�ǁȑȘ PIC ȣţȞǐŦĝÀȸ ON Ȣȓ

ȴȘȮȣȼȿɬÀǶ=�ȣ�ȷȳȢɋɃɪɔɮɤȸĹȃȵȥǽ^ČȢǐŦĝÀȈ�Ǐ ON ȢȡȴȣȞȤ

ȡȃȇȟŸȅȘǾȐȲȢǽļȡȴŔǮȣǐŦȟ\ÇǶ=�ȇȲȡȴ PIC ȤǽɋɃɪɔɮɤȢ�ȓȴƞgÀȣ

+`ȯļȡȴȤȔȞȂȴǾȜȫȳǽļȡȴŔǮȣǐŦ/\ÇǶ=�ȇȲȡȴ PIC Ȣ�ȑȝ[ŨƀȣɋɃɪɔ

ɮɤȸU¾ȐȕȴȎȟȞǽ[Ũƀq÷ȣǺǐŦĝÀl»ǔȣɜȻɬɁɮɞɨɬɔǻȈĳ¹ȞȉȴȟŸȅȘɰ�

p)ǾǐŦȟ\ÇǶ=�ȸŪȬ\ȷȕȝ�ȳ<ȑȘČǿȡ PIC ȣǥǌÐłȡǐŦĝÀl»ǔȸǽĕĹč

kȞȂȴb/=/kȞĤ�¶ǽǠŤȓȴȎȟȞŨƀq÷ȣÖťÂxȸĳ¹ȓȴǽȟȃȄÉĻȞȂȴǾQ�

ɣɮɀȸÜŧȑȝǌÐłȢŬ\ȓȴ=�ȸBĹȓȴ¸ýęȟȤǽ�ȉȋļȡȴȺɞɫɮɏȞȂȴǾ 

 

 

 

 

 

 

 

 

3.4 ǐŦ /PEG PICsȟ��ǔƟÿȸBĹȓȴǙƐţ«Ũƀȣù=M /=MƤë  

ZpȢŐȓȺɖȿɬÀȣǐŦȟɀɏȿɬÀȣǶ=�ȸǋ>ȡĨ­Ȟ

ĢȖǽPIC ȸƬƗȑȘǾơ 6 Ŕȣ PIC Ĺȃȝ 3.3 ȞƪòȑȘĤ�T

ĵȸǽȫȔČǿȡɍɬɚɃƵĦĠȢ�ȑȝǋĹȑȘȟȎȶǽǶȃŢ­Ȟɍ

ɬɚɃĦĠȣ@AȈȞȉȴȎȟȈȷȇțȘ7ǾȗȎȞǽADSC ȸQ�vǰ

ȞǴƌŨƀȆȱȦƂżŨƀȢ21ñǙȇȌȝ=MƩ�ȑȘ¶ȢvǰĠ

ȸÛVȑȘǾȎȣvǰĠȸ PIC ɧȼɝɧɨȢȱțȝ=ÿȑȘŬĀȈĎɠ

ɮɈ¤ȢȂȴĆɄɧɜȢȡȴǾ[ PIC Ȥǽù=MŨƀǽǴƌƩ�Ũƀǽ

ƂżƩ�ŨƀȢ�ȑȝıįȣǐŦĝÀl»ǔȸŐȑǽ[ŨƀȢq÷
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ȣl»ǔɚɍɮɬȸŐȓŬĀȟȡțȘǾ��ǔƟÿȣ�ȜȞȂȴű³@A=ÿȸǋĹȑǽ6 Ď-ȇȲȡȴ

^ɚɍɮɬɓɮɍȣ¥ļȸƜƝłȢȷȇȳóȋȓȴȘȮǽ	Ď-ȣ@AɉɅȺɞɫɐɔȢ�àȑȘǾ�pZ

ȢȂȴ@AɉɅȺɞɫɐɔȇȲȯȷȇȴȱȄȢǽADSC ȣù=MǽǴƌ=MǽƂż=MİÆȸǽvǰĠȸĹ

ȃȝƯAȞȉȴȎȟȈȷȇțȘǾú=ÿęȤŨƀȸō~ɭāƋȕȔȢǽĕĹčkȞȂȴ=/kȸĹȃȝ=

ÿȑȘŨƀȸǽȗȣȫȫĎȣAȣ�ǳȢĹȃȴȎȟȈȞȉȴȟȃȄĩȢ�ȉȡįǖȈȂȴǾ 

 

 

 

 

 

 

 

 

 

4. ȆȷȳȢɯƮƽ  

úTŕȞũ�ȑȘŌŗȤǽMSC ȸ�)ȇȲCºɭƤëȓȴȟȃȄɅɬɋɞɔȣȯȟƓȷȵȘȯȣȞǽƲǒ

ȡ«Ũƀȸ�2ȢǽȫȘĪǱȡȋBĹȓȴȘȮȢŁąȐȵȘȯȣȞȓǾŌŗ�EƢôȣɥɬəɮȟŘȚ�

ȍȘ��¿ȃ1ȵȣġȃɒɮɣȞǽ2.2 Ȟũ�ȑȘǴƌ=M"ǆĴƱȣŁƛȤƎĖ÷�ȐȹɰĴɭŒ�

¢ŇǶĄçiɱȈǽƂż=MȣƬăȤs�ŵ¦ȐȹɰĴɭþ�ǜìǪuɱȈǽ2.3 Ȟũ�ȑȘŨƀƑŖǔ

Ȣ�ȄǍ��ŁĴǔ�MȣŁƛȤXïő�aɰĴɭþ�ǜìǪuɱȈƓțȝȋȵȫȑȘǾȫȘǽ3 ȣɋɃɪ

ɔɮɤȸBĹȓȴ=MİÆȣƯAȢǚȓȴŌŗȤǽ9ĺ¡�R�ɰĴɭĸůŌŌŗiɱȟȣ3^ŌŗȣÇ

ĀȞȓǾZȣ8ňȤǽƎĖȐȹȇȲPĈôȢǨȃȘɥɐɋɮɈɀɮ

ɕȞǽ²ôǽƆƹȣÖ�ƁFȢƏžȑȝȃȘœȸ�ȉȋHȫȑȝȋȵ

ȫȑȘǾŌŗ�ȣŘȚ�ȍȟȃȄǢȑȃĶ|ȣ�ǽœȟ3ȢÇǖȑǽ

šȳ±ȋŌŗȸǆȮȝȋȵȘµȲȢǽġȋÅƮƇȑȫȓǾ 

ĴrǆȮȝȃȴ]úŌɋɀɬɕɇɮɊɬȣŌŗȤǽ
lũ�ȑȘ

ŌŗÇĀȇȲĞķȑȝȃȫȓǾǀȃ�ýǽúƧȞ7Ȧũ�ȐȕȝǨ

ȌȴȱȄǽɥɬəɮȟ
ȫȞ��ȢǺŌŗǻȸĊȑȯȄȟ¿ȃȫȓǾ 

 
                                                
°ĹéĲ  

1 A. J. Engler, S. Sen, H. L. Sweeney, D. E. Discher, Cell 126, 677–689 (2006). 
2 Y. Furuhata, T.Yoshitomi, Y. Kikuchi, M.Sakao, K. Yoshimoto, ACS Appl. Mat. Interfaces, 9 (11), 9339-9347 

(2017). 
3. (a) K. Yoshimoto, M. Ichino, Y. Nagasaki, Y., Lab Chip, 9, 1286-1289 (2009). (b) R. Kojima, K. Yoshimoto, H. 

Miyoshi, Y. Nagasaki, Lab Chip, 9, 1991-1993 (2009). 
4. Y. Furuhata, Y. Kikuchi, S. Tomita, K. Yoshimoto, Genes Cells, 21 (12), 1380-1386 (2016). 
5. S. Tomita, M., Sakao, R. Kurita, O. Niwa, K. Yoshimoto, Chem. Sci., 6(10), 5831-5836 (2015). 
6. (a) S. Ganguli, K. Yoshimoto, S. Tomita, H. Sakuma, T. Matsuoka, K. Shiraki, Y. Nagasaki, J. Am. Chem. Soc., 

131, 6549 (2009). (b)S. Tomita, L. Ito, H. Yamaguchi, G. Konishi, Y. Nagasaki, K. Shiraki, Soft Matter, 6, 5320 
(2010). (c) S. Tomita, K. Shiraki, J. Polym. Sci. Part A: Polym. Chem., 49, 3835 (2011). (d) T. Kurinomaru, S. 
Tomita, Y. Hagihara, K. Shiraki, Langmuir, 30, 3826 (2014). 

7 (a) S. Tomita, K. Yoshimoto, Chem. Commun., 49, 10430-10432 (2013). (b) S. Tomita, T. Soejima, K. Shiraki, K. 
Yoshimoto, Analyst, 139(23), 6100-6103 (2014). (c) S. Tomita, S. Yokoyama, R. Kurita, O. Niwa, K. Yoshimoto, 
Anal. Sci., 32(2), 237 (2016). 


