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� g�Pn �	 ǣļq 
��� ǣ  əŨq �&896*�·pȯβ\�e×±©ØG�Ó®�qΐ

Ʉ?�41*(91&6�!869(896*�4+��9(1*.(��(.)7@rGˑ˄qϊĀˌΘ� ��� qНϖͫɋɻ

οS�t�ͺOem]kcq � ǣǵq 
��� ǣq·ÚÂÔˑˎōƯΣ�šΣ]kO�H

�&896* pȯβ\�e $ ̷żȗq°Ú«ЖżȗěmİǜƀЗm ����qНϖ�a�ƀq}

lGˑ˄̥qΐɄmrʹQoOZq˪ͯΐɄTGŊƯΣl�˄ˎƯΣl�oVGˑˎō

ƯΣxmǂOeʾrGƤĉpZq˶ȆTˑ˄Ưpƾ]kƝUoͮȷ�àQeS�˾]k

O�Hcq͌ɕprG̪ ͎ɰS� ��� �Š�į_ȓͭG��� TПiqƓƎS�ɻȍ\�G

��´Øm£±£ØG�°´ØmÈØTŬ^ϘlN�Zm�İɩ_�ȓͭЖ�ÖÇ±

�Ò¾�ÚonЗonTƝUVΜˈ]eZmrOP|l�oOH�

� cqǵGϊĀƫȹċ�
��� ǣ�GË·�ÖÚ³ÔȖĈЖ
��� ǣЗG�� Ж
��� ǣЗG�!

p��īˑō˨Ж
��� ǣЗG»±ϊĀƫͺΌ̬ëЖ�		� ǣЗG.�! ̪͎���		� ǣ�mʄI

mɈeoˑŵ̇Ưmc��pϦ_�ȓͭTˑ|�kO�HZP]eˑŵˌΘ�̇Ưȓͭ

q̒ƑlȨQ�ZmqϖͳȀTŊƯ̥pROk�ΈΓ\�Gǰ΅İϗṪƯ˺̑Πqƽ

ɭŌİp�˫Ƒ_��Ppo�Gɡ¹��¯�·Ö¤ÚύÿqʎĈmoheˑ˄ǔƯ˺

̑ÿTΉˑ]eqrG
��� ǣlNheHɍɦq¹��¯�·Ö¤ÚS�Ɉ]O¹��¯

�·Ö¤ÚqȍɪTʄImΉˑ]ƨ�eɓl�NheH�

� ÛɉG�
 á̦qǡϤXǣЀq�ÊÓ�Ɲ̰Ͽ�ÓØ±Øq³·¯��´£��¿T

Ơʂmo�³·¯�·Ö¤Ú˺̑Tłξ\�eH�m�m?ŊƯ@rİƫp˶˲]GZ

�qƙŊЖŞǽGŪȍЗ�˺̑_�ƯŹlN�HİƫÕÂÔlqΔΐrǟΓlN�e�G

ǰĳ̅�?³·?rG˅ĵpȇΓ]kOoSheHmOPq�Gc�c�rGŐǂĈ̯

ɖq˄ȀpƎjV°¹�¥qϩ˛�ΧQ�yVGɣɆͽqÅ±É�®ÀȣŮm]k³

·¯�·Ö¤ÚT˫Ƒ]ee�lN�H]S]ˑŵˌΘ�ŊƯq˲G_o�gİƫÕÂ

Ôlˎͺ]�Pm_�mGcqʂ͏ƑlN�ˑĈ͓GÈ±�Ø²Ó�Gǃ͎ĈGɰon

rĉ��G«Øº�ΤGɰϑG͐ΤİƫonqͲŪĈ�Ǳȍ]GɃ 32 S�ɃŎ 32 q³

·ɻοĈlN�HcPOPȇųl³·¹��¯�·Ö¤ÚTʠ˲\�eH̅qƿϢm_

�¹��§Ø¡ÚİϗpROk�ϭǣpϤę\�� �.47*3746 ƂϮÿΔl �	
	��Ò¥

 Ú�G�	
� ǣЖ�Ø�ÚØЗĉ��³·¹��§Ø¡ÚϦπq˪ͯT͂�ȘOkƛS
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heH|eGǶɦS�ͬ��kOeÛİƫͺɩpłQkÛ̪͎ŔĄN�Or̪͎ĩq³

·ɻοĈ�˺̑ƾΘm_�£Ø�Ô§Ô¡ÚÂ�Í˺̑ÿЖá΄óA̕ǎɁȪAɎ̍˔Ɲ

ƯЗon�ɡύÿŸGŊƯÿŸTäǻmo�̭̿]kO�HøqƯÿpROk�Ɍɡˑ

˄ǔƯÿJ³·¹��¯�·Ö¤Ú˺̑ύÿKGǽ˓˄ˎƯÿJɚʂİƫA¹���Õ�

±Ö´�¥İ̇ÿKGϷʒŊƯÿJˑ˄ǔƯ˺̑ÿKon�N�HZ��qƯÿfXl

oVɡύÿŸrGİɩŊƯÿGŊƯǔƯÿGБİƫƯÿGōƯ̥ƯÿonƛǏp�e�

t�T��ɚ]kO�HOP|l�oVG¹��¯�·Ö¤Úq˺̑İϗrƯÿ�˺̑

ÿ�ΧQkǥThkO�HcZlGŊƯÿqɡύÿpROk�ÿŸq}o�`ǥVøq

Ưÿ�˺̑ÿonm�ñʢ�ς�kOUeOm͆QkO�Hcqe�qģÿɴĩºØ¾

Õ®±�ċȍ]e�ɘ̬ÃÚ¤ 5�� ȯβУύÿÄÚÉÃÚ¤ http://bio.chemistry.or.jp/ 
join.html Ŝˁ�HÿŸq˯ɼpΜˈlU�ύÿm]k˪ǋlU�Zm�̀Ǿ]kR�|

_H��]VRЄO]|_H�

� �
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òώƝƯƝƯϪǔƯ˺̑̇GJST ERATO 

̆ūÛȍ 
�������

� ͅŊG˥ ˦GíȽp�hkƟ��eóĈʂ͏qī ÙˑīǫprƛVqɣɆTČ˓\�G

ō˨qςʈ�ȺQGȿŵGʚ˨ŝu QOL (quality of life) qŮÝpΜˈ]kUeH|eG

θǣG¹��ͽʱ•ɇG²Ò®�°Ó¹ÓÚ£¥¯É (DDS)Gīˑō˨onqĠ̔ō

˨�Ȯς_�e�p¹��Ç¯Ó�ÔqƭƆrǼϾßŤʃmohkO�HˑĈ£¥¯É

rGͽʱGŞǽGΎ̛GȍϡGīˑc]kʚ˨onqБǧo͏ŀ�ɚ]kO�Hθǣq

Ç¯Ó�Ô¡��Ø¥�³·¾�¿Ó�Ú£ÐØȓͭqςǋp��GˑĈʂ͏�īˌ]

Q�¹��ɣɆ£¥¯ÉqϤ˪TŤ͏po�iiN�HˑĈqĝ�eʂ͏r¹��Ç¯

Ó�ÔqͽmϤ˪pϺɈ��e�_mɝǴ\�kO�H 
� ȎIrG«Øº�ΤGɰϑGƛ̤G͐Τonq¹��̩ɣ��mpGˑĈБİƫR�

uˑĈİƫ£¥¯Éqʂ͏˪ˌq÷̭}�Ǝ˱m_�¹���Ø¥º��Ú²³·ǹ

̢ƫЖ¹��³·±ÒØ¥ÆÚ«ÚЗqĿͱm¹��Gō˨ǽ˓�ς�kO�H|eG

c��³·ǹ̢ƫ�Å±É�®Àˮpϱ

̏]e³·ɻοĸǸ\�eʂ͏˛Ϲ��

ÔÇ¯Ó�Ô�ɻ̝_�ɉʟΐ�˼̒]G

¹��ͽʱGT�ʚ˨G×�ØGАī

ˑō˨onxqƎ˽˺̑S�ƴ˓ŊpŮ

Xe˺̑�Ȯς]kO�HМЗÛɒǣS�

JST ERATO pȬșϻUGМЗ³·�Ô

¯�±´�¥ǔƯGНЗÀÖ¯�ÓÆ©

ÚÉǔƯGОЗ��©©ÚÉǔƯqОi

qÀÖ¤��±�ǋϤ]kO�HZZl

rGÀÖ¯�ÓÆ©ÚÉǔƯpiOk̫

ö]eOH 
 
��;G4&E=/J@pl�

� Ɲ͒͠q̪͎͓lr͓«Øº�ΤqŖ��ľŪrϖϘÂÚ¥ļ 70ЕGzêЅqṷ̃

̿q̪͎l�G30-80Е�͓«Øº�ΤTŖ�kO�H|eGōͧŷ«Ú�®±q̧ 50%
T͓«Øº�ΤlN�mO��kO�H͓«Øº�ΤrG£�³ÔĀφG�¶Ô�Úˑ

˒G˄ΤδκG̪͎ϥ�ÈÎ´�Ú£ÐØonБʄqˑŵʂ͏�ƴˌ\akO�İƫ³

·Ç£ØlN�G¹��³·¯�·Ö¤Ú�³·¹��Ç¯Ó�Ô˺̑pROkG¹�

 
ƀМ¹��³·±ÒØ¥ÆÚ«ÚqϤ˪ 



 4 

�ʂ͏̩ƫm]kɸ�kВŀˮo̩ɣlN�H͓«Øº�ΤrˑĈ͓qîİƫ͓äpϏ

ŮGϱ̏ĸǸ\�kʂ͏�˪Ȳ_��PpςŊ]kUeqlGÛ͘p͐Τǃ͎ĈÂ£�

ÔlN�ÓÆ©ÚÉpīɻȍ_�Zmlʂ͏ĐTͬ��kO�H]S]G͓«Øº�

ΤrGcq˪ˌG¾�ÚÔ°�Ø�GŔϳG̣ͱTžϴoZmS�GcqɻοGʂ͏ͺ

ɩmĶ˓r[Vϩ��kO�H 
� ȎIrG͓«Øº�Τ�̭}ζ�fÓÆ©ÚÉGO���ÀÖ¯�ÓÆ©ÚÉ�͔Ɔ

pɻ̝_�͓«Øº�Τ£ÌÃÖ´Ø�ȓͭ�Ϥ˪]kO�Hɻ̝\��ÀÖ¯�ÓÆ

©ÚÉrGʂ͏Ȁ³·�ÌÓ�m]kq DDS Ķ˓�ȖĈ˒ˑGĢˤǽ̚ĸǸqe�q

ÀÒ®±ÄÚÉm]kG\�p͓«Øº�Τ¹��®À̩ɣm]k¹��ͽʱ•ɇ

ǽ˓onpϺɈ��e�_mɝǴ\��HûÞGņˊˮoÀÖ¯�ÓÆ©ÚÉɻ̝ʟq

Ϥ˪mcqǽ˓pϦ_�ȎIqŠ�̭}�̫ö_�HНЗ 
 
 
 
 
 
 

 

��� ¿ w�f?.F!��«1H:(ºT�z��

� Û͘ˮo͓«Øº�ΤqɻοGʂ͏ͺɩ˺̑lrG̪͎̥lqƝϘ˪ˌG˛ϹʡȀĽ

p��ŤʴŊm�ÒẸ́ͱ�ͬOG͓«Øº�Τ�ÓÆ©ÚÉpīɻȍ]kʂ͏ͺɩ�

ͬPɉʟTm��kO�HcqϮG̤ϟq˛ϹʡȀĽr͓«Øº�ΤqŤʴŊĽm]k

ǥV˓O��kO�HÓÆ©ÚÉxqīɻȍprG͓«Øº�Τ�ŤʴŊ]e˛ϹʡȀ

Ľ�λɩonlϫś_�ǼͳTN�TGņˊonŹЂ�ƛOHȎIrGÄ¥ÄÓÒÚ¨

ϐ̩p��̤ϟĂϡŞǽTŤ͏oɈ͵ϐ̩ǽ̚Ɖ˛ϹʡȀĽЖ²°£ÔÇÔ±ÃØ«�

Ú¥, C12MPЗ�Ϥ˪]eHνǟr�ÈÖÚ¥qİͺϐ̩m]k˷��kO�Ä¥ÄÓ

ÒÚ¨rG�Ô�Ú¥-М-ÓØϑƭƆÞGÇÔ±ÃØ«�Ú¥�ÀÒ�ÇÚm]kłQ

�mcqПĄqϸϋĞɠ̔S�̤ϟùłϖŪŞǽTςͬ]k�ÈÖÚ¥TŪȍ]Q�H

Z�|lpGȎIrZqŪȍȑʟ�˓OkGPEG-�ÈÖÚ¥¿Ö®�ĦϖŪĈ 3aЗ��

ÈÖÚ¥Á�ÚÆÓÃÀ²³·�Ôonq̤ϟ¸�¿Ó®²Ç¯Ó�Ô 3bЗ�Ϥ˪]

kUeH 
� C12MP rG͓«Øº�ΤqŤʴŊĽm]k˓O�ZmTŤ͏o˛ϹʡȀĽlN�H

ǝͦʓʴʨäGC12MP rˍˆÈ§Ô�Ǳȍ_�TG�Ô�Ú¥-М-ÓØϑR�u̙͊Ä

¥ÄÓÒÚ¨ƭƆÞϐ̩ϖŪ�ͬPmGC12-MP q̤ϟqПĄqϸϋĞɠ̔S�̤ϟù

       � � ƀН¯ÚÒÚÊ�²oÀÖ¯�ÓÆ©ÚÉqɻ̝ 

!"#$%&'()*&+$,%,-./&%$0.(1%*&�

2%3345.%%$(.$
.%'(,-*&/&1$6*.78�

9%&%:'/33;40.(+./,,/-3%$0.(1%(3*0(8(,%�
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łĂϡŞǽTςͬ]Gc�pāhkcqʓȀTƕł]k˛ϹʡȀĽm]kqȀΤTƟ

��Gɠ̔pˢʓƎ�ɚ_��ÈÖÚ¥TŪȍ\�eHÈ§ÔqǱȍmǒƗq˅Ȁ�Ķ

˓]kG«Øº�Τq˂ƙȀυ̋pRX�óǔİƫ£ÌÃÖØʂ͏T˪ˌ]Q�Zm�

ɏ�Sp]eH4aЗʄpGZq C12MP mÓØ͐ΤmS�o�ʫŪÈ§Ô�Ǳȍ\aGZ

q̥lĠqϐ̩ϖŪŞǽ�ͬPm C12MP TˢʓŊ�ÈÖÚ¥mo�̥ƚpŠ�ϫS�G

ÓØ͐ΤTîİƫ͓�Ǳȍ]Â£�ÔЖ100-200nmЗ�Ǳȍ_�Zm�ʹOf]eHɈ

͵oÂ£�ÔΎͱȑʟlN�H 
� Zqȑʟ�˓OkGC12MP �͓«Øº�ΤqŤʴŊĽm]k˓OGC12MP mÓØ͐

ΤqʫŪÈ§Ô̥qÈ§ÔÚÂ£�Ôΰ̊�Ķ˓]e͓«Øº�ΤīɻȍÓÆ©ÚÉ

qɈ͵Ύͱʟ�Ϥ˪]eH4bЗčQsGC12MP -ÓØ͐Τ(DPPC)ʫŪÈ§ÔrG¹�¯

Ó�Ö²À£Ø(BR)�ŤʴŊ]eHZqʴʨpƾ]kGϐ̩ϖŪ�2ɓϥͬhemZ�G

̧ 150nm qÖ²À£ØīɻȍÓÆ©ÚÉTΎͱ]QeHZqīɻȍÖ²À£ØrGÀ

Ö±ØÆØÀʡȀ�ɚ]kR�GɈ͵o͓«Øº�Τīɻȍʟm]kɚņlN�ZmT

ɏ�SpoheH 
 

��� �¢ª«1H:(º^z�E=/J@+B<GH��

� ˑĈ̥lrGŪȍmŬɓpǃ͎Ĉ͓p͓«Øº�ΤṰ}ζ|��ZmlĮϱqȔĸ

m¾�ÚÔ°�Ø�ĸǸTͬ��kO�HˌƆq̪͎̥lrG͓xq«Øº�Τq̭}

ζ}prǖƥoİƫ³·Ç£Ø£¥¯ÉTƭƆ]kO�H]S]GςŊqĳɝpROk

rZq�Po£¥¯ÉrƭƆ]oSher`lN�HȎIrGÓÆ©ÚÉƭƆÞlʿ̪

͎͓«Øº�ΤŪȍ�ͬPZmlG͓«Øº�ΤqâƪȀq˅Ȁp��͔˪ˮpÓÆ

©ÚÉp͓«Øº�ΤTȧģ]Q�qlroOSm͆QeHíƴGʿ̪͎«Øº�Τ˪

ˌ̥lŪȍ\�eN�̌q͓«Øº�Τr˳ȭÓÆ©ÚÉpīɻȍ\�ʂ͏�˪ˌ]

� �  
 
 
 
 
 
 
 
 
 
� � � � ƀО�ÈÖÚ¥ÀÒ�ÇÚqŞǽmÀÖ¯�ÓÆ©ÚÉΎͱʟ 

�������������
�



��!�%�

��	��

BR-���$��("�

 ~ 150nm 

C12�!&(��

���%�(��$'�� �#� (� �%�%�!&(��
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Q�Zm�ʹOf]eHÓÆ©ÚÉrGʓpŤʴŊ]pVO͓«Øº�Τq˪ˌmŬɓ

pcqîİƫ͓äpŠ�ζ~ZmlĮϱ�Ȕĸ]Gȗ�ˡ}m�Ó ÇÚŊ�ŃX�£

ÌÃÖØʂ͏�ɚ_�ZmT�SheH2З 
� ÓÆ©ÚÉƭƆÞG�É�͍͛˕ɦqʿ̪͎«Øº�ΤŪȍ̥lМż͓Ννq±�

ÖÚÉ b5Жb5З�Ūȍ\aemZ�G͓Ýp b5 TǇƆ]eHZq b5 �ˢʓȀ«�m

]kÓÆ©ÚÉͯǍpϐ̩�Ȱ˾Gϱ̏]kʂ͏ŊÓÆ©ÚÉ�ɻ̝]QeH5З̌Iq

ϐ̩�ÓÆ©ÚÉͯϹpēЈ_�ZmlƛʍϬqϐ̩Şǽ�ͬP�PoÇ��ÖÓ�

�«Úqɻ̝TɝǴ\��H|eGóǔ�È·ϑp��ͩġɾΓ\�e¹�¯Ó�Ö²

À£Øqīɻȍp�ȍŁ]ЖƝɽĠˑЖǐǎƝЗmqĦŬ˺̑ЗG6З͓«Øº�ΤqɈ

͵ʂ͏ͺɩȑʟm]kqĶ˓�Ť͏lN�ZmTɏ�SpoheH 
� \�pG̪͎ϥÌ¶ÔЖ̪ƬЗ�Ǳȍ_�Пż͓ΝνƉq�¶�£ØЖCxЗ43 ̭

ζ}ÓÆ©ÚÉqɻ̝pȍŁ]eHCx rϯȭ̪͎ϥl�Ì®À¤ÌØ�£ÐØ(GJ)�
Ǳȍ]kÌ¶Ô�Ǳȍ_�ZmlİƫϘ 1500 ûÞqˑĈİƫq˴ïδκ�ͬOG̪

͎ϥȅƐĀφ�ͬhkO�HčQsGǻ̙̪͎TŬÛŲɝlȦŇ]kO�qr GJ �ν

]kƴˌ\�kO�HȎIrGCx īɻȍÓÆ©ÚÉm Cx ˪ˌ̪͎mT˴ïċ˓_�Z

mlG̪͎mq Cx �ö]kGÓÆ©ÚÉĩqʓʴȀÃÀ²ͧĽT̪͎Τx˳ȭδκ

]Q�Zm�ʹOf]eH7ЗÓÆ©ÚÉ�˓Oe DDS pROkǶɦpoOɈ͵o̪͎

mq˴ïċ˓ɼǬlN�H 
� ʿ̪͎͓«Øº�ΤŪȍ>ÓÆ©ÚÉ£ÌÃÖØʟ�ɼIoɻοq͓«Øº�Τpψ

˓]GcqÛ͘ȀpiOkɶ;]kO�HɡȑʟrG̪͎¡�¦qÓÆ©ÚÉĩύl�

ͬPZmTŤ͏lN�G§Ø±ÒÔ²�Ç�ȴβ]eóǔ̪͎m]k�͖ųʪOH 

��� 9'CG$#F-���E=/J@^��

� ¹�ÎÖ��Ô¥˪ˌ̥rGǯŀoÀÖËÚ«ÚpȺϏ\�eÆÓÁ²ÓØϊĀƫ�

ƚɦϊĀƫm̀UȱQ�Zmp�hkƝϘp̭ȱQ«Øº�Τ�˪ˌ_�ZmTlU

�HƚɦϊĀƫm]k͓«Øº�ΤϊĀƫ�ǂģ_�mGƹå̪͎͓xǯ˪ˌ\�ḙ

ȱQ͓«Øº�ΤrG��Ô¥qį͛pāO��Ô¥�ØÂÖÚÀÝx̊ͬ_�H˲ˮ

q͓«Øº�ΤT˪ˌ\�eį͛��Ô¥(budded virus: BV)rG͓«Øº�Τ˺̑�

 
 
 
 
 
    ƀПÓÆ©ÚÉÚʿ̪͎«Øº�ΤŪȍ̥R�u Cx ÓÆ©ÚÉm̪͎ 
� � mq�Ì®À¤ÌØ�£ÐØǱȍm̪͎ĩ˄ΤδκqɿǬƀ 

a) b) 
Cx43���������

��� ����������(GJ) 

�������
����

	����
���������
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BV �Ȗřm]e͓«Øº�ΤȖĈ˒ˑon¹��¯�·Ö¤ÚlqĶ˓To\�kU

eH 
� ÛɉG�ØÂÖÚÀprG͓ ͪŪΊΦȀq«Øº�Τ gp64 TN�GBV T�Ø²¡�

±Ú£¥p��̪͎xŠ�ζ|��m�Ø²©ÚÉĩqą pH ˏƔÞlʡȀŊ]ͪŪʂ

͏�˪ˌ_�ZmT˷��kOeHZq gp64 �Ķ˓]kG̭ȱQ͓«Øº�Τ�Ȱ˾

]e BV mÓÆ©ÚÉ�ͪŪ\aÀÖ¯�ÓÆ©

ÚÉ�ċͱ_�Ɉ͵ɉʟTGūɤ�ЖÜϖƝЗp�

�Ϥ˪\�eH8ЗĠqʿ̪͎͓«Øº�Τ—ÓÆ©

ÚÉ£ÌÃÖØʟmχhkG˲ ˮ«Øº�Τûƚq

«Øº�Τ�Ħƭ_�ʫŪ̥lrN�TG̤ ϟùàG

ÓØϑŊonq̈́ǵēЈGʂ͏ÙϏŮȀ�đȢ]

eÀÖ¯�ÓÆ©ÚÉTǷ���qT˅ǺlN�H

ȎIrGZqȑʟp��Ġpιye�¶�£Ø̭}

ζ}ÓÆ©ÚÉqɻ̝m̪͎mq˅ˠˮ˴ïċ˓

�ʹOf]eH9aЗ|eGĤϡƉ 1 ż͓ΝνƉ N-�
²ÁÓØ̭}ζ}ÓÆ©ÚÉqɻ̝pĳ�kȍŁ

]G˩̪͎˅ˠˮo DDS ³·�ÌÓ�m]kʂ͏

]Q�Zm�ɏ�Sp]eH9bЗ̌Iq͓«Øº�

Τ�¯ÚÒÚÊ�²p̭ζ~ZmTŤ͏oǶɦp

ʿOʂ͏ȀÓÆ©ÚÉ DDS qϤ˪�ƀhkO�H 

�  
ÈÇ� ���

� ͓«Øº�Τq˪ˌGϱ̏ĸǸpϦ��£ÌÃÖØʂ͏rGÆ¥±�·Éɓúlq͓

«Øº�Τqʂ͏ͺɩpoVkro�oOȓͭ�ȰĎ_��qlN�H|eGÀÖ¯�

ÓÆ©ÚÉrGʂ͏Ȁ³·�ÌÓ�m]kq DDS Ķ˓�͓«Øº�Τ¹��®À̩

ɣm]k¹��ͽʱ•ɇǽ˓onTɝǴ\��H 
� ɘθG̪͎Tİʞ_�͐Τîİƫ͓ɻο�ɚ_�̪͎ƚÂ£�ÔTʠ˲\�kO�H

cqäl�Ø²©ÚÉ˕ɦq��©©ÚÉЖ̢Ǳ 50-150nmЗrGÊ®§Ø¤ÌÚ

RNA(mRNA)GÇ��Ö RNA �ƛVq«Øº�ΤTŠ�ζ|�kO�ZmTɏ�Sp

o�Gøq̪͎p RNA �τw£Ì±Ôm]kʂ͏_�ZmTʹOf\�GɈ͵o̪͎

ϥ�ÈÎ´�Ú£ÐØ£¥¯Ém]k˺̑Tςǋ]kO�H˅Ƴq̪͎˕ɦq̪͎͓«

Øº�Τ�ɰϑ�Ű~ˑĈ˕ɦqÀÖ¯�ÓÆ©ÚÉm�OQ�̪͎ƚÂ£�ÔrG˪

ˑ�ͅŊGĢˤoňIqˑŵˌΘpϖͳpϦ�hkO�ZmTɏ�Sp\�iiN�H

ÛɉG¹��ÇÚ�Úm]k˥ȄqɇGͽʱ�GɈ͵o DDS m]kqǽ˓˺̑�ς

���kO�HȎIrG͓«Øº�Τʂ͏Ȼƙp��óǔ��©©ÚÉqɻ̝�ʂ͏Ȁ

БİƫG³·�ÔGÓÆ©ÚÉ̘mqͲŪŊp��¸�¿Ó®²��©©ÚÉqϤ˪m

T�Ģˤ˨ʟxqǽ˓�ς�kO�H 

 
ƀР¹�ÎÖ��Ô¥ÚÓÆ

©ÚÉͪŪʟɺǾƀ 
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ȍ, PHARM TECH JAPAN, 28, 125-131 (2012) 
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F�¬|��©���A3.J,�F 
 

ɧòǔɷƝƯƝƯϪˑŵˎǔƯ˺̑̇�  
ˑ˄ÀÖ§¥ƿȼ� ̃ǈ˺̑ƶ� ŃɁ 

ȗ˔Ŷʜ 
�����

� ̗͇rˌƆGǄ]ƙ�heǹˑ˄piOk˺̑]kO�HtmirGˑİͺȀÀÒ¥

®��ˑ˒_�ǹˑ˄G�Ptmir 80CûÝqБʰˏƔlˑ͋_�ǹˑ˄q˺̑l

N�HZZlr|`Gc��qɺ˞piOk[̫ö]eNmGe|e|ɡ·ļŨlǰ˺

̑ƶqʬʓˎȂ\�S�qJƯˑÿŸS�qȚΚKqȯβTNheqlGc��šXk

̗͇o�p͆QeZm�Ê®§Ú¤m]kɘǵpιyeOH 
 
�U´x;D-23(!����v���

� ǹˑ˄TÀÒ¥®��ċ�? p�SprĒ^ϴVǿ���ɉ�ƛOS�]�oOTG

ƴrˏƔäqƛVq̌Ѕqǹˑ˄T�¶Ô�ÚΞͥ˄Τm]kÆÓ»²Ö�£�Ô�

Øϑ ЖPHAЗmOPÆÓ�¥¯Ô�Ĉĩpͤ̏_�HZq PHA rGǹˑ˄S�ȝįG

̣ͱGȍǱ_�mʕ˓qÀÒ¥®�mŬɼpČ˓_�ZmTlU�Hc]kGǶɦq

˹ʙ˕ɦÀÒ¥®�mʐ]kƅĔˮpJˏƔΎŶƉKlN�Hcqˎ˕rGǹˑ˄q

ƍЉřɆm]kG_o�gÀÒ¥®�qˑ˒řɆm]k¹��Ç¥�Ķ˓įɦ�mO

PʾG\�pGÀÒ¥®�m]kČ˓]eǵrGˏƔäqǹˑ˄p�hkʓmîϑŊ

ʽ̩|lİͺlU�ˑİͺȀ�ɚ_�ʾpN�HÛɉlGPHA ˑ˒͠qƛVrʽ̩Ƀ

ПqË·ÇÚq}S�o�ÄËÆÓÇÚGÆÓ»²Ö�£¿«ØϑЖPHBЗ�ˑŪȍ_

�TGPHB rƁVk͑OȀΤqe�ϥχQk�JZ�l«®ºÚ�ċ�|]�PKm

OP�Po΄pro�oOH˄Ȁ�Ȼź_�ɘ�Û͘ˮoɉʟm]kGøqʽ̩ϟϡq

Ë·ÇÚmqĦϖŪŊT˷��kO�H̗͇�rGZqĦϖŪ PHA qË·ÇṶ́ȍĸ

Ǹmˑ˒qņˊŊqe�pϊĀƫǔƯˮȑʟ�ЋČ]eǹˑ˄͋̌�ͬhkO�Hɘθ

qȍɪm]krGúͯˮo PHA ˑ˒͠ Ralstonia eutropha qúΒȻƙp�hkƝΖʙ

S�ɜ|]Oİˊqʽ̩ɃСqË·ÇÚTĦϖŪ]e PHA �ņˊˮpˑ˒_�ɯq͋

̌pȍŁ]GApplied and Environmental Microbiology pƐű]eМЗH|eGɡ͠qú

Β�̳́ˮpˎͺ_�e�q±ÒØ¥�ÓÀ±ÚÉͺɩ�Ê«ÅÖÚÉͺɩЖc�d�G

ɧòƝƯqϚɞ̐ĠˑGƝϧƝƯq̃Ǒ͞ÛόĠˑmĦŬ˺̑\akOefOkO�З

qȍɪpiOk�ˌƆȕ̎älN�НЗОЗGõǵGZ��qͺɩS�Ƿ��e˷ʹ�úΒ

ȻƙpʡS]kOVZmlGZ�|lp�ƕ]kǯŀpǹˑ˄͋̌�Ȝ]ς�eOm͆

QkO�H 
 
A18JF!Z���� 
	� ���

� ̗͇rGƯˑqZ�S�Ê«·ÚÔonq C1 ŊŪ˄qǹˑ˄úΒpiOk˺̑]k

UeHN�TeOZmpGɧǔƝp̊hkS��Ê«·ÚÔ�řɆp]e PHA ˑ˒m

OP˺̑Ђ�àQ��GC1ŊŪ˄úΒq˺̑�̱X��kO�HÊ«·ÚÔrGˌƆ
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råpƞˀ�¥S�ˑȍ\�kO�TGǀɦˮpr¹��Ç¥�Ê«Ø¸�²ÕÚ±G

|eîϑŊʽ̩S�˳ȭŪȍ_�ZmTɝǴ\�kO�ʄáúʳlN�H|eGǟʰ

lʨĈlN�ZmS�Š�ȒO�ƸɐlN�HZq�PoÊ«·ÚÔ�ŔÛʽ̩ʳm]

kˑ͋lU�ǹˑ˄�ÊÖ±ÖÚ¾mOPH̗͇�rGÊ«·ÚÔ�řɆp]kĦϖ

Ū PHA �ņˊ�Vˑ˒_�ǹˑ˄q͋̌�˲ˮm]e˺̑�ͬhkR�GZ�|lpG

á˛lr^�kÊ«·ÚÔ�ŔÛʽ̩ʳm]kʽ̩ɃСqË·ÇÚTĦϖŪ]e PHA
qˑŪȍpȍŁ]eH|eGZ�|lÊ«·ÚÔˑ͋ɓpr PHB ]SˑŪȍ]oOm

\�kOeÊÖ±ÖÚ¾TƍЉɥüp�hkrGʽ̩ɃРqË·ÇÚTĦϖŪ]e

PHA �Ūȍ_�Zm�ɏ�Sp]eHZ��qȍɪpiOkGˌƆGΐɄ�ċͱäl

N�ПЗH 
 
»j�x"J'"������
�

������	�	�������

� PHA ˑ˒͠rƴr͔ˀ˛pƛVƭƆ_�m΄]eTGZg�rǹˑ˄qoSq}o

�`GJˑ˄˛qƙ��͇KmOhk�υͼlroOf�PHǹˑ˄qoSprGˑ˄

TˑUkO�mrȆěįɦoO�PoБʰGąʰGБƓʺǧGБ pHGą pHGБƅmO

heɸϩˏƔlˑ͋įɦ�Ж~]�cq�Poɥü�ƣ~З�qTO�H̗͇�T˺̑

ƾΘm]kO� Thermococcus kodakarensis r 80CûÝqБʰˏƔ�ƣ~Χƣ˂͠q

tmilN�HΧƣ˂͠rςŊ̥̰ʁqɱqθĘpĄ̀_�ZmS�GΧƣ˂͠q˺̑

rˑ˄ςŊ�Δΐ_�Ýlϖͳo˷ʹ�àQP�H̗͇�rGɡ͠qɚ_�˅ˠoúΒ

̮Ϊ�Χƣ˂ȀqˉǷpϦπ_�ʂɻqͺɏ�˲ȣ]e˺̑�ͬhkO�H|eɡ͠rG

˻ДƭƆÞlr˻Ŋʓ̩�˪ˑ]oT�ƕʌ_�TGƝƙ͖ųʪOZmpG˻ДϸƭƆ

ÞpROkrGÀÖ±Ø�ɘ̬ϷƫšƸĈm]kʓ̩�˪ˑ]oT�ƕʌ_�Hʓ̩rG

�ÓÚØoʄáú�¶Ô�ÚlN�TGˌƆrŊ˹˃Ɇ�řɆm]kˑ˒\�kR�G

ɟĶ˓¹��Ç¥�ɚʂȀǩɵ˄�řɆm]eǹˑ˄p��˪ϐʓ̩ˑ˒TɝǴ\�

kO�H|eGΧБʰɥüÞlq˪ϐˑ˒rGǩ˂�Ķ˓Ť͏lN�e�ĭŗpǼͳo

�¶Ô�ÚTǄoOGϲ͠q�Ø«È¶Ú£ÐØTzm�noOmOheÊÓ®±TN

�H̗͇�rGɡ͠q˪ϐʓ̩ˑ˒Ķ˓�˲ȣ]kGʓ̩ˑ˒pϦ��úΒ̮Ϊ��

ØonqɟĶ˓ʳqúΒʂɻqͺɏ�˲ˮm]e˺̑�̣ŀˮpͬhkO�H 
 
A3.J,�

� ļŨqʬʓ\�S�qJƯˑÿŸS�qȚΚK�Ό�lG̗͇rʇ˳pЁ�]\�Ȉ

^|]eHc�rGǳƢqɄ̓�Ό�l�Ɍϼq˺̑ȉǧ�ʹk�GǳƢTƟɀqoS

S�ƯwZm�έ��hk̮Ў]GìȆpŞ_�̯ɪpƾ]k˵ȶpŮUŪPͷȃ�Ȣ

hkO�ZmGc]kGʥƚ̮Ўon�ν^kͶϗqǥO˺͇̑po�Pm_�ȇǿ�

ȢhkO�Zm�Ȉ^eS�l_HǳƢq�PpБOȇΓ�Ȣheɟɦq˺͇̑rGΌ

͇qoSp�eV\�O�h]��Zml]�PH̗͇rGƛVqƯˑ\�φmȭ_�

oSlGɌɡrZ�S��á˛�ÓÚ²_�̇Ư͇�ƛVȫį]kOVZmm˼Ē]k

O|_HǳƢr|eGɌɡpROk�ʥƚmŬ^�Pp˘ƢqŌĵToVGRïOq˺

̑�ǁϖ]ŪQ��PoˏƔpo�sGmOPZmp�ͼŝ]kO|]eHZq�Po
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ˏƔqƴˌrG�ÌÓ�ÀÒØ�͆QkOVoSlȈ^�ßư�ͺʧ_�e�p�ɸ�

kϖͳoZmmǿO|_H̗͇�|eGȀĵ�Ƃ̠�Ź�`G˺͔̑Ĉr�g��Gc

�d�qˑUɉ�Ò�¾¥«�ÔT̘]Vǁϖ\���Ppo�ɟɦ�ɜ�lO|_H

áqäqĐĕ�Š�ǚVˏƔTͣ]VƙŇ_�õZcGÛóÛóTøómʐ_�ql

roVG͔İqˑUɉp͔Ē�ȢgGcqÝl˺͇̑m]kĉ�_yUSG|erĉ�

]kOUeOS�͆QkOVZmTƝıoqS�]�|a�H 
 
[¨~��

1) Y. Kawashima, W. Cheng, J. Mifune, I. Orita, S. Nakamura, T. Fukui., Appl. Environ. 
Microbiol., 78, 493-502 (2012) 

2) R. Shimizu, K. Chou, I Orita, Y. Suzuki, S. Nakamura, T. Fukui., Submitted. 
3) T. Fukui, K. Chou, K. Harada, I Orita ,Y. Nakayama, T. Bamba, S. Nakamura, E. Fukusaki., 

Submitted. 
4) I. Orita, K. Nishikawa, S. Nakamura, T. Fukui., in preparation. 
 
 
ȗ˔ Ŷʜ ЖR�e O`}З 
ɧòǔɷƝƯ�   ƝƯϪˑŵˎǔƯ˺̑̇ˑ˄ÀÖ§¥ƿȼ ŃɁ 
Ǣȍ 13 ǣ 3 ə    ɧòεǔƝƯεƯύˏƔʳ̇Ư̇őɷ�  
Ǣȍ 15 ǣ 3 ə    òώƝƯεƯ˺̑̇ǽ˓ˑŵ̇ƯƿȼēƘ̋ēë�  
Ǣȍ 18 ǣ 11 ə  òώƝƯεƯ˺̑̇ǽ˓ˑŵ̇Ưƿȼ� ŕƘ̋ēë�

Ǣȍ 18 ǣ 12 ə  òώƝƯεƯ˺̑̇ǽ˓ˑŵ̇Ưƿȼ 
� � � � � � � � COE ˺̑Ÿ 
Ǣȍ 19 ǣ 4 ə    ɧòǔɷƝƯ� ƝƯϪˑŵˎǔƯ˺̑̇� ˑ˄ÀÖ§¥ƿȼ 
                 ˒ƯƲπȵ˺̑Ÿ 
Ǣȍ 20 ǣ 6 ə  ɧòǔɷƝƯ� ƝƯϪˑŵˎǔƯ˺̑̇� ˑ˄ÀÖ§¥ƿȼ 
                ˌ͉ 
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ɧòǔɷƝƯ ƝƯϪˎǔƯ˺̑̇ 
ɚʂÙБİƫ˄Τƿȼ 

͚ʸ˺̑ƶ ŃɁ ʸ˔Ⱦʁ 
�����

� ˑĈİƫrGóǔˮpɻ̝]eİƫlrķφ]ǷoO�Poĝ�eʂ͏��hkR�G

c��TˑĈĩlψıpʂ͏_�ZmlȎIqˑĈ̥r̲Ȣ\�kO�ZmrͼP|

l�N�|a�H̗͇rZ�|lGˑ˄�ˑĈqĝ�eʂ͏�Ķ˓]GŊƯqŀlˑĈ

İƫqɈeoĐĕ�ʹį]G©¾±Ç¯Ó�Ôm]kĶ˓_�Zm�˲ȣ]k˺̑�ς

�kU|]eHZZlrGZ�|lpȵ�hkUe˺̑�̟Ŕp̫ö͕]|_H 
 
>4E"F�£^��<;26�}¡�w��

� ˑĈİƫrˑĈĩqʂ͏İƫlN�Gcqåe�˅ǺlN�̣̻oİƫΈΓ͏rǰˀ

qZmoT�ɡɦrˑĈİƫ�ƾΘm]e�ql_HÃÀ²qĝ�eİƫΈΓ͏�Ç

¯Ó�Ôqá˛pǋϤ_�ZmTlU�sGĤVɈ͵o©¾±Ç¯Ó�Ôqɻ̝xm̾

T�ZmTɝǴlU|_Häl�GБİƫ˅ˠˮoɻοȅƐlN�̒Ĉ͵ĻȀ�âƪ

ȀGϱŪɻο�ΓĵŤ͏oÃÀ²qɻ̝rGİƫΈΓmOPʾq}o�`GБİƫ

˅ˠˮoɈ͵ēЈʟq˼̒mOheБİƫŊƯqʾS��͖ųʪOm͆Q|]eHc

Zl|`G̒Ĉ͵ĻȀÆÓÊ«�ÓÔϑÊÔЖPMMAЗ�ɾˮm]G̒Ĉ͵ĻȀ�Γ

ĵŤ͏oÃÀ²qĿͱ�˲ȣ]|]eH¾�Ú¤°�¥ÀÕ�ʟmŴs����Ô¥

qÛ̌lN� M13 ¾�Ú¤�ȞĈm_�ÃÀ²Ò�¿ÒÓÚ�˓Oe§Õ�£ÐØ

ȓͭ�̒Ĉ͵ĻȀ PMMA pψ˓]|]eЖƀ 1ЗH�©«�®�ЖitЗPMMA ¾�Ô

É�ɾˮm]e§Õ�£ÐØȹċqǵGƳʟpǶO¾�Ú¤�Ŕϳ]GÃÀ²q�È

·ϑ�ŬƳ]|]eHȖ¾�Ú¤ȖĈ�˓Oe̯ŪĐq̯ɪG̒Ĉ͵ĻȀqˠo�£

Ø¤�«�®�ЖstЗPMMA pƾ_�̯Ūmʐα_�m it-PMMA ˅ˠˮlN�G˸ ϟ

ÃÀ²TŪȍБİƫq̒Ĉ͵ĻȀ

�ΓĵlU�Zm�ɏ�Sp]|]

eЖJ. Am. Chem. Soc. 2005ЗHZqϏ

ĲqÃÀ²�ŊƯŪȍ]Gͯ ϹÀÒ

¦ËØĦГЖSPRЗʟp��ŇŀƯˮ

p̯Ū�Ά̪pͺɩ]e̯ɪGC ɠ̔

ėq 4 ʋƎT̯ŪpϖͳlN�ZmG

ʓ̩̯ŪTåe�˴ïċ˓lN�Z

mG|eΊǂψŪƉq̯ŪlN�Zm

�ɏ�Sp]|]eЖLangmuir 2007ЗHŬɼqȑʟp��G¾�ÔÉTâƪˮoȀΤ

��i st-PMMA p˅ˠˮoÃÀ²qˉǷp�ȍŁ]ЖAngew. Chem. Int. Ed. 2007ЗGÃ

À²TÛ͘pŪȍБİƫT˾_�`SoɻοqχO�ΓĵlU�Zm�ʹį]|]

eH 
� ʄqɾˮm]kGÃÀ²İƫT͔Ṷ̈̌̿ˮpϱŪŊ]kɻ̝\��³·Ç¯Ó�Ô

ЖZZlr³·¾��¹ÚЗ�ɾˮm]Gc�p̯Ū_�ÃÀ²�§Õ�£ÐØ]|

d1 PMMA£^<;26\u��rd 
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]eЖƀ 2ЗHcq̯ɪḠ Ƿ\�e

ÃÀ²rGƱĤpϱŪŊTƱë]

e¾��¹ÚprǯV̯Ū]eq

pƾ]GË·ÇÚˆȉ��Ó ÇÚ

ˆȉqİƫ�G¾��¹ÚTƗ�e

ĮϱĈprzm�n̯Ū]|a�

l]eHi|�GÃÀ²T³·Ç

¯Ó�ÔqϱŪŊˆȉ�ΈΓlU

�Zm�ʹį]|]eH|eGΥƚ

¥Ã�±ÔͺɩS�GʴʨlrÒØ¬ÉoɻοqÃÀ²TG¾��¹Úp̯Ū_�Ϯ

pr=£Ú±ɻοpɻοΰ̊]k̯Ū_�ZmT�S�|]eH\�pGˉǷ]eÃÀ

²�ö]k³·¾��¹ÚͯϹ�ϙ³·̢ƫp��ēЈ]e̯ɪG³·̢ƫrÛƳq

ϥϭlñǘ]oT�ϏĲ]|]eЖJ. Am. Chem. Soc. 2009ЗH\�pÃÀ²p̪͎ȭ˶

ÃÀ²��Ø¤Î�Ú±]kG³·¾��¹ÚÝlq̪͎qȭ˶�ɶ;]e̯ɪGÃ

À²�Ķ˓]eƑŪpROkq}̪͎Tȭ˶]GɈeoİƫͽʿ]p³·¾��¹

ÚpɈeoʂ͏�ǂģlU�ZmT�S�|]eЖMol. BioSyst. 2012ЗH 
� \�pGɸ�k£ØÀÔoɻοlN�³¾«ÕØp˅ˠˮp̯Ū_�ÃÀ²�ˉǷ

]GcqÃÀ²TÂØ¨Ø��Ø±Ò§ØG½ÕØmʐα]k˅ˠˮp³¾«ÕØp

̯Ū_�Zm�ʹį]kR�GЖChem. Commun. 2013ЗGÃÀ²Tɸ�kŚƻoİƫΈ

Γ͏�óǔŊŪ˄pƾ]k�˾_Zm�ɏ�Sp]kO|_H|eG��БO̯Ūωș

Ȁ��iÃÀ²qɻ̝�˲ȣ]GβÔÚÀɻο��iɈ͵¥�Ì¾�ÚÔ²ЖΩƑЗ

qĿͱon�ͬO|]eЖMol. BioSyst. 2011ЗHZq�PpGÃÀ²T�iĝ�ẹ̻

oİƫΈΓ͏róǔ˄lN�Ç¯Ó�Ôpƾ]k�ĚUG\�pͯϹēЈq�Poʂ͏

ŊpĶ˓lU�Zm�ʹį]|]eЖJ. Mater. Chem. 2011, Chem. Rec. 2013ЗH 
 
§¥�$#F-����A0-*JFÄ^O��� 
� ļ§�£ÐØlrGÃÀ²Ò�¿ÒÓÚ�Ȱ˾_�e�q“ȞĈ”m]k̲̽ˆ M13
¾�Ú¤lN���Ô¥�˓OkO|]eTGM13 ¾�Ú¤͔έ�͖ųʪOȀΤ��h

kO�Zmp˶˲]k˺̑�ǋϤ]|]eH¾�Ú¤q�Po��Ô¥r̪͎onqƹ

åp�hkʿϩpƕʌ\��ȈɫȀqɻοĈlN�Gcq«Øº�Τq¡�¦�ǱˆG

_o�gƲ͏ƎqɃ�Ą̀mOheȅƐr�·ÉϊĀƫp�hkŚƻp͵Ƴ\�kO

|_HZ��qZmrͼOȱQ�mG��Ô¥rɸ�kǗƝlN�oT�GɻοTĸǸ

\�eʂ͏Ȁɚʂ³·İƫm]kʹo_ZmTlUG¸�¿Ó®²Ç¯Ó�Ôɻ̝qe

�qВŀˮo̩ɣmOPZmTlU|_H\�pGM13 ¾�Ú¤rϊĀƫǔƯˮN�O

rŪȍŊƯˮpͯϹpýȇqʂ͏�ǂģlUG|eΧБʺǧɥüpROkrʨɖŊ_�

mOhe˅Ȁ��hkO|_HõǵG��Ô¥�Ç¯Ó�Ô̩ɣm]kĶ˓_�e�p

rGɻοĸǸ\�eİƫlN���Ô¥�GÇ¯Ó�Ôq¡�¦p��θOÊª¥�Ú

ÔЖɃ µmMɃ˭ µmЗpROk̈ǦfheϱŪɻο�Ǳȍ\aGņˊˮoʂ͏˪ˌqȑ

ʟ�˼̒_�ǼͳTN�|_HcZlGɻοqĤVˠo�ϙ³·̢ƫmq˅ˠˮ˴ïċ

  d2 78>4E"F£^<;26�\u� 
��w���rd 
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˓�Ķ˓]e¸�¿Ó®²Ŋ�͆Q|]eHϊĀƫǔƯˮp¾�Ú¤ɠ̔prȖřÃÀ

²ЖZZlr«�ÃÀ²З�Ȱ˾\aGϙ³·̢ƫÝprȖĈ�ƁƳŊ]G¾�Ú

¤ɠ̔pROk˅ˠˮp³·̢ƫm˴ïċ˓_�İƫͽ�Ɋ]|]eHc���ψı

oʺǧʐpROk̺ͮʨälʫŪ]GϱŪŊ\a|]eHϷƫЃǹϠp��Ƽq̯ɪG

ϙ³·̢ƫTɃŎ µm p�R�w¾Ò�«Ôɻο�Ǳȍ]kO�ZmT�S�|]eH

|eĖġЃǹϠƼq̯ɪGɏ˼oͲǉȗȀTƼ\�G¾�Ú¤rʨɖŊ_�znϏ

Ů]kO��qm͆Q��|_HZ��q̯ɪrGɻȍͳ̩lN�¾�Ú¤R�uϙ³

·̢ƫc�d�TGɸ�k͵Ļʇ]VϱŪŊ]eZm�˾]kO|_Ȟ Iqɶ;S�G

¾�Ú¤ÝqȖřÃÀ²mϙ³·̢ƫÝqȖĈϥq˴ïċ˓TßŤʃlN�Zm�

ɏ�Sp]kR�GĄ̀˅ˠˮo˴ïċ˓�Ķ˓_�ZmlG��Ô¥S�o�Êª¥

�ÚÔlɻοTĸǸ\�eϱŪĈ�ɻ̝lU�Ť͏Ȁ�ʹį]kO|_H 
� ÛɉlG¾�Ú¤q�Ppɬίo̲̽ˆ��Ô¥�ƎɨÝḷ̻pƁƳŊ_�Zmr

žϴlN�Gɜ}qǱȉl¾�Ú¤�ƁƳŊ_�ȑʟq˼̒�ɶ;]kO|_Hɠ̔p

it-PMMA ˅ˠˮp̯Ū_�ÃÀ²�Ȱ˾]e¾�Ú¤�Git-PMMA ¾�ÔÉpʦʶ/
ȩǭ_�fXlG¾�ÔÉÝpБǧpϏŮƁƳlU�Zm�ɏ�Sp]kO|_ЖJ. 
Mater. Chem. B 2013ЗHZqƑŪpROk�G¾�Ú¤m¾�ÔÉϥq˅ˠˮo˴ïċ˓

Tϖͳoǲľ�ȞhkR�G˅ˠˮo˴ïċ˓�ψıpĶ˓_�ZmlGɈeoÊª¥

�ÚÔlɻοTĸǸ\�eϱŪĈ�ɻ̝lU��qm͆QG˺̑pŅ�lO|_H 
 
� ���

� ZZlrG̗͇TŠ�̭�lU|]e˺̑�̫ö\akϻU|]eHˑ˄�ˑĈqĝ

�eʂ͏�Ç¯Ó�Ôm]kĶ˓_�Zm�˲ȣ]k˺̑�σͬ]kO|_TGè�Ψ

Q�ƖrБVGSicqɃ�ƛOZm�õ\�oT�ƴȈ]kO|_H]S]oT�G

ƴЎ̯ɪS�ɈeoíƴTɏ�Spo�ǧpGƯˑmÛ̶pǻά�a�ɌI�κhkO

|_HƯˑ�ȣǂ_�̒ƑmoheˌƆGƯˑɓúp͔İTȣǂɁŸqĠˑɉS�Ɂ�

he˺̑qϹˬ\mϒϓų�Ŭ^�PpĀQ��kO�SG͔Ź͔̚]oT�ɌI˺

̑ÙɁ͋pŅ�lO|_HZ�S�q˺͇̑prɼIo͏ŀTʔ����ɓúpohk

UkO|_TGɈeoĐĕqĿοp̾T��PoGɡǰqȇųl?ǲp̒i@˺̑Tl

U��PGƯˑmÛ̶pŠ�̭�lOUeOm͆QkO|_H 
 
ʸ˔ȾʁЖ\�fm]UЗ 
2010 ǣ  ɧòǔɷƝƯƝƯϪˑŵˎǔƯ˺̑̇ 
� � � � � � � �  ˑ˄ÀÖ§¥ƿȼ 
 ŕƘǵɝ̋ēë ŕƘЖǔƯЗŠǷ 
2010 ǣM2012 ǣ ɧòƝƯЌƑ�ÚÀØÒÅÒ±ÓÚ ŃɁ 
2012 ǣM ɧòǔɷƝƯƝƯϪˎǔƯ˺̑̇ 
 ɚʂÙБİƫ˄Τƿȼ ŃɁ 
 
 



 15 

F �i���n�� F 
Chemistry Research Laboratory, University of Oxford 

Postdoctoral fellow� ͏úƝγ 
 

� ͞ƃpROkɘ�ţOƝƯlN��®�¥¾�Ú²ƝƯrG�Ø�ÒØ²G�®�

¥¾�Ú²£ÌÚqώǛ�®�¥¾�Ú²pN�|_H�®�¥¾�Ú²rGƝƯ�ɻ

ȍ_�ǫο˄Tǫ̝m]kΎŶ]kO�ZmS�Gthe City of Dreaming SpiresЖƜʹ�ǅ

ƒqώǛЗmOPˠŭ�ȢiƯŹq˙m]k˷��kO|_HϡOʊŦ�Ȣiǫο˄T

̒gãuGá˛äS�ƝŉqƯˑ�˺͇̑TϱPƂϮˮo϶ſʒqäp Chemistry 
Research LaboratoryrN�GZqäp̅TȐǌ]kO�Hagan Bayley˺̑ƶTN�|_H 
� ǰ˺̑ƶlrGˌƆ 14 ŭqÆ¥²�m 5 ŭqƯˑGR�u 1 ŭqȓ͉ͭŸTĚOk

O|_HÑÚÖ®ºr�g��qZmGá˛äS�Æ¥²��ƯˑTϱ|hkR�Gø

˺̑ƶmqƯͭñʢ�˰�pͬ��kO|_HZ�|lp Bayley ˺̑ƶlrGóǔ͐Τ

îİƫ͓ÝpGÌ¶ÔǱȍ͓«Øº�ΤlN�α-hemolysin p�hk³·Æ��Ǳȍ\

aGcqÆ��ϙǌ��ØGɚʂǃİƫon˅ƳqɶĈTνυ_�ϮqϷʢqƕʮ�º

«ÚØqƙŊ�Ό}Š�Zmp�hkc��ɶį_�GO��� stochastic sensingЖ˼ˊ

ˮ§Ø£Ø�ЗmŴs��ɉʟqϤ˪Tς���kU|]e 1H˅pG1 ɡϟ DNA TÆ

��νυ_�ϮqGA, T, G, C qƓƎ[mpˠo�ϷʢqƙŊ�ɶį]GcqƓƎϏĲ

�Ό}Š�mOPʄáúƉq DNA £Ú�Ø£Ø�xqǽ˓TɝǴ\��ȓͭm]kʠ

˲\�kU|]e 2H 
̅rƯˑɓúpGòώƝƯŊƯ˺̑Ȑ îɞŦɛɁȪqȣǂqÞGÌ¶ÔǱȍÃÀ

²lN� alamethicin�˓Oeϙǌ��Øǽ̚Ȁqóǔ��ØÌ¶ÔqĿͱmOP˺

̑¯ÚÇpŠ�̭�lR�|]e 3-5Hcqe�G³·Æ�§Ø£Ø�qİϗlá˛�Ó

Ú²]kO� Bayley ɁȪ�qБO÷íqΤpВŀ�Ȉ^GbtZq˺̑ƶpģhk÷í

�]k}eOmOPȋ�TN�|]eHǤOGĩͨͿǾ̇ƯȦ͖ΛŽS�ʥƚ˝ƯŃȍ

ϙ�ϻVZmTlUG|eGÅ¥lN� Bayley ĠˑrJɦ��qrȟ|`KmOhe¥

«�ÔqɉlGNh\�m̅�Æ¥²�m]kηQģ�kÞ\O|]eH̅qˌƆq˺

̑ĩƸrGēЈ�Ɋ]e͓«Øº�Τ�˓OkG˅ƳqϏĲ�Ȣhe RNA İƫ�ɶį

_�Zml_H 
� Zg�q˺̑ƶlqÛρϥ�̟Ŕp[̫ö]|_mGʄq�Ppo�|_H 
əɗɌ―Research talkЖʏρЗ 
ʼɗɌ―Subgroup meetingЖə 1 żЗ 
ʓɗɌ―Chemical Biology (CB) evening meetingЖə 1 żЗ 
ɞɗɌ―Round TableЖʏρЗ 
ϙɗɌ―Journal clubЖʏρЗ 
əɗɌq Research talk rGʏż 1 óTΤˣǽ̚Ű� 1 ɓϥznlG͌ɕon�Ű�k

͔İq˺̑piOk˪ͯ]|_HŐǣp 1 żqÃÚ¥l˪ͯqϽ˟TżhkU|_Hʼ

ɗɌpr Subgroup meeting TN�|_H˺̑ƶqÊØ¹ÚrGũ͔q˺̑¯ÚÇp�h

kƝUV 4 iq¡¿�ÔÚÀpİX��kO�ql_TGZq Subgroup meeting lrG
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c�d�q˺̑İϗl˷hkRVyUɘθqΐɄ�GƴЎÝqŹЂʾonT΄]Ū��

|_HʓɗɌq CB evening meeting rGøqÒÅqóeg�Ŝł_��qlGĩƚŹ�

` PhD ��i˺͇̑TΑʵ]|_HɞɗɌq Round Table r˸�q˺̑ƐűlG2 ρϥ

pÛǧqÃÚ¥l͔İq˪ͯqʂÿTżhkU|_HϙɗɌpr Journal clubGɌɡlͼ

PmZ�qɄˈ̫öTN�|_HResearch Talk mŬɼpŐǣp 1 żqÃÚ¥lżhkU

|_H 
̅TZg�pɦkɘĳpЏOeqrGÈÚ¯�Ø�ЖCB evening meeting ûƚЗTÅ

¥qύǊlͬ���Zml_H]S�GRound Table rÆ¯±®À¥�Ð�ÕÚ±o

nqR͡ƫ�i|}oT�ͬ��|_HJournal club qmUprG�®�Úm̨͟G�Ú

»ÚT˓ȇ\�GÓÒ®�¥]e϶ſʒlͬ��|_HΔΐTˬ˂]GìƳ\�kO�

ɓϥ�ƝUVΧQk]|Pí�]s]sN�|_H˯r̴Ǯa`GΔΐ�ɹ]�lO�

Іp\QʹQ�Zm�N�|_TG̅rɟfpȊ��ZmTlU`G͔İq˟Tżhk

V�mnP]k�̴Ǯa`prO��|a�HÈÚ¯�Ø�qɃ�ƛVGiOkOVq

TƝƙl_TGıoŬĜegpŃX��iiGɌI�υ[]kO|_H 
̅TÆ¥²�m]kł�hkS�ˌƆ|lpЖ2012 ǣ 10 əХ2013 ǣ 5 əЗGǰ˺̑

ƶS� 5 ƐqΐɄTį|]eTGZ��rO`�� Nature ƧƦ·GScience �r^�m

]e±®À¤ÌÚ³Ôxȯβ\�kO|_HZq�Po˺̑ƶqБOˑ˒ȀrGÆ¥²

�GƯˑÛótm�qБO͏ŀpłQGÅ¥S�qψıo�²¹�¥p�hk�e�\

�kO�ZmpˣOqĊƇrN�|a�H˅pGƴЎ̯ɪqͺϔ�˺̑qɉŮȀpiO

k͔İTžhemUpGϜO�ÊØ±��²¹�¥�V��ŬĜqƭƆrɡǰpN�T

eO�qfmOPZm�˧Ȉ]kO|_H 
� Ʉ̥Ùˎ̥Ź�`G�®�¥¾�Ú²ƝƯl÷í�]kO�Ɍɡó˺͇̑�ƯˑqɃ

rʖ]kǄoVrN�|a�HO
�

JA
¤ Ì

RU
Ô

qÿЖOxford JApanese Researchers’ clUb q˞GU
Tg�hm͝]Oʒ�]|_TЗmOPGåpɌɡó˺͇̑S�o�ÿTN�Gtmə

pÛǧGº¿�Õ¥±ÒØlЇ}ÿTͬ��|_HɌɡlroSoS˷�ŪPʂÿTo

O�PoGɄƯG̮ʭƯ�r^�ɼIo˺̑q¹®��Ò�Ø²��iɉImR΄�_

�ZmTlU|_HϡV�®�¥¾�Ú²pĆ�lO�h]��ɉqR΄rŜ͆po�

ZmTƛOl_]G͔İmr|heVχPİϗl˺̑]kO�h]��ɉqR΄rƴp

͖ųʪVG|e͙Oĺʹpo�|_H 
� ��Ó¥r˄ĐTБOZmlɚŭl_TG̅Tʯ͞]eɓɝrG1 ²ÔФ~80 ĪG1 Æ

Ø²Ф120 ĪťmOPˠǟoĪБfheZm�N�Gc�zn˄ĐTБOmrȈ^|a

�l]eH¹³³ 5 ɡФ1 ÆØ²GÈÔ� 1LФ1 ÆØ²G¡Ø²�®И¤ÎÚ¥ИS
¡�¦qÆ¯±®À¥q 3 ʾ§®±Ф3 ÆØ²mOheħŪl_H̅TˌƆĆ�lO

�ύǊqƷΡrə 465 ÆØ²l_H�g��GZ�T 5 ǣļq 1 ÆØ²>200 Īqɓúp

ʯ͞]kOeo�s|heVχheȈͷpohkOeSmǿO|_H 
Zg�pɦkS�ŐǣûÝ̮g|_TG|f|fͼ͢qƖp͝]~í�N�|_H]

S]ŬɓpGɼIoƂ̠qóImĚVälGƛ̌ƛɼoɄŊ�Ȋ̓G͆Qɉpͻ���

�ZmrGɌɡlroSoSĈЎ_�ZmTlUoOΟϖoʂÿlN�mȈ^kR�|

_H 
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ɘǵpo�|]eTGɡ̎�ƌ̗_�ʂÿ�àQkOefOeɧòǔɷƝƯƝƯϪˑ

ŵˎǔƯ˺̑̇ÜřæŶĠˑGZqǧq˝Ư�ǽȳ]kÞ\he̅qȁǞlN�òώƝ

ƯŊƯ˺̑Ȑ îɞŦɛĠˑpʪVȈΒ͕]|_H|eGZq�PoΟϖo˝Ư�Ⱥȳ

]kϻU|]eĩͨͿǾ̇ƯȦ͖ΛŽpǻ��ȈΒ˗]ÝY|_H 
 
[¨~��
1) Bayley, H., and Cremer, P. S. (2001) Stochastic sensors inspired by biology. Nature 413, 

226-30. 
2) Rincon-Restrepo, M., Mikhailova, E., Bayley, H., and Maglia, G. (2011) Controlled 

translocation of individual DNA molecules through protein nanopores with engineered 
molecular brakes. Nano Lett. 11, 746-750. 

3) Noshiro, D., Asami, K., and Futaki, S. (2010) Metal-assisted channel stabilization: 
disposition of a single histidine on the N-terminus of alamethicin yields channels with 
extraordinarily long lifetimes. Biophys J. 98, 1801-8. 

4) Noshiro, D., Asami, K., and Futaki, S. (2012) Control of leakage activities of alamethicin 
analogs by metals: side chain-dependent adverse gating response to Zn2+. Bioorg Med 
Chem. 20, 6870-6. 

5) Noshiro, D., Sonomura, K., Yu, H. H., Imanishi, M., Asami, K., and Futaki, S. (2013) 
Construction of a Ca2+-gated artificial channel by fusing alamethicin with a 
calmodulin-derived extramembrane segment. Bioconjug Chem. 24, 188-95. 

 
͏ú� Ɲγ 
2012 ǣ 3 əТ òώƝƯƝƯϪ ͧƯ˺̑̇ ŕƘ̋ēë 
Ж2009 ǣ 4 əХ2012 ǣ 3 əТɌɡƯͭȦ͖ÿ ˅ĵ˺̑ŸЖDC1ЗЗ 
2012 ǣ 4 əХ9 əТ òώƝƯ ŊƯ˺̑Ȑ ŕƘ˺̑Ÿ 
2012 ǣ 10 əХˌƆТ Chemistry Research Laboratory, University of Oxford  

Postdoctoral fellow 

 
Chemistry Research Laboratory ʇϹģ�ŢpkHǵʍǕ̔T 

Hagan Bayley ɁȪGcqŧϯT̗͇H 
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F lN�Wg` F 
 

������ ������	���
���������

 
ŋϕƝƯ� ˎƯύ� Ж˺̑ÿÙíňǇЗ� ˹˔� Ʌ 
ƝϧƝƯˎƯ˺̑̇� Ж˺̑ÿÙÿϡЗ� ʪʻʤÛ 

 
ɌɡŊƯÿ� ¾ÖØ¯��ˑŵŊƯ˺̑ÿrGɌɡŊƯÿ� ˑŵŊƯ˺̑ÿ�ļέm

]kG2008 ǣ 3 əpȻ̭Ù˪Ω]GˌƆG200 ŭǯqÿŸ�ȸ]kO|_Hļέqˑŵ

ŊƯ˺̑ÿrGɃżq�Ø¾�ÚÇÔoÈÚ¯�Ø��ͬheǵG1998 ǣp˪Ω]GJˑ

ŵŝuˑĈİƫTϦà_�ŊƯ�Ǝ˽S�ǽ˓p�e�ǥV˺̑_�mm�pĶ˓ȓ

ͭqÛǍq˪ǋ�ͽ�e�q˺̑˪ͯÙ;ΐ̘qƑ�ȰĎ]GŊƯÿq}o�`εƯÙ

ͧƯÙōƯ̘ǥ̜ſqİϗpROk˴ïpñʢ_�ʂÿ�iV�ZmK�˲ˮm]kO

|]eHŬ˺̑ÿq 10 ǣϥqʡŇ�Ϋ|QG¾ÖØ¯��ˑŵŊƯ˺̑ÿlr\�pG

Jˑŵ£¥¯É�ˎͺ]Gǽ˓_�e�pGŊƯGεƯGͧƯGōƯ̘ǥ̜ſqƯϮˮ

˺̑�ǋϤ]G¾ÖØ¯��ˑŵŊƯmϦπƯŹo�upĶ˓ȓͭqÛǍq˪ǋ�ͽ�

ZmK�˲ˮm]kO|_H˅pGǥ̜pƯϮŊ]eˑŵŊƯϿƋpƾǽ_�e�pG

ɌɡŊƯÿqJˑĈʂ͏ϦπŊƯÙ¹��¯�·Ö¤ÚKGJōεͧŊƯKGJƞˀ˄ŊƯÙ

ˑŵ̇ƯKGJБİƫKGJ³·¯�ÙɣɆŊƯKGJϝĈŊƯÙɚʂϙǌŊƯKGJġŊƯKG

JİɩŊƯKonqƛɃq°�¼¤ÐØ�ʀɇ_�˺̑ÿÕÂÔlq¾ÖØ¯��íɷ

�ǋϤ_�mm�pGũ°�¼¤ÐØpȐǌ_�͜ȑ˺͇̑m�ĦŬ]GˑŵŊƯ¾Ö

Ø¯��lqƯͭG˒ƯπȵpϦ_�ʄáúq͋ȍp�ń�kO|_H 
¾ÖØ¯��ˑŵŊƯ˺̑ÿqåoʡŇm]kGǣ 1 żqˑŵŊƯ˺̑ÿ£ØÆ¤�

ÉmˑŵŊƯ˺̑ÿqϤęЖ2012 ǣ|lpũ 15 żϤęЗGɌɡŊƯÿɑƮǣÿonp

RX�˅ĵþ˚o�up�²¹Ø¥±Ù¯�·Ö¤ÚÀÖ�ÒÉЖATPЗqþ˚τŻȺ

ȳG�¤�ˑŵŊƯ�Ø¾�ÕØ¥onqƂϮÿΔqåępłQGǣ 3 żq´ÎÚ¥Õ

«Úq˪ͬ�GÿŸS�qȅƐȰĎp��ÊÚÔϏĒonTȥY��|_HZZlrG

Z��qʡŇpiOkGļέqˑŵŊƯ˺̑ÿS�qʡŇ�Ű�k̟Ŕp[̫ö]|_H 
¾ÖØ¯��ˑŵŊƯ˺̑ÿlrGǣ 1 żq£ØÆ¤�É�ͬhkR�GûļrƝƯ

onq˺̑ʂϦlĥϤq£ØÆ¤�É�ͬOGcqǵGÿŸq}Tʝ|�TXl˺̑ÿ

�ͬPmOPǱǬ�mhkO|]eHZ��r 1 əpͬ���ZmTƛVGƝțrϵp

ʹ͗��e�ql]eH2006 ǣp¹��ϦπŪŬ£ØÆ¤�ÉЖòƝɳ�ÌØº¥З

TϤę\�G¹��¯�·Ö¤ÚύÿR�uˑĈʂ͏ϦπŊƯ£ØÆ¤�ÉmŪŬl£

ØÆ¤�É�ͬP�PpohkS�rЖˌƆrGÄ¥±К�¥±ŊƯ£ØÆ¤�Ém�

ŪŬЗG˺̑ÿfXTˇ̒lͬ���ZmTƛVo�|]eH˺̑ÿrGďЁΑʵmÆ

¥«Ú˪ͯlɻȍ\�kR�GÿŸŬƘTŬƹ_�ZmlȅƐñȱ�ĦŬ˺̑qUhS

X�ċ��OʂÿmohkO|_H 
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ɌɡŊƯÿɑƮǣÿpROk�GčǣGˑŵŊƯϦπİϗq˅ĵþ˚�Ȱɴ_�mm

�pG�²¹Ø¥±Ù¯�·Ö¤ÚÀÖ�ÒÉЖATPЗqþ˚τŻȺȳp�NehkO

|_HɌɡŊƯÿ̖ 93 ɑƮǣÿЖ̒ŵЊƝƯG2013 ǣ 3 əЗpROkr˅ĵþ˚Jˑ

ŵŊƯ˺̑qȤȏТ¹��ōͧĿįqɈeoʷʢK�ͬOGƛɃqɉIp[ŜłOef

U|]eH|eG͜ȑ˺͇̑pƾ_�ƂϮñʢqơŅqe�pGļέqˑŵŊƯ˺̑ÿ

S�ƛɃqƂϮÿΔ�åę]kU|]eHčQsG2003 ǣm 2006 ǣprˑŵŊƯƂϮ

£ØÆ¤�ÉЖInternational Symposium on Biomolecular ChemistryЖISBCЗЗ�G

c�d�ʩΪƜ͗ťƂϮÿΔm˖œƝƯ FIBER lͬO|]eH|e 2007 ǣpr¥�

¥КɌɡîƂϥlq£ØÆ¤�Ém]kGSwitzerland-Japan Biomolecular Chemistry 
SymposiumЖSJBCS2009З�¥�¥GÖÚ¢Øµq EPFL lϤę]G2009 ǣpr̖ 2
ż£ØÆ¤�ÉЖSJBCS2009З�ɧƝĠ̔˺lͬO|]eHˌƆlrG�¤�ĩpR

X�ˑŵŊƯİϗq͜ȑ˺͇̑mqñʢ�˲ˮpG�¤�ˑŵŊƯ�Ø¾�ÕØ¥

ЖAsia Chemical Biology ConferenceЖACBCЗЗ�ͬhkO|_H̖ 1 żr 2010 ǣp

©�ÔƝƯpROkͬ��|]eTG̖ 2 żr 2012 ǣpʗ̼lϤę]|]eЖĬ˵ЗH

100 ŭǯqŜł͇�ǷkG3 ɌϥmOP˸OɝϥlrN�|]eTG29 üqȠǴΑʵm

10 üqŢЀ˪ͯG61 üqÆ¥«Ú˪ͯTo\�GƻǧqʺO°�¥�®£ÐØTͬ�

�|]eHʄżq�¤�ˑŵŊƯ�Ø¾�ÕØ¥rG2014 ǣ 12 əp£Ø�ÆÚÔlͬ

���ZmTìƳ\�kR�Gõǵ�ˑŵŊƯİϗq�¤�pRX�Ưͭñʢq�OƑ

mo�ZmTɝǴ\�kO|_H 
� ¾ÖØ¯��ˑŵŊƯ˺̑ÿrG2013 ǣǧ��ǣÿΠ�ǩʆ_�ZmpOe]|]

eH˺̑ÿÿŸprG˺̑ÿxqŜłȅƐЖŜłΠrĵμǼͳЗfXloVG´ÎК¥

Õ«Ú�ÊÚÔϏĒȅƐon�šX���˅ĨTN�|_H˅p´ÎÚ¥Õ«ÚrGğ

ƴ]e˺̫̑öpłQG͜ȑ˺͇̑p��ʒpoheΐɄq̫öG˝ƯĈЎͿonSo

�ϖŘoĩƸpohkO|_HZqʂÿpGȅƐşϱ�˺̑Œŀon�˲ˮpGÄÚÉ

ÃÚ¤�qdOkOefVonG¾ÖØ¯��ˑŵŊƯ˺̑ÿp͖ų��hkOefX

�sǤOl_]Gõǵ�¹��¯�·Ö¤ÚύÿmŒŀ]kŬİϗq˪ǋpƺàlU�

Zm�ɝǴ]kO|_H 
    

̖ 2 ż�¤�ˑŵŊƯ

� Ø ¾ � Õ Ø ¥

ЖACBC2012ЗЛ 
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The First International Symposium on Biofunctional Chemistry (ISBC2012) 

�

̭̿ƩŸÿƩŸϡ� ɢɡ˳ǙЖ˖œƝƯ ���� З�

�

ɌɡŊƯÿˑĈʂ͏ϦπŊƯύÿTåę]e̖МżˑĈʂ͏ϦπŊƯƂϮ£ØÆ¤

�ÉЖ�!���	
�ЗTG�	
� ǣ 

 ə �� ɌS� �	 ɌpSXkGɧòǔɷƝƯͥļÿЊl

Ϥę\�eHZq£ØÆ¤�ÉrGProtein Interaction, Functional DNA/RNA, Metals in 
Chemical Biology, Cell Function of Macromolecules, Nanobiotechnology Innovation in 
Biomolecular Chemistry qРiq§�£ÐØmGɌɡq͜ȑ˺͇̑qþ˚p�� %493,�

 *7*&6(-*67�!4(.*8<�+46��.4(-*2.786<�qͽСiq§�£ÐØS�o�GĤkqŢЀ

˪ͯrȠǴΑʵ͇ �� ŭp���qlNheH͜ȑ˺͇̑p��Æ¥«Ú˪ͯr �� ü

pq{�GɘǵrɧòǔɷƝƯqǐ˜ȂϰĠˑqƎΎΑʵl£ØÆ¤�ÉqǡTÞ�

eHύÿŸϩƳqƂϮ£ØÆ¤�ÉlNhep�SS��`GŜł͇ŗ 
�	 ŭp�

oheH�

�

ȠǴΑʵ͇rGÞͿp˾_�Poá˛q˺̑�Ġǂ_��PoɉIlN�ЖΑʵϽG

ɂ̉˞ЗH�

1ЗProtein InteractionТDonald Hilvert (ETH Zurich, Switzerland), Donald A. Bryant 
(Pennsylvania State University, USA), Sihyun Ham (Sookmyung Women's Univerisity, 
Korea), Takeaki Ozawa (The University of Tokyo, Japan) 
2ЗFunctional DNA/RNAТThomas Carell (Ludwig-Maximilians-University, Germany), 
Jonathan B. Chaires (University of Louisville, USA), Kazuhiko Nakatani (Osaka University, 
Japan), Xiang Zhou (Wuhan University, China) 
3ЗMetals in Chemical BiologyТJung-Hye Roe (Seoul National University, Korea), 
Yoshitsugu Shiro (RIKEN SPring-8 Center, Japan), Yi Lu (University of Illinois at 
Urbana-Champaign, USA), Gerard Roelfes (University of Groningen, The Netherlands) 
4) Young Researchers Society for Biochemistry q§�£ÐØТSatoshi Yamaguchi (The 
University of Tokyo, Japan), Akira Onoda (Osaka University, Japan), Hirohide Saito (Kyoto 
University, Japan), Hiromu Kashida (Nagoya University, Japan), Satoshi Nishimura (The 
University of Tokyo, Japan) 
5ЗCell Function of Macromolecules q§�£ÐØТCarston R. Wagner (University of 
Minnesota, USA), Ick-Chan Kwon (Korea Institute of Science and Technology, Korea), 
Mikiko Sodeoka (RIKEN , Japan), Bert Poolman (University of Groningen, The Netherlands) 
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6ЗNanobiotechnology Innovation in Biomolecular Chemistry q§�£ÐØТFrank 
Caruso (The University of Melbourne, Australia), Bing Xu (Brandeis University, USA),  
Vasilis Ntziachristos (Technical University of Munich, Germany), Shoji Takeuchi (The 
University of Tokyo, Japan) 
�

ũΑʵlrGΑʵ͇ˇ͔q˺̑q˶ȆGς�ɉGȍɪGǋɜ̘T΄\�GÿƑS�c

�pƾ_�ΤŹ��ÊØ±TƛɃį\�GìƳɓϥT]s]sǪϡ\��onG˂O

ΔΐʲβlNheH¾ÒØ�o϶ſʒ�̲Ȣ]eaOSG¾�ÚÇÔoƂϮ£ØÆ¤

�Élr͈XoO�PoƟɀΏ�ɟƱqɈ]OɺǾonT̫ö\��onGÏ´Ú�

o£ØÆ¤�ÉlNheHÆ¥«Ú˪ͯlrGɌɡq͜ȑ˺͇̑qɘɈqȍɪTΔΐ

\�Gĝ̄˪ͯПüprÆ¥«ÚΣTȪà\�eHȌÿrGŶ�So϶ſʒlGŋ

̡GʅǓG�¤�mɌɡq˺͇̑Tñʢ]eHZq�Pp̖Мżq �!���	
� rȍŁͰ

pϣÿ]eH̭̿ƩŸÿlrɡÿqȍɪ�šXkGɃǣǵp̖НżqϤę�ͽ˚]�

PmOPȇʹl˰�ÝThkOeH�

� ɡÿqϤępNe�G̭̿ƩŸÿ�úͯ]kŜł͇q˯ɼpŘVR˿˗]ÝY|_H

|eGÿƑqȑϏ�τŻlRá΄ϻU|]eɧòǔɷƝƯqĠˑɉR�u˺̑ƶq˯

ɼGύÿqíňǇqƈÞēÛɼpǸ˿˗]ÝY|_H�
�

�
� � � � �!���	
� qΑʵІɕ� � � � � � � � � � � � �!���	
� qϱŪĬ˵�
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F�9#&Â½Xl+H=,$@��S F 
�

� �b9#&Â½Xl+H=,$@� N`�

�
��É�	
� ǣ � ə �� ɌЖϙЗХ�� ɌЖɌЗ��
h{ТŭţǊƝƯΗ˔ΑƏÙϗďƯͭñʢЊЖŭţǊǛŏ̌ŌôǨ˙ 
З�
��������ƇÞϛŭƊ̷ŭţǊƝƯļÞή_W�
l¯ÄN_Т̖ �ż¹��ϦπŊƯ£ØÆ¤�É�
� � Ж̖ �� żˑĈʂ͏ϦπŊƯ£ØÆ¤�ÉG̖ 
� ż¹��¯�·Ö¤Úύÿ£ØÆ

¤�ÉG̖ 
� żˑŵŊƯ˺̑ÿ£ØÆ¤�ÉG̖ 

 żÄ¥±��¥±ŊƯ£ØÆ
¤�ÉЗ�

KPТˑĈʂ͏ϦπŊƯύÿG¹��¯�·Ö¤ÚύÿGˑĈʂ͏ϦπŊƯÙ¹��¯
�·Ö¤Ú°�¼¤ÐØG¾ÖØ¯��ˑŵŊƯ˺̑ÿGÄ¥±��¥±ÙΧİƫ
ŊƯ˺̑ÿ�

RPТɌɡͧƯÿGБİƫƯÿGϷʒŊƯÿGŭţǊƝƯ�ŕƘ̋Ɂ͋ÓÚ°�Ø�
ÀÖ�ÒÉЖ�ÓÚØ͔ˀ̇ƯƂϮɁ͋˺̑ÀÖ�ÒÉТ��� ЗGŭţǊƝƯƝƯ
ϪǔƯ˺̑̇�

Y¹ТɚʂŪȍŊƯŒÿ�
¼�ISoТÃÀ²Ù«Øº�Ùϐ̩GİƫΈΓÙΧİƫÙË°Ô̥GϊĀƫϦπo

nTϦπ_�ǠǥO¹��ϦπŊƯ�
�°srТŢЀ˪ͯR�uÆ¥«Ú˪ͯ�
� � �Æ¥«ÚrřĻGÛɌ˲R�uîɌ˲Hef]G˪ͯüɃTƛOƑŪrcqϩ�

lroOH|eŢЀ˪ͯЖ
� İ˪ͯG�İΤˣЗrĤɌH�
�ŢЀ˪ͯrřĻm]k 
 ˺̑ƶ 
 ü|lHă]G˗]ζ}r � ü|lŤHZqƑ
Ūr˪ͯĝĠϽĄ�iXG�ü˲qȬůrƴͬƩŸÿqĴɇp��H�

[V±ÅТ�
� � #�� ¡�±Ж-885���/4.387<254�(7/�/5�ЗS�˪ͯ˗ζGì̎ř̎qȰįGŜł˫

Ϟq_ykqṟ̏�ͬPH�
� � ˪ͯ˗ζ}̸ıТ�ə �ɌЖʼЗ�
� � ì̎ř̸̎ıТ��� ə �� ɌЖϙЗ�
� � Ŝł˫ϞЖì̧З̸ıТ�ə �ɌЖϙЗ�
[V¸Т�
� � � ə � ɌЖŜł˫ϞЖì̧З̸ıЗ|lÙÙÙ�
� � � ύÿŸТÛ͘ ��			 ĪGƯˑ ��			 ĪGϸύÿŸТÛ͘ ��			 ĪGƯˑ �			 Ī�
� � � ə � ɌûϨÙÙÙÝͿqũŜł̌ĵp ��			 ĪÀÒ¥H�
� � � �O`�qĐɲp�ì̎ϱúϙTŰ|�kO|_H�
� � � �ì̎ϱqíļκɡrìƳ]kO|a�H�
y³NТ�
� � � ə �� ɌЖƄЗ�Ä¯ÔÔ¿Òˋǎ�
���	��	��	�
� � -885���:::�0496.89<&796&,.�/5�-48*17���3&,4<&�.3)*;�-821�
� � ŜłΠ ��			 ĪЖǰɌ˗ζ}Ť͏З�
m®kaÀТʣʛʤçЖŭţǊƝƯƝƯϪǔƯ˺̑̇З�
½¤QТ�
� � � ����	�� ŭţǊǛŏ̌Ōßͅ˙� ŭţǊƝƯƝƯϪǔƯ˺̑̇�
� � � ̖�ż¹��ϦπŊƯ£ØÆ¤�ÉíňǇ�
� � � "*1�	��������������2&.1��&7&392&�39'.4�3&,4<&�9�&(�/5�
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F ¦Ät¶ F 
� ɡŨrG̖ � ż¹��ϦπŊƯ£ØÆ¤�ÉŜł˗]ζ}˳ļq˪ͬmo�|]eH

£ØÆ¤�ÉrGɡύÿqɘ�ƝUoͬíl_Hv�hk[ŜłVf\OH´ÎÚ¥Õ

«Ú�ļŨȞǰqɎ̍˔ƝƯ̕ǎɑƫĠˑq[ǆŀpkGĩƸƝUVĹɈ\�|]eH

ɘĠ̔q˺͇̑S�͜ȑqȇʹ|lǠǥVȯβ]kO|_H˯ɼq˺̑�Ɂ͋q˪ǋq

ÛŃmo�sǤːl_H�
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