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1.  ����  
Ŕ �.e>GÓŻƊƍ8đëôŠď�Ƒ�śƋƎŶśƍÙWŕÜ�œ.eŷŚƍ³ĿƑý­ŸũŰ?đ

MŻašźÅèŠŉƃųŶśƍŖ³Ŀ?đžƧǈƳƛĪŽƄźƋŬŕþċ*Ž mRNA ƈƞƱƿ DNA Ƈ¸

çŻŷšƍŧŸşƋŕŧƎƃŷžÂåŠSŋŸŨƎŶšŰã�Żnūƍß«çź?đMŽ8-Š«�ŨƎ

ƍŖƃŰ�{¨Ýźý­ƑŅæūƍŧŸŠŷšƎſŕ�ž¸çŸūƍĺ�eƈƧǈƳƛĪŻnūƍĽ0Ƥƛ

ǄǉƮǈƜƑk¡ūƎſƊţŕ8đëôŽ¤ņƈƟƤƬƑaxŻ5ËŷšƍFČ�ƇïƆŶśƍŖũşũŕ

bÑŽ DNA ƈ RNA ž¸çŻnūƍĜL�ƈÜ�*Ž³Ŀ.ğľýŻnūƍhj�Š�śŰƆ?đ

MŻĸ�ūƍŧŸžŷšźśŖŮŧŷ>gçź�ŐŻƊųŶŧƎƋŽ»ÏŽ&©Ƒè�ũŰŘ�t³ĿřŽ

ŅæëôŠÙWƇ�à	ŷÆæŻĔƐƎŶśƍŖ¬óŷž³Ŀ?đŽŅæƑè�ũŶ�ŗŠŅæũŶš

Ű±¹X�t³Ŀ BNAŏŽZ¬ç�ĪŸŮŽ�ÝëôŻŴśŶÿ�ũŰśŖ 

 
2.  ���
��� BNA ����  
Ŕ ³Ŀ.ež¶ĵ	ŻQĭFČź

@ĂGƑ`ţ¨ũŶŞƌŕƯƛǆƗƢƭ

ƈ�¬łŷžŘƉƋśűřÕ�ŻŚƍŖ

ŧŽ¶ĵŽƉƋŢž³Ŀ.eŹŜũŠ

�ŀłƈ�ŀłźŹŽęG�Ƒ�

�ūƍķñŻŞśŶašţ3ŇŨƎŕ

ƖǈƬǇƶǉŽ�cŸśŜƖưǅƚǉ

çŻ�2źÕÃƑÜŪƍŖ�ŗžŧ

ŽęG���Ż�ŜƖǈƬǇƶǉŽ

�cƑ�3ūƍŧŸŠŷšƎſŕœś¸ç³ĿĜL�ƑØ�ũŰ�t³ĿŽŅæŠ«�ŷšƍŸĈŝŰŖ

ŧŽƟǈƦƹƬŻZŵš�ŗŸƫǈƽǉƛŽ Wengel ƋŽƜǅǉƹŠŮƎůƎÖĎŻŅæũŰ§1Ž±¹

X�t³Ŀ 2’,4’-BNA/LNAžŕ«�Ĵƌéėł DNAŞƊƀ RNAŻnūƍµƆŶœś�ŀł��ČƑ

îũŰ (U 1)Ŗ[1,2] ŧƎž±¹>ŻƊƌûļƷǃƱǉƤÛ*ŽżŪƎĞ (ν0~ν4) ŠVjŨƎŕ�ŀł��

Ż�ŜƖǈƬǇƶǉŽ�cŠ�3ŷšŰŰƆŷŚƍŸĈŝƋƎƍŖƃŰ±¹ļŽö�çźşŨœŨŠ³Ŀ.
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ğľýŽ�İƑdŦƍŧŸŻƊƌŕ³Ŀ.ğľýŻnūƍĊ�ČŽI�ƇěƋƎŰŖ2’,4’-BNA ŷ�Őũ

ŰƗǄƠƯƛǆƗƨƭžþċ*ŽmRNAƈmiRNAƑ¸çŸũŰƓǈƨƦǈƤ?đŸũŶę�MèŠčzĤ

ŒƑEťŶŞƌŕ(Ĭ��XŽ³Ŀ?đý­ŸũŶašź«�ƑŉƆŶśƍŖ[3] 

Ŕ 2’,4’-BNAŽŅæşƋ 15y�ŠāķũŰŠŕŮŽņŻ�ŗž±¹ļŽ¶ĵƈ¶�AeƑ·ŗŻ^�ũ

Ű BNA ŏŽG�ŸºČ�ģ�ŻDƌĀƒŷšŰŖŮŽ	ŷ±¹Ƒ 5 NÛşƋ 7 NÛŻ�aũŶśţŸé

ėł³ĿŻnūƍĂGĜL�ž��ūƍ� ŕľýĊ�Čž�¢ūƍ"IŻŚƍŧŸŠ.şųŶšŰ 

(U 2A)Ŗ[4, 5] ŧƎƋŽêěşƋŕ±¹ÛơƔƥƑqŨţ�ųŰƃƃ±¹ļƑö�çŻşŨœţūƍŧŸŠŷš

Ǝſŕœś¸ç³ĿĜL�ŸľýĊ�ČƑ)ż!ŝŰBNAŠŅæŷšƍŸĈŝŰŖŧŽ�áŽƇŸŻŕ±

¹¶ĵƑ 5 NÛŻ�ųŰƃƃ±¹Û_ŻƘǅƼƮǅZƑp'ũŶşŨœŨƑ]ũŰƓƾƭ±¹X�t³Ŀ

AmNAŽĢĠBƀG�ƑĔųŰ (U 2B)Ŗ[6] «�Ĵƌ AmNAŽľýĊ�Čž 2’,4’-BNA Ƒašţ�Qƌ

źŠƋéėł RNA ŸŽĂGĜL�žHøŷŚƌŕ±¹¶ĵƑ§ĸ>ūƍŧŸŷ³Ŀ?đŸũŶŽ�ĪƑ

œƆƍŧŸŻ�:ũŰŖ§�Ż AmNA ŽƓǈƨƦǈƤ?đŸũŶŽFČ�ƑƴƬYőþċüŻŞśŶģ�

ũŰŖApoB ƧǈƳƛĪŽ mRNAƑ¸çŸũŰĺ�eæÙ�3<°Ƒģ�ũŰĂ°ŕAmNAŷ�ŐũŰƗ

ǄƠƯƛǆƗƨƭž 2’,4’-BNAŷH·Ż�ŐũŰƗǄƠƯƛǆƗƨƭŸ¿ĮũŶ#�Ż ApoB mRNAŽæÙ

Ƒ�3ũŶŞƌŕ2’,4’-BNA Ƒ�QƍƓǈƨƦǈƤ<°ƑîūŧŸŠ.şųŰ (U 2Cŕģ�Żž AmNA Ž

±¹ļõýAe�ŻǀƨǅZƑp'ũŰ AmNA[NMe]ƑÝśŰ)ŖAmNAŠÙW³Ŀ?đŽ§¨9�ė

ý­ŷŚƍ 2’,4’-BNA Ƒ+Ťĺ�eæÙ�3<°Ƒæ�ũŰŧŸža^�ćÈţŕ
�Ž³Ŀ8đëô

Ž²ŸźƍŧŸƑ«�ũŰśŖ 

 

図 2. A) 架橋環サイズの異なる BNA類の構造 B) AmNAの構造と特性 C) 2’,4’-BNAと AmNAのアンチセン
ス効果の比較 

 

Ŕ ��ŕ�ŗžŧƎƃŷŻ�ƋƎŰêěƑZŻ BNA ±¹¶ĵŽƨǂǉƮǈƜƑĔśŕ³Ŀ?đŽ#ƎŰ

ý­Ÿźƌ�ƍ�t³Ŀ AmNA ŽŅæŻ�:ũŰŖAmNA ž±¹ļõýAe�Ż·ŗźĆ�ZƑp'

ūƍŧŸŠŷšƍŸśŜÔŃƇ¨ũŶŞƌŕÙWŧƎƑ2ÝũŰ³Ŀ?đŽþċ*=�ƈĀĄðĔ�Ž�
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PƇ´ġũŶśƍŖ 

 

3.  BNA 
	�����  
Ŕ ÷�úŷž³Ŀ?đƑè�ũŰ±¹X�t³Ŀ BNAŽŅæŸŮŽºČ�ŻŴśŶÿ�ũŰŖũşũĴ

wŕ�*Ż��ũŰ³Ŀ?đŠªƄŽĀĄƈþċŷŽƄđ<ƑîūŧŸžŋũţŕnĨã�Ž3Ňƈ7

�ÝŸśųŰOōÏŻŴźŠƍŧŸŠ��ŨƎƍŖƇũ³ĿĎĬŠJTŽÛ\Ž^>Ƒ�êũŶŮŽºČ

ŽƗǈŸƗƷƑ/ƌ¦ŝƍŧŸŠŷšƎſŕä^ļ�ŷÔâçŻđ<Ƒîūß«çź³Ŀ?đŽŅæŠ«

�ŷšƍŖ�ŗŠŧƎƃŷŻŅæũŶšŰ BNA ŏŽ#ƎŰºČ�žŮŽûļ±¹¶ĵŻÞ¯ūƍŖŧŽ

±¹ŽŅńƈ�Ī^>Ƒ�ƋşŽ_ļ4ÎŻƊųŶ3�ŷšƍŘBNA ƤƔƩƨřŠŅæŷšƎſŕ�ŗŽ

ªƅ[�ƈƧƔƾǈƜŷŽƄđ<Ƒæ�ūƍ³Ŀ?đŽŅæŻašţİŵţşƇũƎźś (U 3)Ŗ 

 

図 3. BNAスイッチの概念図 

 

3-1. ±¹ŽŅĖŻƊƍºČ�3�  
Ŕ �ŗžƃŬŕ·ŗź_ļ4ÎŻƊųŶ±¹ŠŅĖūƍƻǈƣǄƫǈƓƦƧǉǅX BNA ŽŅæƑĔųŰ 

(U 4A)Ŗ[7] ±¹ŽŅĖŻ�śûļö�Ľ|ƈ±¹ļJįŽö�çźÉƄGśŠ^>ūƍŰƆŕ¸ç³

ĿĜL�ƈľýĊ�ČŠašţ^>ūƍŸĈŝƋƎƍŖƻǈƣǄƫǈƓƦƧǉǅX BNA žŕ±¹ļƷƕƮ

ǅZ�ŽĆ�ZŻƊųŶ·ŗź_ļ4ÎŻÔâçŻ�ùũŶ±¹ŠŅĖũŕ�ŝſÐĆ��žĿ�®

��ŷÔâçŻ;À.ğŨƎƍŖƷƕƮǅZŽ 2�ŻŌeÁ}�ŽƮƬǇZƑp'ūƍŸĿŻnūƍhj

�Š�¢ūƍ� ŕ%ÒoŻƊųŶÔâçŻ±¹ƑŅĖŨŭƍŧŸŠFČŸźƌŕŨƋŻƓƾǈƈƨƗǉǅ

źŹŽÁ³6Ƒ�ÝŨŭƍŧŸŷ 4’-C-ƴƭǇƙƢǀƨǅ RNA Ż^�ŷšƍŖƃŰ 4-ƮƬǇƻǈƣǄƫǈžĻ

$6ŻƊųŶ	�®��ŻŞśŶƇ;À.ğFČź 4-ƓƾƱƻǈƣǄƫǈƁŸĦpŷšŕĻ$çÛ\�ŷ

ÔâçŻ RNAĦp�ƑæÜŨŭƍŧŸŠŷšƍŖ 

Ŕ ƃŬƻǈƣǄƫǈƓƦƧǉǅX BNA Ÿ 4’-C-ƴƭǇƙƢǀƨǅ RNA Ž�ŀł��ČƑģ�ũŰŸŧƏŕ


�ŻCũŶašźužĥƆƋƎźşųŰŖŧƎžƻǈƣǄƫǈƓƦƧǉǅXBNA±¹ļŽö�çĚRŠŕ

ûļVjŻƊƍĜL��¢<°Ƒ�ŲÇũŰŰƆŷŚƍŸ
�ŨƎƍŖ� ŷľýĊ�ČŻžŎĐźu

ŠěƋƎŕƻǈƣǄƫǈƓƦƧǉǅX BNAž 4’-C-ƴƭǇƙƢǀƨǅ RNA Ÿ¿ĮũŶ 150���Žhj�

ƑîũŰŖŧƎžşŨœś±¹¶ĵƑcŜŧŸŷľýŽ�İŠl£ŻźųŰŰƆŷŚƍŸĈŝƋƎƍŖéė

ł³ĿŸŽĂGĜL�Ƒ^>ŨŭŬŻ³Ŀ.ğľýŻnūƍhj�ƑË~ŨŭƍŧŸŠŷšƍŧŸşƋŕ
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ƻǈƣǄƫǈƓƦƧǉǅX BNA ž_ļ4ÎŻƊųŶļ�ÔâçŻđ<ƑcƐŭƍŧŸŠFČźĎv.ğ

XƓǈƨƦǈƤ?đźŹƁŽsŅŠ«�ŷšƍ (U 4B)Ŗ 

 

図 4. A) 様々な外部刺激によるベンジリデンアセタール型 BNAの架橋開裂制御 B) 架橋の開裂に伴う機能性
の変化  
 

3-2. ±¹Ž¶ĵ^>ŻƊƍºČ�3�  

Ŕ � ŕ±¹ŽŅńŽƄźƋŬŕŮŽ¶ĵƑ^>ŨŭƍŧŸŷ BNA ŏŽºČ�ƑħúūƍŧŸƇFČŷŚ

ƍŖ§İ�ŗŠŅæũŰ�t³Ŀ SeLNAž±¹ļŻ�µ�ŽƦǆǈAeƑ¨ũŶŞƌŕĿ>Ļ$C�Ż

ƊųŶ SeOLNA ŸFĳçŻ¶ĵƑ^�ūƍŧŸŠŷšƍ (U 5A)Ŗ[8] SeOLNAžœµ�ŽƦǆƱƙƢƭZƑ

¨ũŶŞƌŕ±¹Û_ŻĿýAeŠfWūƍŧŸşƋ SeLNA ŸžºČ�ŠašţâźƍŸ
�ŨƎƍŖƃŬ

SeLNAƑp'ũŰƗǄƠƯƛǆƗƨƭŽĿ>Ļ$�ù�Ƒĳé HPLCŻƊųŶģ�ũŰĂ°ŕķĿ>Àý

ŸƣƨƗƬǆƔƬǉǅ (DTT) ,ÚŻƊƌ SeLNA Ÿ SeOLNAņŽ¶ĵ^>ƑąƌıũĔŜŧŸŠFČŷŚų

Ű (U 5B)ŖŧŽ¶ĵ^�ŽFĳ�Ƈ SeLNA ŽÔŃŽ 1ŴŷŚƍŖăśŶ SeLNA Ÿ SeOLNA Ƒ 6½Z

ĶăũŶp'ũŰƗǄƠƯƛǆƗƨƭŸéėł DNA Š��ūƍ�ŀłŽēğÌ{ (Tm  ) ƑÍjũŰĂ

°ŕ�ĉŽņŷkŻ 30 ˚C İś ŽuŠĝÍŨƎŰ (U 5C)ŖŧŽuž�ŗŽ
�Ƒašţ�QƍƇŽŷ

ŚƌŕSeLNA ŠƤƔƩƨŸũŶ¨Ýź�ĪƑ¨ũŶśƍŧŸŠ.şųŰŖŮŧŷ§�Ż�ŀł��ČŽuƑ

2ÝũŰĿ>Ļ$�ù�ƹǇǉƸŽŅæƑĔųŰŖU 5DŻîũŰǁǆƙǂǃǉƵǉƟǈXƹǇǉƸžŕĻ

$ç®��ŷžhjźƺƓƶǈ¶ĵƑ��ũŶÇ%Õ�ŻŚƍŖ� ŕĿ>ç®��ŷ SeOLNA XŻ

^�ŨƎƍŸƤƪƿļ.Žhj�Šašţ��ũŕĒ%ZŸÇ%ZŠŊƎŶæ%ūƍŧŸƑ«�ũŰŖķĿ

>ÀýŸĻ$XƜǅƧƨƗǈ (GSH) ŽÊ;ŻƊƍƹǇǉƸŽĒ%�{Ž^>ƑĲīũŰĂ°ŕC�¤

ņŽāķŻ�Ŝæ%ŸÇ%ŠìşŻĝmŨƎŕ¨ÝźĿ>Ļ$ƦǈƢǈƜƹǇǉƸŽŅæŻ�:ũŰŖŧ

ƎƃŷŻĿ>Ļ$Û\Ž^>Ƒ�êũŶ�ĪŠ^>ūƍƗǄƠƯƛǆƗƨƭŽŅæ�žƂŸƒŹźţŕ


�Ž�ÝëôŻ«�Š�ŰƎƍŖ 
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図 5. A) 酸化剤と還元剤による SeLNAと SeOLNA間の構造変換 B) 酸化還元の繰り返し応答性 C) SeLNA
と SeOLNAの二重鎖形成能の評価 D) 二重鎖形成能の差を利用した酸化還元応答性プローブ 

 

Ŕ ��ŽƊŜŻŕ�ŗž·ŗź_ļ4ÎŻƊųŶûļ±¹¶ĵŽŅĖƈ¶ĵ^>Ƒ3�ūƍŧŸŷŕ¸ç

³ĿĜL�ƈľýĊ�ČŠ^>ūƍòŗŽ BNA ƤƔƩƨŽŅæŻ�:ũŰŖŧƎƋŽƤƔƩƨƑ÷�ú

ŷÿ�ũŰƓǈƨƦǈƤ³ĿźŹŸĀƄGƐŭƍŧŸŷŕ7�ÝŽrźśĀĄĹ�çź³Ŀ?đŽŅæź

ŹŻŴźŠƍƇŽŸ«�ũŶśƍŖ 

 

4.  ����  
Ŕ ��Ż�ŗŠŅæũŶšŰ±¹X�t³Ŀ BNA ŏŽºČ�Ÿŕ³Ŀ?đBƀ_ļ4Î�ù�ƤƔƩ

ƨƁŽsŅŻŴśŶÿ�ũŰŖ±¹¶ĵƑ¶�ūƍAeƈiČZƑòŗ^¥ūƍŧŸŷ`·źºČ�Ƒ

¨ūƍ BNAŏŽ8ĘŠFČŷŚƌŕ
�Ƈ?đMƑžŪƆ·ŗźëô.ŁŷŽ�ÝŠ«�ŨƎƍŖBNA

Ƒý­ŸũŰ.eƤƔƩƨŽŅæëôŻŴśŶžƃűZíç¾ňŷŚƍŠŕ±¹¶ĵŽ>gç3�ŸśŜ

ŧƎƃŷŻźśƟǈƦƹƬƑZŻ³ĿŽ�ĪƑ3�ŷšŰŧŸžašź�¼ŷŚƍŸì�ũŶśƍŖ
�ž

ŧƎƋŽƤƔƩƨ�ĕƑĺ�eæÙ�3ÄźŹŻ�Ýũŕ8đƈƝƾƘǅƲƔƗǇƣǉ.ŁŽæsŻĩ×

ũŶśšŰśŖ 
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ɡɈɨLȰɟɒǅȚɱëāǉ�L�ȕıL�șwĸǧqȔǷȪ Bioorganometallic Chemistry;ǇȘǻǸ

ȓǆƍȗ;�ș�ȒȔǷȪǽɱĭnȡȔȘtcȆȫȎɡɈɨLȰɟɒǅȮ~ȡǼȘ;ǪȉȪȕɱ1) α−�,

Ǎ2ŗȘǉ�ǋ ǽŪ]ȇȎɈȲɚɱȌȇȓ 2) N-ïŗǻȧȜ 3) C-ïŗȘǉ�ǋ ǽŪ]ȇȎ 3 ɈȲɚȕ

ȗȪɳÃǴȚȄȫȨșǹȐǼȨĩȘα−�,ǍŪ]pȮƿȯȔŉœ�ƤȕȇȓǾȎɳ1ôȰɟɒǅș N,C-ï

ŗȚȰɟɏŪ]ȘȧȑȓɜɚɊɏɱƈļƧȕǸǹǰĂþƷ ȮþśȉȪƪuȔǷȩɱ α−�ĞţȚāŻ�4

șȎȤșÌ¬ºșǰǸ�ŻrxƗǁ�ȔǷȪɳƹLșƻŐȔűȩ�ȃȨȫȎȄș;�ɍȿȲɬȘţŁȘ

²Ǹɱα−�,ǍȘāŻǁ�ȎȪǉ�ǋ Ȯ�4ȇɱN,C-ïŗȚɜɚɊɏǍþśșȎȤȘĖ�ȉȪȕǸǹ

șȚ�®ȗŉœÄĹȕŸǺȪɳ�ȇȀȥ>Ȥȓ]ÂȆȫȎɡɈɨLȰɟɒǅȔǷȪɘȴɪɄɑɨȰɦɑɬ 1)Ț

Ȅșα−�,ǍŪ]pȔǷȪǽɱ¾|ȗ
Șɱ�ǔȘtcȆȫȎȟȕȯȖșɡɈɨLȰɟɒǅȚɱN-ïŗǷȪ

ǸȚ C-ïŗŪ]pǽm*ĽȘ}ǸɳȄȫȚɡɈɨLȰɟɒǅǽɱɔȲȶɦɛɧɬȺȦȲɡɮɁɬȺƘƇȝș

¹ĳȮ�kȉȪıL�;ǇșŉœŹȮ�·ȘǐĻȆȫȓǾȎȄȕȘƨiȉȪɳȄȫȨșĳƴȔȚıįď

ºȮōȉȰɟɒǅǻȧȜɜɚɊɏȕǉ�ǋ ȕșŪ]ÿªǽYƏLƘƇȕȇȓșāŻȘǷȡȩ°ǣȮRȠ

ȆȗǸșȔɱų]T¹Șȧȑȓķ�ĽǼȒŜ%Șǉ��4ǽYŻȗ N,C-ïŗǽƿțȫȎȕÔ�ȆȫȪɳ

�ǚȘɱĭnȡȔȘtcȆȫȓǸȪȟȕȯȖș N,C-ïŗŪ]pɡɈɨLȰɟɒǅȕɡɈɨLɜɚɊɏȚɱɧɬ

ȷɮǁ�Ș-OHrȦ-NH2rȮëȉȪǋ ȕșų]T¹Șȧȑȓ]ÂȆȫȓǸȪɳ 

α−�,ǍŪ]pșɡɈɨLȰɟɒǅȚ]ÂâčȘȧȑȓɱk 1 Șōȉ A-C ș 3 ɈȲɚȘ;ǪȉȪȄȕǽ

ȔǾȪɳBƲșɘȴɪɄɑɨȰɦɑɬȚȰɄɊɨɘȴɪɄɬǼȨ 6 ĆǘȮũȓȰɦɑɬǁ�ȮþśȉȪ A ș

ɈȲɚȕȗȪɳĭnȡȔȘ}ȀșɡɈɪɄɬŪ]pȰɟɒǅǽȄșâčȔ]ÂȆȫȓǸȪ 2)ɳ]Âč B Țɱα−

�,ǍȘǃ�º�ŻrȮëȉȪȰɟɒǅȕǉ�vȕșT¹ȘȧȑȓɡɈɨLȰɟɒǅȮ³ȪâčȔǷȪǽɱ

1990 §�Șɱ­Ǹǃ�ŻFȮëȉȪɖɗɧɁɬɱɗȽɧɨȰɟɬɱɝɨɘȱɧɬǃ��șŪ]ȇȎȰɟɒǅǽ

tcȆȫȎșȮǾȑǼȂȘɱ}ȀșƷ°CȦɔȲȶȲɡɮɁɬȺƘƇǽȄșÆčȔ]ÂȆȫȎɳê±ș C Ɉ 

 

k 1ɳα−�,ǍŪ]pɡɈɨLȰɟɒǅș]Ââč 

0' 

�� �� 
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 ȲɚȘ;ǪȆȫȪșȚɱǃ��Ȯaȣ�Ȥ]ÂȇȎǉ�ǋ Ȯαɲ�,ǍȘL�ĽȘŪ]ȉȪ]ÂÆč

ȔǷȩɱ}Ćǘ]ÂčȔǷȪAɈȲɚȦɱ�ȤþśȇȎǃ�ǁ�Șǉ�Ȯ±4ȫȉȪ BɈȲɚȕćȞȪȕȧ

ȩǜšĽȗ]ÂũƬȕŸǺȨȫȪɳȄșɈȲɚȔȚɱȰɟɒǅǁ�șþśȦ,Ǎȝǃ��Ȯ�4ȉȪȎȤș

ƘƉǋƛȮ�ǹ]ÂɨɮɎƗƔȮƉǹ¸ƍǽĠȀɱȡȎǉ�ǋ ȕȰɟɒǅșŪ]âčȆǺŋŕȇȓȇȡǺ

țìȢșǉ�1ţȮëȉȪǋ ȮſĵȘ�4ȔǾȪȎȤɱ2ș�ȒșÆčȕćȞȓȽɬɖɐɎɧȰɨȻɟ

ɂɎɧɮȦɜɚɊɏLȘȧȪāŻE:ǽ�çȕȗȪȎȤǱFĽȔǷȪɳȄȄȔÂ`șǌȮÖȪșȚɱǉ�ǋ

 ȕȰɟɒǅȕȮŪ]ɯconjugationɰȉȪT¹șƿÊȔǷȩɱŪ]T¹ğȕȇȓǃ���Ș�4ȉȪ�Żr

șƿÊȗȖŸÁȮƍȉȪğǽ}ǸɳȌșȎȤâčƞĽȗɡɧɋɎȚ~ǾǸȥșșɱ��ȗëāǉ�ǋ ș

ǐĻɱconjugation T¹șǐĻǽ¸ǦȔǷȩɱBƲș A čǻȧȜ B čȕćȞȓŉœǽƺȫȓǸȎɳ 1990

§�±NǼȨ 2000 §�BNȘǼȂȓ Jackson3)ǻȧȜ van Koten4)ȨȚɱȹɪɂȷɋɚɧɬȺȮ?ĳȉȪȄȕ

ȘȧȑȓǰIĬǼȒƿÊĽȗȰɟɒǅɲǉ�ǋ șŪ]ǽYŻȔǷȪȄȕȮtcȇɱƾ®ȗ conjugationT

¹ȮƿÊȉȪȄȕȘȧȑȓɱ�Ȥ]ÂȇȎǉ�ǋ ȕȰɟɒǅȮſĵȘ conjugationȇȓɱÅìșǉ�Ȯëȉ

ȪɡɈɨLȰɟɒǅȮ]ÂȔǾȪȄȕȮōȇȎɳÃǴȚ 2000§ȘCčș0�ºȘŅŀȇȎɡɈɨLȰɟɒǅ]

ÂȘǒȉȪŉœȘŅÆȇɱCN-ɡɈɦȾȲȹɨǋ ȕȺɨɈɟɬǅșų]ɱǻȧȜ NCN-ɗɬȾɮǋ ȕɒɨ

ɔɧɬșȹɪɂȷɋɚɧɬȺȘȧȑȓáȇǸɈȲɚșɡɈɨLȰɟɒǅș]ÂȘÂGȇȎɳȡȎɱȄȫȨǽǉ�

ǋ șþƷȦāŻɱ�ßȮ×ȗǹ
ĠȀ N,C-�ŻrLȦɡɈɨLɜɚɊɏȝș�ǐǽYŻȗȄȕɱȆȨȘ

]ÂȇȎɡɈɨLȰɟɒǅɴɜɚɊɏǽſ¤ŨŵLɱĻ3ɱƓ�řșÿǴȗĨºɭāŻȮōȇɱāŻºñ

àșǱFǷȪţñ;�ȕȗȪȄȕȮƎ:ȇȎșȔɱȌȫȨșƙťȘȒǸȓŦ�ȇȎǸ 5)ɳ 

 �Pd��	 Pt��������� 6)�

ÃǴǽŉœȮǐ�ȇȎ®èȘtcȆȫȓǸȎɡɈɨLȰɟɒǅș}ȀǽɱǅɱvrɱHĤɱ3řȘȧȑȓ

ǉ�ǋ ǁ�ǽ;ƒȮWȂȪɱǷȪǸȚëāĚ�ȝșĚƒºȘ�ȇǸřɱāŻñàȝș�ǐȮƉǹ�Ȕ

Ǜ�ȕȗȪîƒċșgǨȮËǺȓǸȎɳȡȎɱñàŉœȔȚɱĨºɭāŻÒŤȘɞɨɊȺɦɠɂȻɮɨșȡ

ȕȡȑȎǈǽ¸ƍȕȗȪȄȕȮŸǺȪȕɱYŻȗǕȩňǸ]ÂũƬȔ~ǈ]ÂǽYŻȔǷȩɱǼȒ}ÿȗǉ

�őș�4ǽYŻȗɡɈɨLȰɟɒǅȮáȎȘǐĻȉȪ¸ƍǽǷȑȎɳȌȄȔɱÃǴȚȰɟɒǅǁ�ȕȇȓ

�ĢĵôșȺɨɈɟɬǅȮɱǋ ǁ;ȕȇȓ��ºɱYĚºɱǉ�YÕºȘ0ȫȎɛɬɃȰɨɁɟɬǋ 

ȮŪ]ȇȎɡɈɨLȰɟɒǅȮŸúȇȎɳǐĻȇȎǉ�Ū]pȺɨɈɟɬǅȚɱɛɬɃȰɨɁɟɬǃ��ǼȨ

2ĆǘȔ]ÂYŻȔǷȩɱ3 LɐɂɘɦɂȽɂȻɮɨǼȨ]ÂȮ:Ļȇȓɱ10 gșɡɈɨLȰɟɒǅȮ 2åȔ

]ÂȉȪȄȕȔǾȪɳȡȎɱȄȫȨșǉ�Ū]pȺɨɈɟɬȚǅȦ3ɱHĤó�Ș��ȔǷȩɱɜɚɊɏ]Â

ȦƩ;�ȼɨLó�Ȕǉ�ǽĐ:ȇȗǸȄȕǽŋƚȆȫȎɳȌȄȔɱÃǴȚȄȫȨșȺɨɈɟɬǅĵôșɡ

ɈɨLȰɟɒǅș�ǼȨĩȘ��ºȘ0ȫȎ Pt ǻȧȜ Pd Ū]pȺɨɈɟɬǅȮĳǸȓſ¤ŨŵLȘȧȪ

ǉ�ǜŒpñàșǐĻȘVŨȯȏɳ 

N,C-ïŗȘőǴșŶÕrȮëȉȪ PtŪ]pȺɨɈɟɬǅȮ]ÂȇɱȌșſ¤ŨŵLŻȘȒǸȓƙťȗ

üƕȮƉȑȎȕȄȬk 2ȘōȉǏǍȰɨȸɨrȮëȉȪPtŪ]pȺɨɈɟɬǅșëāĚ�ĚĒǽɱ9Qɲ

HĤØ!ȘȧȑȓYƳĽȘɇɨɲȼɨ{ÕȮƨȄȉȄȕƎ:ȇȎɯk 2ɰɳǰ)Ĭ3�ǩµǎǻȧȜ SEM

Ɛ�ǼȨıÂȇȎȼɨȚȰɟɒǅșſ¤ŨŵLȘȧȑȓıÂȉȪƩ;�ȼɨȘĩëșɟȹɪɬȾȲɃșŴ

ŮĪþƷ ȔǷȪȄȕǽōȆȫȎ 6b)ɳȼɨș IRɂɜȹɎɨȮė�ȇȎȕȄȬɱ1627.8ǻȧȜ 3295.5 cm-1ȘȌ

ȫȍȫĚĒĪÀȕćȞȓ�ĎÜɀɘɎȇȎ C=Oɯamide I ɔɬɏɰǻȧȜ N-H�ųÐJǽƐ�ȆȫȎȄȕǼ 
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k 2ɳǏǍȰɨȸɨrȮëȉȪ PtŪ]pȺɨɈɟɬǅǻȧȜȌșɎɨȵɬĚĒșƩ;�ȼɨL 

ȨɱȼɨŴŮ�ȘǻȂȪĊţŪ]ș¯ÂǽōfȆȫȎɳȡȎĩ¶Ľȗ 1678.0ǻȧȜ 1527.5 cm-1ɯamide II 

ɔɬɏɰǼȨ Pt-Ū]pȺɨɈɟɬǅȚ;�ǑĊţŪ]ȘȧȑȓȰɬɊɕɦɩɨβ-ɀɮɎpșƩ;�þƷ 

Ȯ¯ÂȇȓǸȪȄȕǽōfȆȫȎɳÃǴȚȆȨȘŞ�ȗþƷ¼tȮ³ȪŀĽȔɱcryo-TEM ȮĳǸȓƩ;�

ȼɨŴŮșþƷƒöȘVŨȯȏɳȌșŪ÷ɱk 3akȘōȉÿȗ 2.1 nmǑǙșŲĪþƷȮōȉ TEM/

Ȯ³ȎɳȄș TEM /ȚƘàǠȧȩ�âȘġğȮ]ȭȋȎķ/ȔǷȪȎȤĝǸɦȲɬȚǆ1ţȔǷȪ Pt Ȯ

aëȉȪǧqȕŸǺȨȫȪɳȆȨȘȼɨŴŮș@ǕƏǇȔșhÈ/ė�ȮƉȑȎȕȄȬɱk 3bkȘōȉh

È/Ȯ³Ȫ
ȘÂGȇȎɳȄșhÈ/ǼȨǜ]ÿªș�ŏºɱO�ù�ȾȲɃřșŪé�ĽɕɦɡɮɈȮ

Ś:ȉȪȄȕȘȧȑȓɱƩ;�ȼɨŴŮ�ȘǻȂȪŞ�ȗſ¤ŨŵLÿªȮċ�ȉȪȄȕǽȔǾȎɯk 4aɰɳ

k�șǲĮȚ Pt øȮƋȉǽɱȄȫǽȰɨȸɨǍȔM<ȨȫȪȧǹȘȇȓ��Ș=ȮȗȇȓÝ=ȇɱ}�þ

ƷȮ¯ÂȇȓǸȪÿ�ǽȧȀ;ǼȪɳȄșèɱPt øȮaȣ�Ǒșƫǝ 2.18 nm Țk 3a �șĝǸŲĀÿș

ǑǙ 2.1 nmȕƂǸ�ƀȮōȇȓǸȪɳƩ;�þƷ �șſ¤ŨŵLÿªȮĀªĽȘōȇȎk 4bǼȨȚɱ

IR ɂɜȹɎɨǼȨ�½ȆȫȎÿȘ;�ǑĊţŪ]ɯ0.47 nmɰȮ�ȇȎȰɬɊɕɦɩɨpșβ-ɀɮɎǜ] 

ș¯ÂǽŋƚȆȫȎɳ��șŪ÷ȧȩɱɛɬɃȰɨɁɟɬǃ��ȮëȉȪ Ptǋ ȮŪ]ȇȎȺɨɈɟɬǅǽ

ëāĚ��Ȕſ¤ŨŵLŻȮōȇɱƩ;�ȼɨȮ�ǺȪȼɨLCȕȇȓ!ĳȉȪ
ɱȆȨȘɱɡɈɨLȰɟ

ɒǅșƩ;�ȼɨLȮ?ĳȉȪȄȕȘȧȑȓɱſ¤ŨŵLþƷȮɌɬɚɩɮɎȕȇȎǉ�șǜŒÿª@´

ǽYŻȔǷȩɱɐɒȾȲɃȶɮɉɮȔþƷș@´ȆȫȎ Pt ǜŒp;�ñàșE:ǽYŻȔǷȪ
ǽæȨ

ǼȕȗȑȎɳȡȎɱðŉœȘȧȩɱɡɈɨLȰɟɒǅȮĳǸȎāŻºñàșǐĻȔȚɱőǴșL�{ÕȦĤ

ɯƩǢĎɰřșĨįAĜȘ�ȇȓ��ȗɡɈɨLȰɟɒǅșǐĻǽǌȕȗȪȄȕǽōȆȫȎɳ 

 
k 3ɳPtŪ]pȺɨɈɟɬǅȼɨŴŮș cryo-TEM/ǻȧȜ@ǕƏǇhÈ/ 
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k 4ɳƩ;�þƷ �ȘǻȂȪ PtȺɨɈɟɬǅƩ;�șǜŒÿª 

ŭǸȓɱÃǴȚɛɬɃȰɨɁɟɬǋ Ū]pȺɨɈɟɬǅȮƸŪȉȪ
ȘȧȑȓɱɡɈɨLɜɚɊɏȮ]

ÂȇɱȌȫȨșſ¤ŨŵLȘȧȑȓȆȨȘǰ©ȗǉ�ǜŒ@´ǽƉǺȪȕŸǺɱǉ�Ū]pȺɨɈɟɬǅ

ɜɚɊɏș]ÂȘVŨȯȏɳT¹ó�řș]ÂčșƙťȚńȀǽɱ&ơrȦų]CȮ¢�ȇȎŪ÷ɱĒ

łčȮĳǸȓƂ�ȗUĬȔk 5 Șōȉ Pd ǻȧȜ Pt Ū]pȺɨɈɟɬǅɜɚɊɏȮ]ÂȉȪ
ȘÂGȇ

Ȏɳ�ɱÃǴǽƝȞȎǕȩȚĭnȡȔȘÞīäŇșɡɈɨLɜɚɊɏȘǻǸȓ Pd ǋ Ū]pșɜɚɊɏ

Ț�ƖșȢȔǷȪ 8)ɳȆȨȘɱÃǴȚȄȫȨ Pd, Pt Ū]pɜɚɊɏșſ¤ŨŵLȘȧȪǉ�ǜŒ@´ȮƘ

ȢȎɳȌșŪ÷ɱĚĒĪÀșȄȫȨșɜɚɊɏȘƩǢĎȮģ�ȉȪȕɱƩǢĎȘȧȑȓĻıȉȪɞȲȹɪȸ

ɣɖɌɮɀɥɬȘȧȑȓ;�7ĊţŪ]ȘĵôȉȪ self-lock pþƷǽŊyȆȫɱ;�ǑĊţŪ]ș¯Â

ȮǭJFȕȉȪſ¤ŨŵLǽƹƉȇƩ;�ȼɨǽ³ȨȫȪȄȕȮƎ:ȇȎ 6a)ɳ³ȨȫȎ Pd Ū]pɁɜɚ

ɊɏƩ;�ȼɨŴŮș SEM;öǻȧȜÙ�3ɯSPring-8ɰȮĳǸȪ¨Ƒ XŰÛ	ɯWAXSɰǻȧȜ�Ƒ X

ŰÛ	ɯSAXSɰƒöȮƉȑȎȕȄȬɱƩ;�ȼɨŴŮ�ȘǻǸȓ PdŪ]pɁɜɚɊɏǽ;�ǑĊţŪ]

Ȯ�ȇȎɕɦɩɨǃ_șβ-ɀɮɎ�] Ȯ¯ÂȇɱȄȫȨǽȆȨȘǘ�ĽȘǜŒLȇȓβ-ɀɮɎ}�Œ� 

ɯɦɡɦþƷ ɰȮ¯ÂȇȓǸȪȄȕǽæȨǼȕȗȑȎɯk 6ɰɳȄșŪ÷ȚɱBƲș PtŪ]pȺɨɈɟɬǅșſ

¤ŨŵLÿªǽȰɬɊɕɦɩɨǃ_ȔǷȑȎȄȕȕ�ƎņŃȉȪÿȔǷȪǽɱ³ȨȫȎƩ;�þƷȮƂȀ

Ɛ�ȉȪȕɱFmoc &ơrǽ�ǑȮȒȗȁȧǹȘπ-ɂɈɋȸɬȺȇȎþƷǽƎȨȫɱȄȫȨǽɕɦɩɨǃ_Ȯ

��LȉȪƍiȘȗȑȓǸȪȕŸǺȓǸȪɳ�ɱȄșɕɦɩɨǃ_ș�]Țǉ�ǜŒȘǒȇȓ~Ǿȗɡɧɋ

ɎȕȗȪɳȒȡȩɱN,C-ïŗșǃ_ǽ�ƀȇȓǸȪȎȤɱPd, Ptĺőǉ�ɁɜɚɊɏȼɨ�ȔȚɱN-ǷȪǸȚ

C-ïŗșȖȐȨǼ�âȘ^őșǉ�ǽǃ=ȇȎƩþƷ Ȯ�ǺɱȌșŪ÷ɱPdȕ Ptș^őǉ�ǽ^=Ș

ǃ_@´ȆȫȎÿȗĺőǉ�ǜŒǽƼÂȆȫȪȄȕȕȗȪɳ��șŪ÷ȧȩɱPd ǻȧȜ Pt ȰɨɁɟɬǋ 

șŪ]ȇȎȺɨɈɟɬǅǽőǴșL�{ÕȦĨįó�Ș�ȇȓǰǸ��ºȮōȇɱƩǢĎȼɨLȘȧȑ 

 

k 5ɳPd,PtŪ]pȺɨɈɟɬǅɁɜɚɊɏ 
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ȓǉ�ǜŒÿªǽŞ�Ș@´ȆȫȎƩ;�ǜ] Ȯ�ǺȪȄȕǽōȆȫȎɳðŉœȚāŻºǉ�ǋ Ȯ

ȰɟɒǅȦɜɚɊɏșſ¤ŨŵLŻȮ?ĳȇȓǜŒ@´ȇȎ>Ȥȓș#ȔǷȩɱɡɈɨLȰɟɒǅȦɡɈɨ

LɜɚɊɏșſ¤ŨŵLǽǉ�ǜŒpāŻºñàþśșȎȤșýȤȓëIȗÆĆȕȗȩ³ȪȄȕȮōȇ

ȓǸȪɳ 

 
k 6ɳPd,PtŪ]pȺɨɈɟɬǅɁɜɚɊɏșƩǢĎȼɨL 

 
!�Pd��	 Pt�������� ���

ĭnɱÃǴȚɡɈɨLȰɟɒǅǻȧȜɜɚɊɏșſ¤ŨŵLŻȕǉ�ǋ ǁ;șōȉƓ�āŻȮ?ĳ

ȇȓáȇǸƩ;�Ɠ�ŠșE:ȘVȩŨȯȔǸȪɳ�ƁȘL�ĽɭĨįĽ��ºȘ0ȫȎǋ ȚƓ�ď

ºǽ�Ǹ._ȘǷȪɱȌȄȔÃǴȚ��ºȕƓ�ďºșSâȘȉȁȫȎɗɬȾɮpǋ ȘŅŀȇȓɱk 7

Șōȉÿȗ NCN-ɗɬȾɮǋ Ū]pɒɨɔɧɬȮǐĻȇȎɳȄȄȔɒɨɔɧɬș,ǍȘŪ]ȇȓǸȪɁɗɧ

ɁɨɛɬɅɬɯdpbɰǃ��ȮëȉȪ NCN-ɗɬȾɮǋ Țɱǉ�ɲĞţŪ]Ȯ£[ǼȨɗɧɁɨǃ��ș

ŔţȔÏȢƯȯȔl�LȉȪȄȕȘȧȑȓýȤȓ��ȗɉəɨɀȹɪɡɈɨLþƷȮ¯ÂȉȪ�âȔɱ� 

 
k 7ɳNCN-ɗɬȾɮPdŪ]pɒɨɔɧɬǻȧȜ XŰþƷɵa)Ɏɨȵɬȼɨɱ 

b)ȼɨŴŮ TEM/ǻȧȜ c)@ǕƏǇǟ�ŰhÈ/ 
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·ǉ��ȘɓɪȼɬřșŶÕďºșǰǸǃ��ǽŪ]ȇȎǵɚɩďºğǶȮëȇȓǸȪɳȡȆȘɱƓ�Ȧ

ɄɬȾɮȝș¹ĳȘƾȇȎþƷɢɊɮɘȔǷȪȕŸǺȓǸȪɳ]ÂčșƙťȚńȀǽɱk 7 Șōȉ NCN-

ɗɬȾɮPd ǋ Ū]pɒɨɔɧɬȚǊíɲ�đȷɋɚɧɬȺȮ?ĳȉȪȄȕȘȧȩɞɨɊȺɦɠɂȻɮɨȔ

ș]ÂǽYŻȔǷȩɱN-/C-ïŗșL�{ÕȘ�ȇȓȥǰǸſĵ©Ȯōȉɳ�ɱȷɋɚɧɬȺT¹Ȧ\őș

{ÕT¹ȘǻȂȪ Pd șŽǝDıĨȚ�<Ɛ�ȆȫȗǼȑȎɳȡȎɱȸɦɨ HPLC ;öȘȧȑȓɱǉ��

4ǻȧȜ\ő{ÕT¹șB±ȘǻǸȓȰɟɒǅǁ�ș3�Ţ©Ș{LǽĠǸȄȕȮŋƚȇȓǸȪ�ɱ

SPring-8ɯBL38B1, BL40XUɰȔșOŪé X ŰþƷƒöȘȧȑȓŬ�ǃŶșċ�ȮƉǸɯk 7ɰɱȸɦɨ

HPLC ;öșŪ÷ȘǑƽǸǽȗǸȄȕȮŋƚȇȎɳĭnȡȔȘtcȆȫȓǸȪɡɈɨLȰɟɒǅȘȒǸȓȸ

ɦɨ HPLC Șȧȩ3�Ţ©șŋƚǽƉȭȫȓǸȪȥșȚȭȊǼȘ 2 #ȔǷȩɱȆȨȘ X ŰþƷƒöȘȧȑ

ȓŬ�ǃŶȮaȣ;�þƷǽŋƚȆȫȓǸȪȥșȚ 4#ȘƻǿȗǸǽɱȄȫȨȚ5ȓɡɈɪɄɬɱȰɩɮɬ

ǋ Ū]pȰɟɒǅȔǷȪɳ�ƁȘɡɈɨLȰɟɒǅȚŪéºǽ»ȀɱOŪé XŰþƷȘ¸ƍȗ~ǾȆșŪ

éȮ³ȪȄȕǽjǞȔǷȪɳȄȫȚƩ;�ȼɨ�ȔȥƐ�ȆȫȎȰɟɏș;�ǑĊţŪ]Șȧȑȓɱĺâº

șǰǸę��ȗ;�ǜ] șıÂǽƶ©ƞĽȘë?ȔǷȪȎȤȕŸǺȨȫȪɳPd Ū]pɒɨɔɧɬșſ

¤ŨŵLŻȘȒǸȓŉœȉȪŀĽȔ�Ɩș C-ïŗȮ n-ȳɬɍɀɨȰɟɏLȇȎ C-Ȱɨȸɨ Pd Ū]pɒ

ɨɔɧɬșſ¤ŨŵLŻȘȒǸȓüƕȮƉȑȎȕȄȬɱƅǬãºëāĚ�Ș�ȇȓȼɨLŻȮōȇɱĚĒ

ȮHĤ9QȉȪȄȕȘȧȑȓƩ;�ȼɨȮ�ǺȪȄȕȮƎ:ȇȎɯk 7aɰ7a)ɳȼɨŴŮȮ cryo-TEMȔƐ�ȇ

ȎȕȄȬɱBǥȔŦ�ȇȎ PtŪ]pȺɨɈɟɬǅȕ^ÿșŲĪþƷǽƎȨȫɯk 7bɰɱſ¤ŨŵLȘȧȪ Pt

ǋ șǜŒ@´ǽƼÂȆȫȓǸȪȄȕǽōfȆȫȎɳcryo-TEM ș@ǕƏǇhÈ/ɯk 7cɰȕ SPring-8

ɯBL19B2, BL40B2ɰȘǻȂȪÙ�3WAXSǻȧȜ SAXSė�řș\őɂɜȹɎɨș;öǼȨɱȼɨ�Ș

ǻȂȪ;�ǜŒÿªȚk 8a șÿȔǷȪȕŸǺȓǸȪɳȄșþƷǼȨȚ PdCl(dpb)ǋ ɤɑɋɎǽȰɨȸɨ

ǍșǜŒȇȎǧqȘÏȡȫȪȧǹȘ��ȘǜŒLȇȓǸȪÿ�ǽȧȀ;ǼȪɳk 8bǻȧȜ cȚƩ;�ǜ]

 Ȯ C ƭâ_ǼȨƎȎȥșȔǷȪǽɱ;�ǑĊţŪ]Ȯ�ȇȓȰɬɊɕɦɩɨǃ_ș�]ÿªȕȗȑȓǻ

ȩɱȄșȄȕȘȧȑȓ PdCl(dpb) ǋ ǁ�ǽ�ȒǫȜȘπ-ɂɈɋȸɬȺȇȗǽȨ c ƭâ_ȘȷɦɠȮ!Ȫȧǹ

ȘȇȓǜŒLȇȓǸȪȄȕǽæȨǼȕȗȑȎɳȄșÿȗɂɈɋȸɬȺș�nȚ UV ɂɜȹɎɨ�ȘǻȂȪƅǬ

ãǧqșǩƆȗēƃI÷ȮȧȀƜæȇȓǸȪɳ 

ǳ NCN-ɗɬȾɮPd ǋ Ū]pɒɨɔɧɬǽ\őșT¹ó�ȦĨįAĜȘ�ȇȓǰǸ��ºȮōȇɱȰɟ

ɒǅǁ�Șðô-ȭȑȓǸȪſ¤ŨŵLāŻȮ?ĳȉȪȄȕȘȧȑȓɱǉ�ǜŒÿªș@´ȆȫȎƩ; 

 

k 8ɳNCN-ɗɬȾɮPdŪ]pɒɨɔɧɬƩ;��ȼɨ�ȘǻȂȪ;��]ÿª 
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�ǜ] Ȯ]ÂȔǾȪȄȕȮæȨǼȘȇȎɳÃǴȚɱȆȨȘ�ĄƹȯȔǜŒ@´ȆȫȎǉ�ǋ șāŻÒ

ŤȮƉȑȎɳɡɈɨLȰɟɒǅƩ;�ȼɨȚǉ�ǽǰ�©ȘÓưȇȓǜŒLȆȫȎƋǠȮÍȐɱȡȎµť

ȗŴŮĪșƩ;�ǜ] ǽůŀĪȘūȡȩǷȑȎþƷȚɱĠÜșť�ȮëȉȪƋǠŒș~ǾȗþƷ ȕ

ȗȑȓǸȪɳȄșÿȗþƷȚɡɆɝɮɦɂɀɧȷȘ�ƋȆȫȪȧǹȗ�o�Šl Ɠ�ȕ6Ƶğǽ}Ǹɳ

ÃǴȚƩ;�ȼɨǽĊȘ�ȇȓ�ĚȔǷȪȄȕȘŅŀȇɱɡɈɨLȰɟɒǅƩ;�ȼɨȮƓ�ȕȉȪĊŠȔ

șT¹ȘȒǸȓüƕȮƉȑȎɳȌșŪ÷ɱ�k 9 ȘōȉÿȘ C-ȰɨȸɨL Pd Ū]pɒɨɔɧɬșɎɨȵ

ɬȼɨǼȨƝƌȇȎ
ĥȼɨǽĊ�Ȕ�o�ŠƓ�ȕȇȓ!ĳȇɱȰɨȸɬǅǪșİLT¹ǽIĬƂȀ

ƹƉȇȓɱ�¹ȉȪɦȹɎɬǽ³ȨȫȪȄȕȮƎ:ȇȎ 7b)ɳĳǸȎȼɨƓ�ȚT¹±ȘȬƻhUɲ8?ĳȉ

Ȫ
ǽYŻȔǷȩɱUĬș~¦ȗ��ȗȇȘ 3 hŐ©ș?ĳǽYŻȔǷȪɳðT¹ȚȰɟɒǅǁ�ȮÍȎ

ȗǸ PdCl(dpb)ǋ ȮƓ�ȕȇȓĳǸȎèȕćȞȓ 2-5 )Ő©șƶ©_�ǽƎȨȫȎǽɱȄȫȚëārƧ

șĊ�ǼȨȼɨ�ȝșVƯȢȘȧȪĝųI÷ȘȧȪȥșȕŸǺȓǸȪɳ�ǚȘk 9 ȘƎȨȫȪȧǹȘɱĊĚ

��șȼɨȘrƧȮHǺȪȕɱƶȦǼȘrƧȮbUȇȓȼɨǽžěȉȪȄȕǽȭǼȪɳȡȎɱðT¹ȔȚɱ

Ƶ¥Ȅșőș Pd Ɠ�ȘȧȪT¹ȘƎȨȫȪȧǹȗ Pd əɦɋȹșıÂǽ5ȀƐ�ȆȫȗǼȑȎɳȄșȄȕȚɱ

ICP-MS;öȘȧȑȓT¹ŧ�±șĊ��Ș PdǽȟȕȯȖaȡȫȓǸȗǸȄȕɱȡȎT¹�ǻȧȜŧ�±

șȼɨƓ�ș XANES;öɯX-ray Absorption Near Edge StructureɰɯSPring-8, BL14B2ɰǼȨȚ 2$ɕɦɁ

ȳɠșȢǽü:ȆȫȎȄȕǼȨŸǺȪȕɱPd(0)ȮũĵȇȗǸāþȔT¹ǽƹƉȇȓǸȪYŻºǽōfȆȫ

Ȫɳ 

 

 

k 9ɳĊĚĒ�ȔșƩ;�ȼɨƓ�T¹ 

��șÿȘÃǴȚL�ĽɱĨįĽȗ��ºȕǰǸƓ�ďºȮ"ȋÍȒ NCN-ɗɬȾɮǋ ȕɒɨɔɧ

ɬǼȨ³ȨȫȪɡɈɨLȰɟɒǅǽǰāŻȗƩ;�Ɠ�ȕȗȪȄȕȮæȨǼȕȇȎɳȄșȄȕȚɱȰɟɒǅșĩ

ƧȎȪſ¤ŨŵLȕëāǉ�ǋ șƓ�āŻșEĻĭƤȘȧȑȓáȇǸɈȲɚșƩ;�āŻºñàș

E:ǽYŻȔǷȪȄȕȮōȇȓǻȩɱ�ƖșƓ�āŻ�|Șȥ0ȫȎ3ɭǟ�āŻȮëȉȪ PtCl(dpb)Ū]

pșɒɨɔɧɬƩ;�ǽ 96%ȕǸǹǰǸǈ�UǈȔ 5 µsȮƩǺȪĻ3āŻȮōȉȄȕȦɱɝɧȰɄɊɩɬȘ

ƱȪǰǸǟĉ��©ȮōȉȄȕǽêưșÃǴșŉœǼȨæȨǼȘȗȩȒȒǷȪɳ 
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ɡɈɨLȰɟɒǅŉœȚ 80§��șąZǽǷȪXǸ;ǇȔǷȪɳȇǼȇɱOǝȆȫɱȌșþƷȦĨºǷȪ
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ŖŁįÀŒĮ2011c6�ŐP�Ţ2mĿĮ5c8�śŝ�ĎJP_P¼ÅÁő�@¼ÅTŐ/F¼Å:ō

Ŀŋ,ŘĽŃŋĲņŇĲŋĵŝŖŁį¨?ĮÀŒ�@�}ļ{Yő�Į��ìMŢªĲņòĩÉ!Ś©

ÎÙÌŐĵĺŞ“â´ùő-P�Ĩ”Ő2ŝÐţŌĵŝŖŁį�=�Őŏŉņö�ōĿŋŒĮ“(©�)ìMŐ

śŞâ´ù�Ĩ”ŢŭƝƚƝƂŐĮRice UniversityőBallŜŐśŞƙŵŧƑĖ�Ţ&ªĿņâ´ù�÷-Į

CaltechőHsieh-WilsonŜőËûÂĐÍŢªĲņËâ´ùőċyµ�÷-�őę³ĮMITőTingŜőŤŶ

űƗƈƛđƎƗŪŭŴŻƝŹŐśŞŪƗŬƄƕċyµŏƋƙſŪƐŮŶë�ŐěŁŞö�ŢÏ
ĽŃŋĲ

ņŇĸŖŁį 

 

Catalytic Protein Modification with Dirhodium Metallopeptides: Specificity in Designed and Natural 
System Z. Chen, F. Vohidov, J. M. Coughlin, L. J. Stagg, S. T. Arold, J. E. Ladbury, and Z. T. Ball, J. Am. 

Chem. Soc. 134, 10138-10145 (2012) 

 

â´ùő-P�ĨŒĮńő�Ú-Ś|+ë�Ő�ĶŃŏĲx�ŌıŝĮbdĲ¼Å#ēŌ�¶ŢĞŘ

ŋĵŝŖŁį�ßŐĻşŜ-P�ĨŒĮƖŵƛŚŴŶſŦƛŏŎő1qsŤƐƅđ�DŐWŁŞ“ƕƛŻƑ�

Ĩ”ŐśŝĈvĽşĮÊæâ´ùő-P�Ĩ�ōĿŋ�ŐªĲŜşŋ�ŖĿņįBallŜŒĮĻşŜő<ĥ¡Ţ

��ŁŞŤƋƙƝżōĿŋĮĊÂĕ]ìMōó÷ƂƒŦƛ (ƎƋżƂŚâ´ù )ŢÐŗ4šŃņ

“Enzyme-like”ŏ#NőðîƜę³ŢäĲŖĿņį �µŐŒĮFigure 1AŐ¾ŁśĳŏRh(II)ĕ]ƎƋżƂ

ìMŢªĲŋĮcoiled-coilő�Ĕ-Ő�ĳÿ~*�ŐśŝĮ¸	�ª¸xőŤƐƅđ�DŢ�ĨŁŞōĲĳ

w¬ŌŁįáØŜŒĮ�İŏď%őDùƎƋżƂōRhĕ]ƎƋżƂìMŢªĲŋ1qŢäŉņōĻŠĮD

ùŤƐƅđōìMķ6ĸ4ŉņƎƋżƂƎŤŌĪ*§Ő1qķĆäĿ(Figure 1B)ĮŖņDùÇ4SĩŌŒ

ď%ċyµŏƕƍƗ-őĆäķ½ó"�ŖĿņį�ŐáØŜŒĮśŝLğŏÌŌñ�Ţäĳ¢ŐÎÙƕŦ

ŸƝƁ�ŐĵĺŞĮƕƍƗ-1qőċysŢñ�ĿŖĿņįƏƗƁƝŶÒ4â´ùōGSTŐńşŅş·


sŢ�ŁŞDùƎƋżƂŢY�ĿĮĉ$ŏRhĕ]ƎƋżƂìMŢªĲŋ1qŢäŉņōĻŠĮĪċyµŐ

ĻşŜŢ�ĨŁŞĻōŐv(ĿŖĿņ(Figure 1C)įĽŜŐáØŜŒ�x�ő�ßsŢ�fŁŞ¢ŐĮ�Oő

ƎƋżƂƖŬƛƂŢªĲŋRhìMąÒAŢ�æĿĮSH3ƂƒŦƛőƕƍƗ-1qŢĵĻŏŉņōĻŠĮƖŬƛƂ

Ò4č�8þŕő¦­µŏƕƍƗ-ķ½óĽşŖĿņįĻőśĳŐĮ“Enzyme-like”ŏRhĕ]ƎƋżƂì

MŒĮċyµ�Ŋč�¦­µŏâ´ù�ĨžƝƗŌıŞōíĴĮ�lőÎÙÌŕő\ęķ�kĽşŖŁį

ŖņĮƓŵƔƝƗƀųŦƛŌıŞĻōő¦oŢ�ĶĿĮ�l�İŏ“Enzyme-like”ŏìMőę³ķ�kĽş

ŖŁį 

 

 



©9-P¼ÅƘźƝī ī No. 42 (2013 July)  

 26 

Figure 1. (A) Rh(II)ĕ]ƎƋżƂìMōƕƍƗ-1qőŶŭƝƑĮ(B) RhìMōDùŤƐƅđő�Ôě� 

(C) Rhĕ]ƎƋżƂìMŐśŞƕŦŸƝƁ�ŌőċyµƕƍƗ-(ö�śŝ�č�G) 

ī

Chemoenzymatic Probes for Detecting and Imaging Fucose-α(1-2)-galactose Glycan Biomarkers, J. -L. 

Chaubard, C. Krishnamurthy, W. Yi, D. F. Smith, and L. C. Hsieh-Wilson, J. Am. Chem. Soc. 134. 

4489-4492 (2012) 
 

Ëė�Ąő­aŒĮÞ`�®¯tŚ²Į¿ÑŏŎ�İŏ°�Ő¦oµŐéŜşŞĻōķºŜşŋĵŝŖ

ŁįŏĶŌřFucose-α(1-2)-galactose (Fucα(1-2)Gal)ŒĮP×ŚïuĮ ±Į²-ŏŎőĒèŏ©9�+

ŐěšŉŋĵŝŖŁįĿĶĿŏķŜĮńőŲŦŷŚçğŏ�ĄĶŜ�"0Ŕë�ŒĢaŐ>ĠŌıŝŖĿņį

ńĻŌHsieh-WilsonŜŒĮƆŮſƖŤ«�ËûÂĐÍőDùõó÷Ţ&ªĿŋĮĢK¤ËŌ¦­µŐËė

Ţ�ĨŁŞŤƋ ƙƝżőę³ŢäĲŖ Ŀ ņ įáØ ŜŒ Ļş ŖŌŐ5�őŤƋ ƙƝżŌ

O-linked-β-N-acetylglucosamineŚN-acetyllactosamineŢ¦­µŐ�"ŁŞx�ŢE7ĿŋĵŝŖŁķĮ�

¼ÅŌŒIËŢ�"ŁŞx�őę³Őv(ĿŖĿņįƆŮſƖŤ«�ËûÂĐÍōĿŋhuman blood group 

A antigen ËûÂĐÍ  (BgtA) Ţ ċy Ŀ Į Dù ō Ŀ ŋ Ť ŵ Ƃ Ś Ű Ɓ ƛ Ţ C2�ÔŐ�Ł Ş

UDP-galactosamine(#N2, 3)ŢªĲŖĿņ(Figure 2A)įŖłĮĻşŜDùŤƃƙůķBgtAőDùōŏŞĶ

ñ�ŁŞņŘŐ#N1ŢðîƜ4vĿĮBgtA0Ŕ#N2O?�Į4℃Ō12�Ě1qŢĵĻŏŉņōĻŠĮ4ő

©vķ½óĽşŖĿņ(Figure 2A)įŤŵƂ-Ŀņ4ŢĽŜŐŤƗŭƛŢ�ŁŞƋƙƝƊō1qĽŃŞĻōŌƈ
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Ūżƛ-Ŀņ-4¥8ő©vŢ½óĿŖĿņ(Figure 2A)į�ŐáØŜŒĮƕŽƁÛőz"¥ŢªĲŋ�Ãō

5�Ő1qŢäŉņōĻŠĮFucα(1-2)GalŢ�ŁŞËâ´ùČķBgtAO?�őŗŌƕƍƗ-ĽşŋĲŞĻ

ōķ½óĽşŖĿņį�lŐ�x�ŢªĲŋÎÙå^ŐĵĺŞFucα(1-2)Galő�"ŢòŗŖĿņįŖłĮƇ

Ɓ�ķţ«�MCF-7ÎÙŢ'Āő�Ő1qĽŃĮŶƁƘƋƁŤƈŵƛ-Alexa488ŌƈŪżƛ-â´ùŢ�"

ĿņōĻŠĮ BgtAO?�őŗŌÎÙÝĶŜã�ķêVĽşŖĿņ(Figure 2B)įĽŜŐĮ­ŏŞÎÙÄĚŌ

őFucα(1-2)Galő³¨ĔŢ�üŁŞ¢ŐĮăaÎÙō²ÎÙŢ�Ãō5�ŐƕƍƗ-Ɯ�àĿĮƉƙƝŲ

ŦƁƒƁƖƝŐśŝñ�ŢäŉņōĻŠĮ5ŀ'ÆÜ«�őÎÙŌřĮ²-ĿņÎÙĶŜśŝgĲã�ķêVĽ

şŖĿņį�=ªĲŜşņchemoenzymaticŤƋƙƝżŐśŝĮĻşŖŌ>ĠŌıŉņ!?sËâ´ùőĪ

ċyµƕƍƗ-ķ3ÚŐŏŝĮ|+ë�Ś�Ú-ŏŎŐiŐÆŊőŌŒōrĲŖĿņįŖņ�lĮËûÂ

ĐÍőƆƕũſťƝŢ�SĽŃĮ�İŏËė�ĄŢë�"�ŞžƝƗőę³ķ�kĽşŖŁį 

 

 

 

Figure 2. (A) BgtAŐśŞËė�Ĩ (B) BgtAŐśŞMCF-7ÎÙå^Ëâ´ùő�÷(ö�śŝ�č�G) 

ī

Proteomic Mapping of Mitochondria in Living Cells via Spatially Restricted Enzymatic Tagging H. 

Rhee, P. Zou, N. D. Udeshi, J. D. Martell, V. K. Mootha, S. A. Carr, and A. Y. Ting, Science 339, 

1328-1331 (2013) 
 

�lŐÏ
ĽŃŋĤĹö�ŒĮÎÙ!ŪƗŬƄƕŌőâ´ùőÓÕµƕƍƗ-0Ŕë��ŐěŁŞö�

ŌŁįŪƗŬƄƕċyµŏƋƙſŪƝƑë�ŌŒĮÿ�ŐO?ŁŞâ´ùőŗŢ��Ò4ƕƍƗŁŞĬƕ

ƍƖƛůĐÍĭķpèŌıŝĮTingŜŒŤŶűƗƈƛđƎƗŪŭŴŻƝŹ(APEX)Ő¹¶ĿŖĿņįAPEXŒĮ

�İŏƉŨƅƝƗôY�Ţđ-ĿƉŨƅƝƗƕŵūƗŢ©vĿŖŁķĮńőX9ķ1ms��ō»ĲņŘĮ.

j20nm�!ő�üµZĽĲũƖŤ!őġNøUŏŤƐƅđ�D(Tyr, Trp, His, CysŏŎ)ō1qĿŖŁ
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(Figure 3A)įáØŜŒŖłĮƀƓōĿŋƐƁűƛƂƖŤÂäƎƋżƂŢąÒĽŃņAPEXŢªĲŋHEKÎÙŐ
ĵĺŞƐƁűƛƂƖŤƏƁƖŮŶőƋƙſŪƝƑë�ŢäĲŖĿņįDùŌıŞƈŪżƛƉŨƅƝƗōƠmM H2O2

ŢC@Ő)ĴĮ1#Ě1qŢäĲŖĿņįŶƁƘƋƁŤƈŵƛ–Alexa fluorŌ�àlĮ�£¡ĦnĘŌêVŢ
äĳōĮDùōH2O2O?�őŗŌÎÙ!ĶŜã�ķ½óĽşŖĿņ(Figure 3B)įĻşŜƈŪżƛ-â´ù
Ţë�ŁŞ¢ŐĮƋƗŻŧƛÊæŢäĲźƛƀƑMSŐśŞ5RŢäŉņōĻŠĮ495Äħőâ´ùķ�"Ľ
şŖĿņįńőĳň464â´ùŒ�OőƐƁűƛƂƖŤâ´ùŌĿņķĮ�ŝő31ÄħŒ�ņŐƐƁűƛƂƖŤâ
´ùŌıŞĻōķ¾;ĽşŖĿņįŖņĮƕƍƗ-ĽşņġN�ĈÌâ´ùÖŚTOM/TIM/PAMâ´ùý
āç4�őĳňĮƐƁűƛƂƖŤƏƁƖŮŶŐģĿŋĲŞƂƒŦƛőŗķ¦­µŐƕƍƗ-ĽşŋĲŞĻōķšĶ

ŝŖĿņ(Figure 3C)įĽŜŐáØŜŒĮĻşŖŌƐƁűƛƂƖŤ!ÝŚHÝŐ[?ĿŋĲŞōĽşŋĲņƌƑ4
vĐÍ(PPOXĮCPOX)ķĮ�x�Őśŝ�"ĽşņĻōĶŜĮĻşŜâ´ùķƏƁƖŮŶŐģĿŋĵŝĮĻşŖ
ŌōŒ­ŏŞƌƑ4vÑúŢ¾;ŁŞÒ�ŢE7ĿŋĲŖŁįĻőśĳŐĮAPEXŢªĲņâ´ùƕƍƗŒ
*§µ�Ŋ“ÝĢĂć”ŌıŝĮŪƗŬƄƕ¦­µŏƋƙſŪƝƑë�Ő�ªŏžƝƗŌıŞĻōķ¾Ľş
ŖĿņįSĝŐĮáØŜŒƐƁűƛƂƖŤ�HŐřhùÝŚ�ĮERŏŎŌřAPEXŢªĲŋƋƙſŪƝƑë�
ŢäŉŋĵŝĮ�ªsķĪĲx�ŌıŞśĳŌŁį 
 

ī

Figure 3. (A) APEXŐśŞƐƁűƛƂƖŤ!őƋƙſŪƝƑë�Į(B) APEXŐśŞƐƁűƛƂƖŤƕƍƗ (C) ƕ
ƍƗ-ĽşņġN�ĈÌâ´ùÖōTOM/TIM/PAMâ´ùýāç4� (ö�śŝ�č�G) 
ī
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Ɨƭ�ƮƉìK:jüćǺǜǿƭƇÔƬƫƥƢŌ«ƈƱƭYċƭÍ�ǂ�ƏƧźƓƉŊƬƌƽƒƩƎƘƚ

ƍƴƝƊāƮ2008~Ƭ�xdjƬƧj�ǂ@��ƉǦǿǗǈǊǗǜǽdjƐƻư�xdjƬ±ƍƧ<`

üćLƉæ�5©ǂĖƂƛƉ2012~4¹ƻƽƉ�xdjdjůyjüćůƭ�ıǾĀŏüćqƬƧ5©Ʃ

ƛƧ8ƷƙƟƧźƍƧƐƽƴƝƊoƛƔƐŽƍïƛ�ƖƴƝƊéUƮƉħzųDǯǮǞǢǂíƍƢcÊƫǣ

ǦÉŜ�ƭ3ĺƩƉƠƭÉŜ�ƭ��ƬƤƫǃƣÍĤǂôéƝƾŒ,hǧǇǋǲǠǸǅǹƭūôƬ@ƽĕ

ǃƨƐƽƴƝƊ
OƮÔƬƫƥƢŌ«ƩƛƧƉŒ,h¾­ƭǣǦǗǑǿǹƬƐƕƾ��ƭŠƍǂ0íƛƢ

ǧǇǋǲǠǸǅǹƭÍĤƭ1�ƬŭƝƾŌ«ǂȂ\Ĕ�ƙƟƧźƓƴƝƊ 

 

Multivalent Nanofibers of a Controlled Length: Regulation of Bacterial Cell Agglutination 

Lee, D.–W.; Kim, T.; Park, I.–S.; Huang, Z.; Lee, M. J. Am. Chem. Soc. 2012, 134, 14722–14725. 

ŻŢƬĎǂºƝƾ�ŀg�,hƑƼƫƾǣǦǬǄǇǧǿƹǣǦǞǶǿǭƮƉķŸƬųĆ:ƙƿƢĎǂ�

ƛƧÊƋƫì�,hƬėDƝƾǣǦ¾­ƩƫƽƴƝƊƗƭƻƎƫ�Î!ųD�ǂ��ƝƾűƬƉûŕ°E

ƨƌƾƇ�ƈƭǔǇǘƮƉÉ�,hƭ,hŨƹmĤ[ƭţğČƬƻƽƌƾă�1�ƝƾƗƩƒƨƓƴƝƒƉ

Ũŕ°EƉ=ƤÉŜ�ƭƇŨƙƈǂ,hŅńƬƻƽ1�ƝƾƭƮQŵƩƙƿƧƓƴƛƢƊƛƑƛƉÉŜ�ƭŨ

ƙƭŠƍƮƉ¾­ƭǜǽǨǏŐǾēģƩƭø
�íƹì�(7�ƉƌƾƍƮ(9åŐƭ¨+ĤČƬŭǁƾ

Ʃ	�ƙƿƉ¾­ƭÍĤôéƬƐƍƧťļƫļĒƬƫƾƩġƏƼƿƴƝƊįĢƼƮƗƿƴƨƬƉrod-coilç

ƭ�ŀg�,hƒÕ�ƨ��ƝƾÊƋƫ�çƭħzųD�ǂ\GƛƧƍƴƝƊ½Ō«ƨƮƉñÕ�Ǔǅ

ƩƫƾĬƁëŢ�ƭųDĤƭŠƍǂ0íƛƉ�Î!ųD�ƭŨƙƭ1�Ƭ¡�ƛƧƍƴƝ(�1)Ɗ 

ǓǅŢ�ƭǜǿǬǉǤǹ[ƭ�ĉƬǫǺǽǂºƝƾ1ƮƉǫǺǽŬƭ�ƍπ-πø
�íƬƻƽƉÕ�ƨŷ

|ƬǅǗǯǏǡÒƭƄƍǣǦǬǄǇǧǿǂ

��ƛƴƝ (÷� 6 nmƉŨƙ 2 µm�

�)ƊƗƿƬtƛƉǫǺǽǂǬǉǤǹ[Ƭ

ğ¤ƛƢ2ƮƉπ-πø
�íƒÒŖõ�ƔƉ

ûƍǬǄǇǧǿǂ��ƛƴƝ (÷�8 nmƉ

}WŨƙ70 nm)Ɗ1Ʃ2ǂÜDƝƾƩƉƠƭ

ÜDÒƬ�ƜƧǬǄǇǧǿƭŨƙƭÑŰ

õƫ1�ƒBĤƨƌƾƗƩƒÿƙƿƴƛ

Ƣ(�1a, b)Ɗ 

1Ɛƻư2ƮƉŻŢƭǲǽǦǿǗǂ�ƛ

Ƨēģĥ�ƬiUƝƾĎǺǙǮǜǿƩė
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� 1. (a) �ŀg�,h 1, 2ƭÉŜƉ(b) 1, 2ƒÕ�ƨħzųDƛ��Ɲ
ƾ�Î!ÉŜ�ƭśŞXŶhż�ŧ Ɖ (c) E. coli ƭ*ųǂÿƝż�
ŧ Ɖ(d) E. coliƭ*ųƭÊhƭÌ�S (Ō«ƻƽ�Ţ§a). 



ìK:jüćǺǜǿƅ ƅ No. 42 (2013 July)  

 30 

ǧǿƩƉǲǽǦǿǗėDǜǽǨǏŐƨƌƾFimHǂěÓŢ�ƬºƝƾE. coliǂ'iƙƟƾƩƉ��ƙƿƾE. 

coliǏǷǗǜǿƭdƓƙƮǬǄǇǧǿƭŨƙƬ�ƜƧa:ƛƴƛƢ (�1c, d)ƊƙƼƬƉŨƍǬǄǇǧǿƳƪE. 

coliƭ^Ðǂ�1ƛƉ1ƭƵƑƼƫƾŨƍǣǦǬǄǇǧǿ'i�ƨƮƉl&Ƭ^Ðƒ�1ƙƿƴƛƢƊƗƗƬ

ĊDŮr2ƨƌƾƆ-ǵǞǹ-D-ǲǽǦǫǷǦǕǢǂ1000�Ŧ4ƏƾƩ^ÐƒūfƛƢƗƩƑƼƉE. coliƮǲǽ

ǦǿǗƩFimHƩƭŬƭø
�íƬƻƽǣǦǬǄǇǧǿƩBŚõƬėDƛƧƍƾƗƩƒÿƙƿƴƛƢƊ 

¸Ř+äƙƿƢĘ\ (Chem. Commun. 2013, 49, 3949.)ƨƮƉĎėDǜǽǨǏŐCon AǂėDƙƟƢǣǦ

ǬǄǇǧǿ–Con AĻD�ǂíƍƧƉ$òēģƨƌƾTēģƭÚ�:ƩǬǄǇǧǿƭŨƙƩƭøŭǂŋƲƧ

ƍƴƝƊƴƣ,{ƒdƓƔƉl&ƫŨƙƭ1�ƬƮĨƥƧƍƴƟǃƒƉ�ŀg�:Dåƒ��ƝƾñÕĈ

Ŭ�ƭ,hƭėµ�ƉųDĤƭŠƍƬÙöƛƢßƒĩIÛƔƉƴƢ�Î!ųD�ƭŨƙƒ¾­ƩƛƧƭ

ÍĤƬ÷¢ŭǁƥƧƔƾƗƩǂ³þƬÿƛƢ�ƨƌƾƩŃƏƴƝƊ 

 

Supramolecular Nanostrucures Formed by Anticancer Drug Assembly 

Cheetham, A. G.; Zhang, P.; Lin, Yi-an; Lock, L. L.; Cui, H. J. Am. Chem. Soc. 2013, 135, 2907–2910. 

ñÕ�ƭ�ƒǃ2ǂËõƩƫƾƒǃŢ�Ʊ6ÄõƬŝ¥ƝƾƢƷƬƉǸǱǚǿǴƹǱǸǲǿǳǙǹƉà

ÍǣǦčhƫƪƬ� ƙƟƾ�Øƒ�ĪõƬíƍƼƿƧƍƴƝƊƛƑƛƉİåƭ� Ŧƹ� �ğƬƯƼ

ƦƓƒƌƽWŐƫƸƭǂ�ƾƭƒQŵƨƌƾƗƩƉcƔƭ]Dİå� ŦƒvŦƨƌƾƗƩƒƉpí:ƬE

ƕƧƭŲ_ƩƫƽƴƝƊƠƗƨįĢƼƮƉñÕ�İåƠƭƸƭǂħzųD¾­ƭÉ�ļĒƩľƫƛƢƉ

Ƈdrug amphiphile, DAƈǂ¯ĿƬ£ÆƛƴƛƢƊ 

�ƒǃ2camptothecin (CPT)ƩTauǜǽǨǏŐîÁƭßǕǿǡǯǮǞǢǂǖǗǹǬǆǢėDƨĝƍƣDAǂȂ

ĄžŅńƛƴƛƢƊ�,h�ƬCPTǂ1 � (mCTP)Ɖ 2 � (dCTP)Ɖ 4 � (qCTP)ºƝƾDAƭCPT¦

ŗŦƮƉƠƿơƿ23Ɖ31Ɖ38%Ʃ�ĠõƬ×ƴƽƴƝƊmCPTƉdCPTƉqCPTƭłŴnªƮƠƿơƿ 207Ɖ 

74Ɖ 53 nMƩÖƷƼƿƴƛƢƊƴƢƉmCPTƩdCPTƮÕ�ƨƠƿơƿǕǸǽǝǿǳǙǹçÉŜǂƉqCPTƮ

ûƍǞǶǿǭçÉŜǂ��ƛƉDA�ƭCPTƭªƒųDĤƹǣǦÉŜƬ�Źǂ�ƏƾƗƩƒÿƙƿƴƛƢ 

(�2a)ƊCPTƭǷǏǡǽëƮ4Õ,łƬƻƽ�Ú�XƨƌƾūëXƬƫƽƹƝƍƭƨƝƒƉDAÉŜ�ƭñ

ÕĈŬƬ�¿ƙƿƧƍƾƢƷƑƉCPTƮİêÚ�ƭƌƾŪëXǂƩƥƧƍƾƗƩƒÿƙƿƧƍƴƝƊ 


OƭŅńƨƮƉš!À��ƨǖǗǹǬǆǢėDƭ-®ƒìƜƉCPTƒ¨+ƙƿƴƝƊ10 mMǐǹǜǞ

ǋǽiU�Ɖ37°CƨCPTƭ

�¨�Ň�ǂĴƥƢƩƗǀƉ
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ƴƛƢ (�2b)ƊƴƢƉĄƋ
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� 2. (a) CPT ǂñÕŢƬºƝƾ DA,hƭCÉ�ļĒƩ mCPT, dCPT, qCPTƭ:jÉ
ŜƐƻưƠƿơƿƒ��Ɲƾ�Î!ÉŜ�ƭśŞXŶhż�ŧ Ɖ(b) DAƑƼƭCPTƭ
�¨èƉƐƻư (c) ƒǃēģƱƭ6ĤŇ� (Ō«ƻƽ�Ţ§a). 
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ƴƛƢ (�2c)ƊdCPTƭñÕ�ƩŀÕ�ƭǧǷǽǗƒƉēģƱƭĂĴǂ6ÄõƬƛƢƸƭƩ	�ƙƿƴƝƊ 

İåƠƭƸƭǂ³þƫǣǦÉŜƱƩĕĞ:Ɲƾ½\GƮƉƇ%ƿåƈǂ�ļƩƟƞƉƇİåƒËõŢ�Ʊ

ħzŝ¥ƝƾƈƩƍƎ¯ƢƫİåřşǕǗǠǴƱƩĝƒƾ�ĵƨƌƾƩ»�ƙƿƴƝƊ 

 

Influence of Nanohelical Shape and Periodicity on Stem Cell Fate 

Das, R. K.; Zouani, O. F.; Labrugere, C.; Oda, R.; Durrieu, M.–C. ACS Nano 2013, 7, 3351–3361. 

ì�(ƭÏƪƭĕĞēģƮƉHƽǂ@ƽRƶēģbǲǡǸǏǗ (ECM) ƩJƯƿƾĜęçǥǟǡǼǿǏƬ

¢ùƛƉÍĤǂôéƛƴƝƊĦNĂÇƭ�·�ÑƩƛƧÙöƙƿƾ)ì;óƹĕĞyjƬƐƍƧƉǓǷǿ

ǒǽƫƪeâƭECMƬ�ǁƾ�yECMƭūôƒťļƨƝƊƗƿƴƨƬƉECM¾­ƭǣǦƉǳǏǻǗǑǿǹ

ƨƭw�õƫ�ŐƉĄƋƭåêõPh (��ÉŜƉýƙƉǊǫǡǿǮŬŔŴČ)ƒǺǙǮǜǿǂ�ƛƢē

ģ¢ùƹǕǐǣǹ�şƬŭ�ƛƧƍƾƗƩƒÿƙƿƧƓƴƛƢƊƛƑƛƫƒƼƉƗƿƼ�yECM¾­ƭƇǣǦ

ǗǑǿǹƨƭH»�ƈƒēģƬ�Əƾ�ŹƮ³ƼƑƩ

ƫƥƧƍƴƟǃƊįĢƼƮƉgemini-Xƭ�ŀg�,h

ƒ��ƝƾǣǦǸǰǽǂǠǽǮǺǿǡƩƛƧǛǹ-ǒǹ?

�ǂĴƎƩƉÀ�Ƭ�ƜƧĄƋƭǣǦH»Ǿ�çǂºƝ

ƾǕǸǌÉŜ�ƒ�ƼƿƾƗƩƬÙöƛƉƗƿǂēģ¢

ùǊǫǡǿǮƭœ]ƩƛƧ0íƝƾƗƩǂ£ÆƛƴƛƢƊ 

Gemini-Xƭ16-2-16 L-tartrateƒÕ�ƨ��Ɲƾ

helicalǸǰǽǂǠǽǮǺǿǡƩƛƉ1 ²ƌƾƍƮ20²Ŭ

agingƛƢ�ƬǠǡǷǊǡǎǕǕǷǽǂíƍƧǛǹ-ǒǹ

?�ǂĴƎƗƩƬƻƽƉƠƿơƿtwisted (đ100 nmH»)Ɖ 

helical (đ63 nmH»)ǸǰǽçƭǕǸǌǣǦÉŜ�ƒ�

ƼƿƴƛƢƊ�ƼƿƢǕǸǌǣǦǸǰǽƬēģ¢ù�

RGDţ.ǂFƶǯǮǞǢFITC-KRGDSPCǂ�ſƛƉ

ǍǷǗ[ÂƬTn:ƛƢ�ſ[ÂǂŋĺƛƴƛƢ (�

3a, b)Ɗ 

�ſ[Â�ƨǩǡŬĮĐ�ēģ (hMSC)ƭZƀǂ

ĴƍƉǕǸǌǣǦǸǰǽƭH»ƭŠƍƒhMSCƬ�Əƾ

�ŹǂÈņƛƧƍƴƝƊàĳÝZV�ƨȃ´ŬZƀ�Ɖ�°ƭǕǸǌǸǰǽ�ſ[Â�ƨēģ¢ùƐƻư

ďç�œƭ��ƒňƷƼƿƴƛƢƊ24´Ŭ�ƬƮƉtwistedǸǰǽƻƽhelicalǸǰǽ�ƭēģƨáß¢ù¬

ƒº�Ƭ^4ƛƧƍƾƗƩƒŁsƙƿƴƛƢ (�3b)Ɗ¶Ƭ96´Ŭ�ƬƮƉhelicalǸǰǽ�ƭēģƬƐƍƧ

¼,:ǲǿǌǿSTRO-1ƭÞvƩƃ�ēģƱƭ,:ǲǿǌǿosterixƭ^4ƒþňƙƿƉƃ�ēģƱƭ,

:ƒÿMƙƿƴƛƢ (�3c)ƊƗƭ,:ŉuƮmyosin II�i�ƨƌƽƉēģƮǸǰǽƭH»ǂåêõƬň

ŎƛƧƍƾƗƩƒÿMƙƿƴƛƢƊeâECMƨƌƾǓǷǿǒǽĜęƭH» (67 nm)ƬŘƍ63 nmH»ǂº

ƝƾhelicalǸǰǽƒ�ēģƭ,:Ƭº�Ƭ�ƔƩƍƎƭƮĩIÛƍėÄƨƌƽƴƝƊ 

½\GƮƉēģƒECMƭǣǦÉŜ�ƭH»ǂåêõƬňŎƛƧƍƾƗƩǂÿƛƢ/ƷƧƭ\GƨƌƽƉ


��yECMǂŅńƝƾ�ƨŷ|Ƭťļƫúľǂ�ƏƧƍƾƩŃƏƴƝƊ 
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� 3. (a) ǍǷǗ[Â�ƱƭǯǮǞǢĸĽǕǸǌǣǦÉŜ
�ƭTn:Ɖ(b) twisted ribbon Ʃ helical ribbonÉŜǂº
ƝƾǕǸǌǣǦÉŜ�ƭ TEM ƐƻưƠƿơƿǂ�ſƛ
Ƣ[Â�ƨZƀƛƢ hMSCēģƭ$òĲ#Åī  (ĚȄ
ǅǏǞǽǬǆǷǵǽǡƉő; ǪǽǎǶǸǽ)Ɖ(c) CĄ�ſ[
Â�ƨZƀƛƢ hMSC ēģƬƐƕƾ osterix ƭøtôé
Ŧ (*p < 0.005) (Ō«ƻƽ�Ţ§a). 
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Ę Ħļ`Ľƅ¡>0R³½žŦƂĚ�ĻĺĴıêxěŀļEÀļ��Ő�ğĶĝıĲģƅçĻ�ČĞħĩĝ

ŃĬƆ¸ļZĂ&ýĽM����0RƅŝŸřŽŰŔŘſšƂķƅ�BĽ����wrļ³½Uķ�Ļ

ÃĀļ;iƅ¡�#ķļ�ÑÞzƅ1×ŀļg£Ő®qĪĶ³½ŐÚĴĶĠŋŃĬƆ 

°�¡�ļ¢%ĬŌŦƁűśìļKĤĽÃĀĻŉŌÍãe�ĕŐ8ĥĶĠŋƅÃĀĽŦƁűśìļųŗ

ƂŽŪœƁŜŇïñƅÆÐĄåëƅŠŜŭŽ�øĺĹ�ęĺGĐķüÜĺc*ŐoĴĶĝŌĦĸĢ&ġĴ

ĶģŃĪıƆĪġĪƅÃĀļ�ÑĻĽ�Þzĺ�ĢKĤƅįļ�ÑŐéŁŌıŅļy�êĢ¶¾ĨōĶĝŌ

ĸĽàğŃĮőƆ
@ĽÃůśžŘŧŬġŊŦƁűśìĻÃŐî»ĨĮŌúÅķĜŌÃî»úÅ

ƃGlycosyltransferase, GTaseƄļćV)ĻąĬŌêxŐÇ�ĪŃĬƃFig. 1ƅN-ŒŤŧŽŜŽŞşŸƁ

ƃGlcNAcƄî»úÅļ�ƄƆGTase ćV)ĽÃĀ�ÑÞzļıŅļ�£ĺŵſƂŴ&PĸĺŌļĽņĳŎ

őļĦĸƅÃĀ�óŐŞƁūſƂŽĬŌĦĸķƅįļ�ÑŐ(fĪƅÃĀ¥^Ģ3Aļ¦§ĻYĬŌ×)ļ

ă©ĻĵĺĢŌ:ÑhņºŅĶĝŌĦĸġŊ¬őĻ³½ĢĠĦĺŏōĶģŃĪıƆĪġĪƅįļłĸőĹĽ

FìķĜŌÃůśžŘŧŬƃFig.1 ļ UDP-GlcNAcƃ1ƄƄŐF­ĸ

ĪĶă©ĨōĶĠŋƅ&PşŔţĢLģĤƅĨŊĻżƁûFĺĹļ

ŒŮŘŮŨśĺ�óŐņĵıŅƅÒò÷hĻ�ĪĤƅin vivo ķĽ

'£ķģĺĝĸĝĞ?Ē�ĢĜŋŃĪıƆ
@Ç�ĬŌêxķĽ

ÃůśžŘŧŬļ¡;iÈíŐ'£ĪĶÆÐ#ķćV)Őbi

ĨĮŌĸĝĞj�ŐĸŌĦĸķƅin vivoķ'£:Ñĺ GTasećV

)ļă©Ļi+ĪĶĝŃĬƆ 
 

Hijacking a Biosynthetic Pathway Yields a Glycosyltransferase Inhibitor within Cells 

Gloster, T. M.; Zandberg, W. F.; Heinonen, J. E.; Shen. D. L.; Deng L.; Vocadlo, D. J. Nat. Chem. Biol. 

2011, 7, 174-181. 

Ę ŦƁűśì�ļ SerƅThr ĀļûÅ3PļGlcNAc�ĕƃO-GlcNAcƄĽ}ö«ĻńŊōƅŠŜŭŽ�ø

ĺĹÆÐ�ÑĻüÜĺc*Ő�ıĪĶĝŃĬƆĦļ6gŐßOĬŌÃî»úÅƃO-GlcNAcaseƄĽ

UDP-GlcNAcƃ1ƄŐFìĸĪĶÃî»ŐÚĝƅ1 Ľ Fig. 

2Ļ·ĬŉĞĺ de novoÈíĸ salvageÈíļ 2¼Ĕļ

Èíķ;iĨōŃĬƆÖÏŊĽ\Ĩĺ&PķčÕņp

ıĺĝ Ac-5SGlcNAcƃ2ƄŐ£ĝōľƅW{Ļ¡�#

Ļ7ŋðŃōƅŖŢũŻƂťļ.�Ļŉŋ 5SGlcNAcƃ4Ƅ

Ģ¡īƅĦōĢ UDP-GlcNAc ļ salvage ÈíĻŉŋƅ

O-GlcNAcase Ļ Y Ī Ķ ć V � h Ő p ĵ

UDP-5SGlcNAcƃ5ƄŀĸItĨōŌĸÎğŃĪıƆ��

èŐ�äĬŌĻĜıŋƅŃĭƅUDP-GlcNAc ļ salvage

Èíļ¡;iúÅŐ£ĝĶ 4 Ģ 5 ŀĸItĨōŌĦĸ

Fig. 1 Ãî»úÅƃGTaseƄĻŉŌ GlcNAcļî» 

Fig. 2 de novoÈíĸ salvageÈíĻŉŌ UDP-GlcNAcƃ1Ƅļ;
iĸįōŐ'£Īı¡�#ķļ UDP-5SGlcNAcƃ5Ƅļ;i 
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Ő¶åĪıĸĦŎƅĦļItĽ?ĒĺĤôÚĪŃĪıƆįĦķƅTĊĻ Ac-5SGlcNAcƃ2ƄŐÆÐĻl�Īƅ

O-GlcNAcase ćV�hŐéŁŃĪıƆ0;� 2 l�ļ 24 |ĄeĻÆÐŐµ´Īƅč��/eƅ

O-GlcNAcåëm�Ő£ĝĶ�ÔĪıĸĦŎƅ2ļ�`�Q«ĻO-GlcNAcaseļćVĢ¶åķģƃFig. 3aƄƅ

50 µMļ 2 Ől�eĻŔƁŚźŶƂū|ĄŐIğĶ�%ĪıĊĻĽƅ|Ą�Q«ĺćVĢ¶åķģŃĪı

ƃFig. 3bƄƆ 

~ĻƅÆÐŐO-GlcNAcåëm�Ő£ĝĶØ"�ÔĪıĊĻņƅ2ļl�ĻŉŋƅO-GlcNAcĢ�%Ĩōĺ

ĤĺŋŃĪıƃFig. 3cƄƆĦļŉĞĻ 2 ĻŉŋŦƁűśìŀļ O-GlcNAcļî»Ģk(ĨōŌĦĸĢ&ġŋŃĪı

Ģƅ¡�#ķ;iĨōı UDP-5SGlcNAcƃ5ƄĢ

O-GlcNAcase ŐćVĪĶĝŌ:Ñhļ�Ļƅ5 Ģ

UDP-GlcNAc ļ¡;iŐćVĪƅUDP-GlcNAc Ő

��ĨĮŌĦĸķĦļćV�hĢ©�ĪĶĝŌ:Ñ

hņÎğŊōŃĬƆTĊĻ 2 ķ$ Īıĸģļ

UDP-GlcNAcƃ1ƄļþŐSþĬŌĸ¶ġĻ�]ĪĶ

ĝŌĦĸĢ&ġŋŃĪıƆĪġĪƅįļ�]&Ľ
@

ļ O-GlcNAcî»ļćVŐèzĬŌĻĽ2&ķĽ

ĺĤƅÖÏŊĽƅĦļÄĻĠĝĶĽ 5 ĻŉŌ

O-GlcNAcase ļćVĢ�ņüÜĺÜÅķĜŌĸÉ

ê
ĥĶĝŃĬƆ 
 
Global Metabolic Inhibitors of Sialyl- and Fucosyltransferases Remodel the Glycome 

Rillahan, C. D.; Antonopoulos, A.; Lefort, C. T.; Sonon, R.; Azadi, Parastoo.; Ley, K.; Dell, A.; Haslam, S. 

M.; Paulson, J. C. Nat. Chem. Biol. 2012, 8, 661-668. 

ųŞƂŢƃFig. 4ƅ7ƄĸŠŒŽûƃFig. 4ƅ12ƄĽ�¥ĺ�óŐpĳƅ¡�#ķď^ĻüÜĺc*ŐoĴĶ

ĝŌĦĸĢ²ŊōĶĝŃĬƆŠŒżŽ0ĸųŞŠŽ0ļÃ���ĸĺŌ GDP-ųŞƂŢƃ9ƄƅCMP-ŠŒŽû

ƃ14ƄĽ�ķÇ�Īı UDP-GlcNAc ļ�ĸ<īĤ de novoÈíĸ salvageÈíļ 2¼ĔļÈíķ;iĨō

ŃĬƃFig. 4ƄƆÖÏŊĽƅĝĤĵġļųŨÅ0ÃŐ�áĪıÉ�ƅ6 Ő£ĝŌĦĸķ¡;iÈíŐ'£Īı

GDP-ųŞƂŢŸŸŨś 10ļ;i5ĿųŞŠŽ0ļćVĻƅ11Ő£ĝŌĦĸķ CMP-ŠŒŽûŸŸŨś 15ļ;

i5ĿŠŒżŽ0ļćVĻi+ĪŃĪıƆĦļĊƅ¡�#ķ;iĨōı 10ƅ15 ĽÃî»úÅļćV)ĸĪ

Ķ!ĤļĻ,ğƅįōİōļÃî»ļFìĸĺŌ GDP-ųŞƂŢƃ9Ƅ, CMP-ŠŒŽûƃ14Ƅļ¡;iņųœƂ

ŬŰŨśćV

ĪƅĦōŊŐ

��ĨĮŌĦ

ĸķƅųŞŠ

Ž0ƅŠŒż

Ž0ŐćVĪ

ĶĝŃĬƆT

Ċƅ6 Ől�

Ĭ Ō Ħ ĸ ķ

GDP ųŞƂŢ

Fig. 3 Ac-5SGlcNAcƃ5ƄĻŉŌO-GlcNAcî»ćVƆƃaƄ�`�Q«
ćVƃbƄ|Ą�Q«ćVƃcƄO-GlcNAc ļØ"�ÔƃËƇ anti 
O-GlcNAcm�ƅĎƇDAPIƄƃêxŉŋ�ùuIƄ 

Fig. 4Ę ųŞŠŽ0ĸŠŒżŽ0ļFìĸĺŌÃůśžŘŧŬƃ9ƅ10Ƅļ¡;iĸįļÈíŐ'£ĪıćV)ƃ10ƅ
11ƄļÆÐ#ķļ;i 
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Ľƅ11Ő,ğŌĦĸķUDPŠŒŽû

Ľ�%�:ÑĺžŶŽŃķ�]Ĭ

ŌĦĸĢ¶åĨōĶĝŃĬƆųŞŠŽ

0Ľ 14 ¼ĔļÃî»úÅĻŉŋƅ

ŠŒżŽ0Ľ 20 ¼ĔļÃî»úÅ

ĻŉŋÚŏōŌĦĸĢ²ŊōĶĝŃ

ĬĢƅ�ōņFìĸĪĶĽ GDP-ųŞ

ƂŢƃ9ƄƅCMP-ŠŒŽûƃ14ƄŐ£

ĝŌıŅƅ0;� 6ƅ11ĽƅųŞŠŽ

0ņĪĤĽŠŒżŽ0ŐÊÌ«Ļć

VĬŌćV)ĸàğŃĬƆįĦķƅĦ

ōŊļ0;�ķ$ ĪıĸģĻÆÐ

ļ N É;CÃĀƃŦƁűśìļ Asn

�FĻÉ;ĬŌÃĀķƅŠŜŭŽ

�øƅÆÐĄåëĺĹĻüÜĺc

*Ő�ıĬƄĢĹļŉĞĻI0ĬŌ

ġŐ MS Ő£ĝĶ�äĪĶĝŃĬ

ƃFig. 5ƄƆŃĭƅ200 µMļ 6 ņĪĤĽ

11 ķ$ ĪıĸģƅįōİōųŞŠ

Ž0ƅŠŒżŽ0ĢēÖĻćVĨō

ĶĝŌĦĸĢ&ġŋŃĬƃFig. 5b, cƄƆ

ŃıƅŠŒżŽ0ŐćVĪıĊĻųŞ

ŠŽ0ŦƁűśìļþĢHğĶĝŃ

ĬĢƅĦōĽƅ¡�#ķŠŒżŽ0ĸ

ųŞŠŽ0Ģ<īFìĻYĪ¿�«

Ļ!ĤıŅƅŠŒżŽ0ĢćVĨōŌ

ĦĸķųŞŠŽ0Ģ�ôĨōıĸ ÞķģŃĬƆ~Ļƅ6ƅ11�yļ0;�ķ$ ĪıĊĻĽƅųŞŠŽ0ƅ

ŠŒżŽ0ĨōıÃĀĽłĸőĹ�%Ĩōĭƅ�ŏŋĻƅ�āĪıÃĀĢ�%ĨōĶĝŃĬƃFig.5 dƄƆĦō

ĽƅųŞƂŢŇŠŒŽûĻŉŋŚŹŨŲƁŜĨōĺĤĺĴııŅƅÃĀļ�āĢ�ôĨōıĸÎğŊōŃĬƆ

~ĻƅÖÏŊĽªÙ�ŐĦōŊļćV)ķ$ ĪƅųŞŠŽ0ƅŠŒżŽ0ŐćVĬŌĦĸķƅŠŒżŽŽŔ

ŢXļ¡iŐk(ĪƅE-selectinĠŉĿ P-selectinƃ�ōņŠŒżŽŽŔŢ XļÉ;ŦƁűśìƄĻŉŌåëŐ

ŞƁūſƂŽĬŌĦĸķªÙ�ļ»/Ő(fķģŌĦĸņ·ĪĶĝŃĬƆ 
 
Development of Orally Active Inhibitors of Protein and Cellular Fucosylation 

Okeley, N. M.; Alley, S. C.; Anderson, M. E.; Boursalian, T. E.; Burke, P. J.; Emmerton, K. M.; Jeffrey, S. 

C.; Klussman K.; Law, C-L.; Sussman, D.; Toki, B. E.; Westendorf, L.; Zeng, W.; Zhang, X.; Benjamin, D. 

R.; Senter, P. D. Proc. Natl. Acad. Sci. USA, 2013, 110, 5404-5409. 

Ę �êxķņųŞŠŽ0ćV)Ő�«ĸĪĶĠŋƅćV)ĸĪĶĽ 2¤®ļêxĸ<īĤ 6ƅ8ƃFig. 4ƄŐ£ĝƅ

È9l�ķ in vivo ķųŞŠŽ0ŐćVĬŌ.�ĢĜŌĦĸŐTäĪĶĝŃĬƆŃĭƅ�âļ 2 ĵļêxĸ

Fig. 5Ę ćV)$ ĪıÆÐļ N É;CÃĀļ MS &�ƆƃaƄDMSO ļńƃcontrolƄ
ƃbƄųŞŠŽ0ćV) 6 $ ƃcƄŠŒżŽ0ćV) 11 $ ƃdƄ6ƅ11 �yķ$ ƃê
ùŉŋnÂƄ 
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<īĤųŞŠŽ0ĢÆÐžŶŽķćVĨōŌĦĸŐ¶åĪıĞğķƅŷŕŢŐ£ĝıÈ9l�ķļćVTĖ

ŐÚĴĶĝŃĬƆIgGm�Ľ FcđD ļ NÉ;CÃĀļųŞƂŢĢĉ4ĨōŌĦĸķm��QhÆÐċV

�hƃADCCƅm��Q«Ļæ[ĨōŌÆÐċV�hķƅm�1×ĻĠĥŌ�ņüÜĺAPĸÎğŊōĶ

ĝŃĬƄĢ 100���Ļ=�ĬŌĦĸĢ²ŊōĶĠŋƅųŞŠŽ0ĨōĶĝĺĝ IgGm�ļéÛĽm�1×

ļÝ�ġŊď^Ļ��ļĜŌĦĸķĬƆÖÏŊĽ0;� 8Ő 100 mMļ�`ķÈ9l�ĬŌĦĸķ IgGm

�ļųŞŠŽ0ĢēÖĻćVĨōŌĦĸŐzŊġĻĪŃĪıƆĦōĻŉŋ 8 ļl�Ļŉŋėĝ ADCC �hŐ

pĵ IgGm�ļéÛĢ:ÑķĜŌĦĸĢäzĨōıļķƅ8ŐmĢőƀśŧƁĸ�£ĬŌĦĸķėĝ.�Ģ

�dķģŌļķĽĺĝġĸÎğŃĪıƆTĊƅ8 ĸƀśŧƁŐ�£ĪıĸĦŎƅēÖĺa>.�ĢÝXĨōŃ

ĪıƆŃıƅĢőÆÐĻĠĝĶųŞƂŢĽH�Ňs±ƅÆÐĄ¯	�£Ļą�ĪĶĝŌĦĸĢ²ŊōĶĠŋƅ

8 ļl�ĻŉŌ¨ļiāćVŐ�äĪıĸĦŎƅ¨ļiāĢćVĨōŌĦĸĢ&ġŋŃĪıƆ~ĻƅÖÏŊĽ

E-selectinĻŉŌN��ļÙÁJŀļõ%ņ 8ļÈ9l�ĻŉŌųŞŠŽ0ļćVķ(fķģŌĦĸŐ·Ī

ĶĝŃĬƆ 
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ø ĉĚYěù�9®K©³śĿŠü�ęĘĒĐÕvýĝĚ@´Ě��ī�āĔõąù_ĥħ^¬ Č�ĈĞ

čú�?ù­ě�.IKH��Ö®K©³gĚ��ø 5toĚĊmPĚġĖù�Åb#Jī�čĨ�S

�çĚì£īÈÿùďĩĦī�ÿĐ»Ä�ęĂćĨ�S¤Ęã�J£�ĚķŞńŜŠŚšj'ş�b-ş

GrŢī¦mČ©³īÈĒĔĂħĞčú 

­ĐđĚ���ĕěùã�JĚÍÌù×!ùÁÑę�ÊċĩĨĥĀęùŏřœŘŠĽĢřŎľŠŒĘėĚ

æ¹ĄùĞċę��ĚĥĀęłŞŌśŠńšDNAĢRNAŢ�ĚcBīÓğ3ħù��÷#Jī�ħ�ĈĞčú

�Æ¤Ę÷#J6fěù1ŔŇŐŠ/�ĕĚëċĂĥĜå%Ě'^Ą=òĘĚęOČùæ¹ěÿĖġ¶/

ęďĩĦīfČÝĈĞčú	<ěùå%ĂĥĜëċĄ'^ċĩĐæ¹ī�ÿĘÿ÷#J6fh�ĖČĔù

DNAīłŞŌśŠńĖČĔ�ÿĐÕvī2BùDNAīłŞŌśŠńĖČĔ�ÿĘÿùōŌŀŅ6fęîčĨÕ

vī1BĊ¼
ČĐÿĖaÿĞčú 

 

Programmable One-Pot Multistep Organic Synthesis Using DNA Junctions 

M. L. McKee, P. J. Milnes, J. Bath, E. Stulz, R. K. O’Reilly and A. J. Turberfield, J. Am. Chem. Soc., 134, 

1446-1449 (2012) 

DNAīłŞŌśŠńĖČĐ÷#J6fĕěùĲŁŌřŞĵŔŇŐŠīlēDNA7FĄłŞŌśŠńDNA

ę½6čĨĉĖĕù�+ŔŚ�YĄ�zČù1`ĄÜÈČĞčúČĐĄĒĔùłŞŌśŠńDNAęOČ¨Ë

¤Ęå%īlĐĘÿĲŁŌřŞĵDNA7FíĕĚ1`ī~QïęjāĨĉĖĄĕąùDNAĚå%ÐÏĕ

N{ę1`īķŞńŜŠŚčĨĉĖĄĕąĞčúċĦęùĲŁŌřŞĵŔŇŐŠä�ęě�ûĘ#JīP�ĕ

ąĨĐĠùH�Ę÷#J6fĝ`�čĨĉĖĄ4Åĕčú�h�Ě�d¤Ę&��ĖČĔěùŝŞŏŁńĕ

�ûĘ÷#Jī7|�Èĕ6fčĨĉĖĄnĈĦĩĞčúďĚĥĀĘy�ĖČĔù	<´ÃĦěùDNAĚ

three wayĺŕŞĴĹŗŞä�ī1`CĖČĐDNAłŞŌśŠń6fęf)ČĞČĐú 

ø ´ÃĦě>1aę«čĥĀĘ1`·ī�µČĞČĐúčĘĪđù3’ĞĐě5’ęĲŁŌřŞĵŔŇŐŠīlē

DNA(G, P, O)ī7�1`N;ęĔ�6ČĔĂąùďĉęGĂĥĜPĖthree wayĺŕŞĴĹŗŞī[fčĨł

ŞŌśŠńG-Pī*āĞčúďĚ½�ùĺŕŞĴĹŗŞĄ[fċĩùĲŁŌřŞĵŔŇŐŠ7FĄÙqČùĲŁ

ŌřŞĵ1`(Wittig1`)ĄÜÈČĞč(>1b)úĲŁŌřŞĵ]ùłŞŌśŠńG-PĖ¨Ë¤Ęå%īlē

removal strandī*āĨĉĖĕù�f�ěřřŠĻċĩĞčúċĦęùłŞŌśŠńO-Pī1`N;ęxĐę*

āĨĉĖĕùO, PĂĥĜłŞŌśŠńO-PĄĺŕŞĴĹŗŞ[fČù�Ě�ë1`ĄÜÈČĞčúĉĚ1`·

ĕěùłŞŌśŠńĂĥĜĲŁŌřŞĵDNAĚå%ÐÏęĥħùÍuĚ÷#Jī7|ę6fčĨĉĖĄ4Å

ĕčúMðù´ÃĦěå%Ą¢ĘĨ�²öĚ�f�īŝŞŏŁńĕ6fČĔĂħĞčú
�ĚĥĀęù�h

�ěŝŞŏŁńĕÍuĚ�f�ī7|ę6fĕąĨĐĠù¶�ĘŘĮŋŘřŠ�µĘėĝĚRìĄ�\ċĩ

Ğčú 
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Enzyme-free Translation of DNA into Sequence Defined Synthetic Polymers Structurally Unrelated to 

Nucleic Acids 

J. Niu, R. Hill and D. R. Liu, Nature Chem., 5, 282-292 (2013) 

mRNAĚÁÑÞ±ęĂÿĔùřŎľŠŒěmRNA�Ě3DAī1ķŅŞĖČĔcBīÓğ3ħùōŌŀŅê

ī�ëČĔÿąĞčú	<ù´ÃĦěřŎľŠŒī��ČùDNAłŞŌśŠń�Ě5DAī1ķŅŞĖČĔÓğ

3ĨùłŞŌśŠńå%�¢¤Ę÷#J6fęf)ČĞČĐú 

´ÃĦě÷#J6fŖņŁńĖČĔùtRNAĚĬŞŀķŅŞĚĥĀęłŞŌśŠńå%Ě5DAīÓğ3Ĩ

PNAä#Ėù÷#JĚňŚŃĭŞĵŋŜŁĴī1`]ę$w4ÅĘřŞĲŠĕþĨĺĻŚŊĭŅ½6ī
Č

Ĕ7�#J�ęP�ČĐŐĴŜĸĮĴŚīÐÏČĞČĐ(>2a)ú6fŖņŁńīŐĴŜĸĮĴŚęčĨĉĖĕù

÷#JňŚŃĭŞĵŋŜŁĴĚĲŁŌřŞĵ1`ĄİŞńŜŉŠ¤ę�&ęÜÈČùăē1`Ě�Àâkb

Ą8�čĨġĚĖÂāĞČĐúĲŁŌřŞĵ1`Ě��~à-Ě½�ù>2bę«čĥĀęĬŚĳŞīlēŖ

ņŁń(A-A)ĖĬĺŅīlēŖņŁń(B-B)ī��ęåÀČùĲŁŌřŞĵ1`ęCu(I)-catalyzed alkyne-azide 

1,3-dipolar cycloadditionī�ÿĨĉĖĕù¸70%Ě2�ĕ�ëĚ÷#J6f(PEGê)ęf)ČĞČĐúĞĐù

÷#JňŚŃĭŞĵŋŜŁĴä�īα-ĬőŇçùβ-ĬőŇçĘėęG}ČĐC6ġùPEGêĚC6Ė7�ę+

�ĥĆ�ë÷#J6fęf)ČĔÿĞčúċĦę´ÃĦěùè61`ęĥħβ-ĬőŇçĄ½6ČĐDNAĄ

PCRęĥħEVĕąùĉĚPCR��īłŞŌśŠńĖČĔ Yù÷#J6fĄÈāĨĉĖī«ČĔĂħĞč(>

2c)ú6f÷#JĚin vitro selectionīÈĀĉĖĄĕąĨ�h�ěùxĐĘ�Åīlē6f÷#Jīpºč

ĨĐĠĚA¥iÉĖĘĨĚĕěĘÿĕČĤĀăú 

 

 

 

 

 

 

 

 

 

>1. a) Three wayĺŕŞĴĹŗŞī1`CĖčĨłŞŌśŠń6fĚ�Îø b) łŞŌśŠń�ĕĚWittig1`  
(Õvĥħ�äsG) 
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>2. a) ÷#J6fŖņŁńĚ1� b) łŞŌśŠń6fĚ�Î c) è61`ùPCRęĥĨEVùstrand#ñù è61
`ĚĶŚó��,> (Õvĥħ�äsG) 
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Sequence-Specific Peptide Synthesis by an Artificial Small-Molecule Machine 

B. Lewandowski, G. D. Bo, J. W. Ward, M. Papmeyer, S. Kuschel, M. J. Aldegunde, P. M. E. Gramlich, D. 

Heckmann, S. M. Goldup, D. M. D’Souza, A. E. Fernandes and D. A. Leigh, Science, 339, 189-193 (2013) 

 

ĉĩĞĕęù�ûĘ�ÅĢ,ąī«č

�S�#J��Ąì£ċĩĔąĞČĐú

	<´ÃĦěù>3aę«čŜĿĳĸŞ�

Ûī�čĨ�#J��ī�ÿĔùřŎľŠ

ŒĄÈĀōŌŀŅêĚ�ë1`ĚĥĀĘù

å%�¢¤ĘōŌŀŅ6fīßfČĞČ

ĐúďĚ#JÐÏěùmRNAĚĥĀęōŌ

ŀŅ6fĚå%īmLčĨ§ê�#Jù

řŎľŠŒĚĥĀĘōŌŀŅ6fīÈĀ�

�ĕþĨŐĴŜĸĮĴŜä�Ě�ēĚ�f

Î¹ăĦĘĒĔÿĞčúďĚ1`œĲņļ

Œě>3bę«čĥĀęùŐĴŜĸĮĴŜä

�ĚŀıŠŚĄ§ê�#JĚŊįņŚİ

ĻłŚä�Ė1`ČùŀıİĻłŚī[f

ČĞčú¾Ćù11:�á°�eĚS-NĬĹ

Ś×°ęĥħùŀıŠŚAĚ �ĖōŌ

ŀŅêĚ�ë1`ĄÜÈČĞčúĉĚ1

`Ě¿ħÚČęĥħù6 mer 

(AlaLeuPheGlyGlyCys)ĚōŌŀŅ6fę

f)ČĔÿĞčúďĚ�ÛěNMRù

MS/MSęĥħªÒČĔÿĞčúřŎľŠŒ

Ą1¯ZĐħ15-20ĚĬőŅ½6ī[fčĨ

ĚęOČù	<ĚŜĿĳĸŞęĥĨōŌŀ

Ņ6fě�ēĚĬőŅ½6[fę12|í

ÙĆÎČĞčúĞĐùS-NĬĹŚ×°Ěï

¡Ą29:�á°�eĕþĨĖċĩĔÿĨ

ĐĠù6fĕąĨōŌŀŅêĚëċęěï¡ĄþħĞčúČăČù�Ø¤QċĘ�S#JęġăăĪĦĎù

TğĘ#JÐÏęĥħùřŎľŠŒĄÈĀĥĀĘōŌŀŅ6fĄM�ĕąĐ�ěôUę��ĄþĨĚĕěĘ

ÿĕČĤĀăú	]ù�#JĚ#JÐÏī�Ě#Jĝà�čĨĉĖĕùxĐĘ�S�#J��Ą("ċĩ

ĨĉĖī�\ČĐÿĖaÿĞčú 

 

 

 

 

>3. a) ŜĿĳĸŞ�Ûīlē�S�#J��Ě�Û b) �S�#J
��ęĥĨōŌŀŅ6fĚ�Î (Õvĥħ�äsG) 

a 

ţ  
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QzġĨiǆƹǄJIƹǄƮǞǕƻƨǕƼ�ǘǉƧ�kǋþ|ĕ� ơŘǋtīǉƪƿǞƧò�ǣ�ƭǄ

ƳǀƸǂƿďhL�ġĨȝǺȣǋĸƏ�iǋĚñƧDƭêĕ�ǉ}�ǈǟƷÌÊǣ�ƸƫǕƹƿ�ç]å

0ďȤ�Ɓ��L�ġĨ»ÍÅȥǉÿƳ·ţĒƹ�ƵǕƻƨêŘ�ưƧ�ƹǅǙĚñǋĕ�ǋVĻǉǈǠ

Ǎ ƫǅƻƨ 

 

ȑǴǳȘȠȢȋǩȞȣǳǽȍǋċª  

Ƥ ĤưQzŞħĲ�¨ǋȑǴǳȘȠǣÇƹ�ǘƿǋǌƧQzŞħ2�ěǋǆƱǋ2ãƷǡǀǂƿǆ°ƫǕƻƨ

�ǄǜǞƧQz_Yª¨ǌƧÖên|ǅQzġĨiǆƹǄ,ƳƶǆǣĻƭǄƮǞǕƹƿǋǅƧƾǠ�@ǜǞƧ

ŁfǋġĨ�ǣÇƹǄǌƮǞǕƹƿưƧ5 ęǉŋHǣŬƶƹƿǋǌƶǋƘƯǆ°ƫǕƻƨQzġĨiǆƹ

ǄÆĐƸǠǟǙǂǆǙĢ�ǈÔûǌƧȋǩȞȣǳǽȍǣċªƻǟƶǆǅƻǋǅƧǕƼHilvert0ďǆE-mailǅǚ

ǞYǞǣƹǈưǝƧȋǩȞȣǳǽȍċª¨ǋZƴ1Ǡ0ǆǈǂǄǙǝƭǟƯǣ�ĀƫƿƹǕƹƿƨ¦=ǌƧġ

Ĩ�ưƫǂǎƫǅƪǟƶǆǣĎđǉÒǝǠǄƫǕƹƿưƧ!£Ư�ĀǣƄǊƧƸǝǉ²�ǅƪǟĔ�%�

0ďȤ����Ď�ȢA�Ƈȥǆ�ç]å0ďǉÉŊĊǣáƫǄƫƿǀƱƧȋǩȞȣǳǽȍǣċªƻǠǍ

Zƴ1ǠǟǆƫƬ¿ŢǣªǕƹƿƨƾǋ¨Ƨ ƫ�SŘ¯ďhĥ�ŦlǜǞțǲȣǼȋǩȞȣǳǽȍǋE¹

ǣƗƴǟƶǆǉǈǞƧHilvert0ďǋ/ǅǋ�ľưƮǜƾ6�ƫƿƹǕƹƿƨƹƯƹǈưǝƧǼȗȣțǽȊǌ�

ēǅǙäÎǋĈ$ǋƢƫōǅƪǞȤÖêǋ1.5-2(ƳǝƫǅƹǛƬƯȥƧȋǩȞȣǳǽȍƯǝǋE¹ǀƴǅǌƧ

ďüǌTƹƫǆŕǢǠǕƹƿƨƹƿưǂǄƧȋǩȞȣǳǽȍċª¨ǙƧƾǋ�ǋȋǩȞȣǳǽȍǋċªǚƧ

Hilvert0ďǉETHǋQzġĨiǋùăĵÑǆȋǩȞȣǳǽȍǆǋ�ƛǣ:ƹǄǙǝƭǟǜƬǉ�ĀƹǈƴǠ

ǍǈǞǕƽǤǅƹƿƨĵÑ ?ưĢ�ƹƿǋǌƧĤưǼȗȣțǽȊǉ��ƹƿǆƱǅƹƿǋǅƧ=ǘǋĒƹų

ǖƯǝ��Ǖǅ1�ǆ8ȡã�ĀƹǄƫǕƹƿƨ��ǕǅǉƧƖÈǣZƴǟƿǘǆƧġĨ6�ǋ½ǁaǢƽǋ

ƿǘƧ2£ǼȗȣțǽȊǣřǠǕƹƿƨĴ�ƧHilvert0ďư�rǋġĨŨǣċªƹƿƿǘƧĤǋĵÑǋ�ƀ

ǣ¾ǂǄƫƿǀƴǟƶǆǉǈǞǕƹƿƨƫǡƫǡǆ�{ǈ�ľüHǅƪǂƿǜƬǉ°ƫǕƻưƧƶƶǕǅǋȑ

ǴǳȘȠċªǋ�ĀǚȋǩȞȣǳǽȍǋĒŠá"¹ǌƧƕ�ǉǜƫĳơǆǈǂƿǋǅǌǆĻƭǄƮǞǕƻƨ 
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ETH��Ǖǅ  

Ƥ ĤǋxaƧ�ďÚ1ȡãƊǆ��Yª¨ǋ3ȡãƊǉ4bġĨǆƹǄȂǧǾȢȑǾǻȔ��ǋArndt0ďǋ

�ǅġĨǣŋƬò�ǣƗƫǄƮǞǕƹƿƨ	āłWǏĄpŨǌƧ�Ɓ��G-COEȍȞǱȚȔWǏ�Ɓ�

�0ĪÀŌǱȞȣȈȜțȣǻȣƟ¹ȍȞǱȚȔǋE¹ǉǜǟǙǋǅƪǞƧƶǋxǣ*ǞǄRƳ«ģĒƹ�Ƶ

ǕƻƨƶƶǅǙZƴ1Ǡǋ�ĀǣƹƿǢƴǅƻưƧƻǅǉE¹ƆǋċªưúǕǂǄƫƿƶǆǆƧĠæƊǅ

ƪǂƿƿǘƧ�¿ǣªǟƶǆưǅƱǕƹƿƨƶǋÎȡãǋĄpǌƧǼȗȣțǽȊǅǋďüǣ�ǘǟƿǘǋ�{

Ńƫă+æƊǆǈǞǕƹƿƨǙǁǡǤƾǠǀƴǅǌǈƳƧȑǾǻȔǅǋďüǌƧĤǉǆǂǄƻǍǝƹƫǙǋǅ

ƹƿưƧ�kǌƾǠǌB¶ƸƽǄƫƿǀƱǕƻƨƶǋȑǾǻȔĄpÚǉǼȗȣțǽȊǣřǠƧb.ƿǁƯǝ

�+³wǣªƿǞƻǟƶǆưǅƱǕƹƿƨǕƿƧƝďüǈǇǋÐLǚŕŝǙǼȗȣțǽȊǆŴƫǙǋưƪǞǕƹ

ƿƨ��ƧŧƫĈǣƻǟƿǘǉǼȗȣțǽȊƯǝƧnyŴƳǋȂǧǾǉŋƳ�ǙČƹƳƪǞǕƽǤƨǼȗȣțǽȊ

ǅǋ��ÇƹǙȑǾǻȔƯǝŋƫǕƹƿƨƪǞǐǠƿ³wƯǙƹǠǕƽǤưƧ��ÇƹǌâǙƑƹƫƋƈǀ

ǆ°ƫǕƻƨ�ƁǚȑǾǻȔǅƀ�ǣÇƻǋǙĮPǅǌƪǞǕƽǤǅƹƿưƧǼȗȣțǽȊǌƾǋ÷ǅǌǈ

ƫǜƬǅƻƨóĜƧǼȗȣțǽȊǉƻǅǉp�ƹǄƫǟ�ƯǝǋǲȑȣȁĆƹǉƀ�ǣÇƻƶǆǌǓǔ�\Ŀ

ǅƹǛƬƨĤǋxaǌƧǁǛƬǇ¤ǂŭƻƶǆưúǕǂǄƫƿb.ǋ¨ǉǥȉȣȁǣ¤ƱķƲǕƹƿƨƾǠ�

|ǋÔûǅǼȗȣțǽȊǉƀ�ǣÇƻƶǆǌƧ�{ƑƹƫƾƬǅƻƨĄpǉ®ŐǈáƜǋ"¹ǈǇǌƧ

HilvertġĨ�ǋĦáƸǤǋÄ�ǋǙǆŋƫǕƹƿƨāłǕǅǉâǙƄŐǈƶǆǌƧǲȑȣȁǣƹǄƳǠǟč

qǋ�ǣ×Ƴőǃƴǟƶǆǀǆ°ƫǕƻƨĤǋxaǌƧĦáƸǤƿǁưǆǄǙœ<ǉǲȑȣȁƹǄƳǠǕƹƿ

ƹƧȑǾǻȔǅǋb.ƿǁưƧƫǡƫǡǆµőǣĽƯƽǄƳǠƿǋǅǆǄǙVĻǉǈǞǕƹƿƨƶƬƹǄ}Ƴǋ

�ǋÌƭǙƪǞƧN;ǉă+ǣƹǄǼȗȣțǽȊǅǋďüǣǵǺȣȁƻǟƶǆưǅƱǕƹƿƨ 

 

HilvertġĨ�ƧETHƤ Hönggerberg 

Ƥ HilvertġĨ�ǌƧETHǼȗȣțǽȊîǋHönggerbergǮȖȠȉǵ6ǉƪǞƧǼȗȣțǽȊǋ�­Ưǝǌ�ƹƐ

Ǡƿ�ǋ�ǉƪǞǕƻƨġĨ�ǌƧL�a¹ǣŋƬƀ�ǆ;�ďĈ�ǣŋƬƀ�ưƪǞƧ}ƳǋġĨòjǣ

ġĨ�ư»ÃƹǄƫǕƻƨčpƧ11�ǋQzŞħ�ďǆ10�ǋQzġĨiƧ1�ǋǵǺǽȋġĨiưġĨ

ǉ©�ƹǄƫǕƻƨƶǠǝǋ�ƿǁǌƧ15ǋĖǈǟnȤǵǧǵƧȂǧǾƧȋȚȠǵƧǧǺțǥƧǵȏǧȠƧǬȣǵȁ

țǥƧȎȜǯȣƧǵǨǩȣȀȠƧȑȣȚȠȂƧțȁǥȄǥƧȞǳǥƧǥȕțǭƧǧǵȚǪȜƧǺǧƧÖêȥƯǝëǄƮ

ǞƧƕ�ǉnƎńťƯǈġĨ�ǅƻƨ�ǌƧǧȠǺȣȠǚ&zŞħǋ�ďǣƍƫǄǌƧǵǧǵ�ǌǓǆǤǇ

ƫǕƽǤƨ|n�ư
ǅƧuêęǉ�ƩǌņŝǅŜƹǕƻǋǅƕ�ǉEƯǂǄƫǕƻƨȕȠȈȣǌƧa¹

L��ƈƧƂıL��ƈƧðŷďĈ��ƈǈǇǋ�ƿǁǋƏǕǞǅƧƮ�ƫǋ�ƈǣďƯƹǄŗšƹǈ

ưǝ�¡ƫL�ǣ�ƉƹǄƫǕƻƨ}ÔƖƯǝǋğŤǣªǝǠǟƶǆưƧHilvertġĨ�ǋâ�ǋƣCǅǌ

ǈƫƯǆĻƭǄƫǕƻƨHilvertġĨ�ǋ
ǈġĨǿȣȒǌƧǺ

ȠȉǰŪǋŚŖǅƻƨǆǞǢƴƧźL��ę¼ûǣĐƫƿƂı

ǋŚŖǉƮƫǄǌƧ�ēǅǙȁǽȍùăǋġĨ�ǀǆ°ƫǕƻƨ

âŴǋǿȣȒǆƹǄǌƧǭȍǳȂǺȠȉǰŪǋŚŖƧƃLž/Ƃ

ıǋÁǞƿƿǖòðƧdǷȝȠǺȠȉǰŪǋOL�a¹Ƨ��

ƂıǋŚŖƧÓƹƫźL��ę¼ûǋƉėǈǇǅƻƨĤǌƾ

ǋ�ǅƧǭȍǳȂǺȠȉǰŪǋŚŖǉƋƻǟ��ǣƹǄƫǕƻƨ

ďüǚġĨǋǷǽȁǥǽȍǋéƧġĨǌǜƬǚƳǵǺȣȁƹƿǆƶ

ǡǅƻưƧb.ƿǁǋEƴǙƪǞƧƙşǉźǤǅƫǕƻƨǕƿƧ

 
ETH HönggerbergǮȖȠȉǵǋ|Ŕƨ}Ƴǋ
ŉcǈL�ǚďĈ�ǋġĨ�ư
ǏǕƻƨ 
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bƺETH6ǉǌƧ`;ƅǋȁǽȍùăǋġĨ�ư
ǤǅƮǞƧƮ�ƫǉEƴaƫǈưǝġĨǣźǘǄƫǕ

ƻƨ}nįǅƪǟƶǆǚƧġĨŚ+ưƕ�ǉÏǂǄƫǟƶǆƧemǆǋȅǽȁȟȣǰưť�ǈǆƶǡǈǇǌƧ

ETHǋǜƬǈ�Ʊǈ��ǋĉ¬ƯǙƹǠǕƽǤƨ 

 

ǼȗȣțǽȊǅǋďü  

ȦĈ$ȧƤ  

Ƥ ǼȗȣțǽȊǅǋďüǣ�ǘǟǉƪƿǞƧǕƼâǙĉīƻǒƱƶǆǌĈ$ǋƢƸǅƻƨÖêǋì�ǜǞǙƸǝ

ǉƢƫōǅƻƨȟȠȜȣȔǋǥȉȣȁǋ1ȡãǋ�ũĝxǌƧ10�7ƯǝǅƻƨƝǒĈǙƢƳƧ|Ɲƻǟǆ

űƝǅǙ30007ǓǇǌ#ƫǕƻƨ��ƝvǅǙƧ�Ɲ8007Ưǝ10007ƳǝƫǌƹǕƻƨȉȌǅǭǰǿȜȂț

ȠǰǈǇǣƚǗǆ15007�ƹǕƻƨȂǧǾǅǋĈ$ǋ�ƫďüǉ¸ǠœƹǤǅƹǕǂƿĤǉǆǂǄǌƧƯǈǞ

ǋŎËǅƹƿƨȎȜțȠǅǌƧ¦Úǋ7ƢǙEƴǄƧ�Û�ŻǤǅǙ30007ǅƮǃǞưƱǕƹƿƨ 

Ȧø)ȧ 

Ƥ ǼȗȣțǽȊǋø)ǌƧƮ�ŲǉǙŃƫǆǌŕƭǕƽǤƨuêęǉǌǇǤǜǞǆàǂƿǞƔưƯǂƿǞƹǄ

ƫǟƶǆư}ƫǅƻƨ9ǌǙǁǡǤƕ�ǉ�ƫǅƻƹƧƒǙƌǞǕƻƨƹƯƹǈưǝƧ�6ǌÞºưFƫǄ

ƫǟǋǅƧTǳȖǾǅżƷƹƿǞƹǄƫǕƻƨ|ǣôƳÚƊǌǢƼƯǅƻǋǅƧµ|ǆÖêǜǞǙ�ƫǆ·ƺǟ

ƶǆǌ�ǈƫǅƻǋǅƻưƧĤǀƴǅƹǛƬƯƨ 

ȦƝ�ȧ 

Ƥ èǀƪǕǞƿƳƸǤǋȝǵȁȚȠǈǇǣśƹǄǌƫǕƽǤưƧ'�ęǉǌǼȗȣțǽȊǋƝ�ǌƪǕǞıÝǝ

ƹƫǆǌŕƭǕƽǤƨ'�ęǉǌƧȉȠǙǹȣǷȣǴǙƅŇǙƧƪǟƫǌ��ǋƝvǙƧȂǧǾǋÔưƮƫƹ

ƯǂƿǜƬǉ°ƫǕƻƨĤǌŶ�ƧÙǌ��ƝvǅƧ~ǌ��ƝvƯ|ƝƻǟƯƧƪǟƫǌŀąȤ
ǉȉ

ǵǺȥƻǟƯƹǄƫǕƻƨǵǧǵǋÑĎǆƫƭǍƧǼȣǶȋǫȠȀȗǚȚǰȝǽȁǈǇǣ´-ƸǠǟƯǙƹǠǕ

ƽǤưƧƪǕǞěǉƹƿƶǆưƪǞǕƽǤƨǙǂǎǝƧȂǧǾÑĎǚǧǺțǥÑĎǋȝǵȁȚȠǉŋƳƶǆư}ƫ

ǅƻƨȂǧǾǅǌƧǧȠȂÑĎǚȎȁȃȔÑĎǋȝǵȁȚȠǉŋǂǄƫǕƹƿƨuêęǉ|ƝƻǟƎǌĚƧ|

nǋÑĎǣ�ǗǋƯǙƹǠǕƽǤƨÖêƝȝǵȁȚȠǚÖêƝǵȣȉȣǙ�pƹǕƻưƧõ¯ǈưǝĤǌ

ǓǆǤǇŋǂƿƶǆưƪǞǕƽǤƨǼȗȣțǽȊǉǌƧƕ�ǉƿƳƸǤǋÖê�ǋÔưp�ƹǄƫǕƻƨƾǠǝ

ǋÔƩưƧǆƱǇƱÖêƝȉȣǿǦȣǣǚǂǄƫǟǋǅƧ±ƹƳǈǂƿǝVDƻǟǜƬǉƹǄƫǕƻƨ 

Ȧŕŝȧ 

Ƥ ǵǧǵǉǌ3Đŝư4ǃȤȂǧǾŝƧǧǺțǥŝƧȋȚȠǵŝƧȞȒȠǳȗŝȥ�pƹƧqsǉǜǂǄŜƻŕň

ư{ǢǞǕƻƨǼȗȣțǽȊǌȂǧǾŝo6ǅƧ�ƩǌȂǧǾŝǅďüƹǄƫǕƻƨƹƯƹǈưǝƧǼȗȣțǽȊ

ǋȂǧǾŝǌǈǕǞư¥ƳƧȂǧǾǋȂǧǾŝǆǌĖǈǟƶǆǙ}ƫƶǆƯǝƧƥǵǧǵȂǧǾŝƦǆgǍǠǄM>

ƸǠǄƫǕƻƨĤǌȂǧǾƧǵǧǵďüư��ŴƳǈǡƬǆƹǄƫ

ǟǉǙƯƯǢǝƼƧ2ƳȂǧǾŝưŜƽǕƽǤƨƹƯƹǈưǝƧ}

ƳǋxaƧǵȣȉȣǚȝǵȁȚȠǅǌƧņŝưŶƺǕƻƨȑǾǻȔ

ǅǙƾƬǅƹƿưƧuêęǉ�ƩǌýßǈņŝǣŜƹǕƻƨqs

ǚ�ǉǜǂǄǌƧņŝưŶƺǉƳƫǆƱǙƪǞǕƻưƧǆǞǢƴŅ

ƫ�ƿǁǌƧĤư|n�ǀǆǢƯǟǆņŝǅŜƹǄƳǠǕƻƨƹ

ƯƹǈưǝƧǵǧǵǅǋďüǣǙǂǆïƹǗƿǘǉǌƧǚǌǞčq

ǋŕňǣŒƭƿÔưŃƫƯǆ°ƫǕƻƨĤǙčpƧȂǧǾŝǣ�

ƹƼǃG¥ƹǄƫǕƻưƧõ¯ǈưǝȂǧǾŝǅ�ŜǅƱǟÖǌ

 
īļưƧȂǧǾǣUǟƎǉX�ƯǝȍȝǸȠ

ȁƸǠƿȂǧǾŝǆǵǧǵ�ĺǥǧǿȔƧƾƹǄ

ƮƆȤȨȥƨ�ƹƼǃG¥�ǅƻƨ 
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ŽƾƬǅƻƨ 

Ȧ�ïȧ 

Ƥ ĚƸǤƷ�ğǋŶǞƧǵǧǵǌ�ǉmǕǠƿnǅƧ©ǂǄ�ƩǋŮf�ïǌƧǙǂǎǝȇǧǮȠǱǅƻƨǓ

ǆǤǇǋ�ưƧŮfǌȇǧǮȠǱǆĬƭǕƻƨ�ĭǋƽƫǙƪǞƧèǀȇǧǮȠǱǉ:Ưƴƿƶǆǌǈƫǋǅ

ƻưƧĤǌǵȆȣȐȣȂǋ¶��ǅƹǄƧ¦ćǋƶǆ9ǌƒ�ǉöŹé:ƯƴǄƫǕƻƨǼȗȣțǽȊƯǝƧ

ƓŰǅİ1ÚƊOƯǝ2ÚƊƳǝƫǅ}ƳǋǵǮȣǪțǥǉŋƳƶǆưǅƱǕƻƨǵȆȣȐȣȂǉ®ŐǈĐ5

ǌƧƻǒǄǵǧǵǋ¢ƯǬȣǵȁțǥǋǨǩȌǲǧȁǅū1ƹǕƹƿưƧ2 ęǉÖêǜǞǙ�ƫǅƻƨ�Ŷ

Ũǚțȋȁ�ǙÖêǆbƺƯ�ƹ�ƫƳǝƫǈǋǅƧĤǉǆǂǄ

ǌǆǄǙ�ƁaǅƻƨǵǮȣ�[Ǚ}ƳƧƠǅǌíǣÂƫǀ

�ƩǣŃƳőƯƴǕƻƨǵǧǵǋƒ�ƯǝőǟÜńǌƧŕňǅ

ǌŕƫŏƽǈƫǓǇıÝǝƹƫǙǋǅƻƨǵǧǵǉëǝǠƿ

ƎǌƧØƕ�£ƒ�ǉĘǝǠǟƶǆǣ¥ƳƮKǘƹǕƻƨĤǌ

ƾǋ�ǉǙƧȈȂȓȠȁȠǣƹƿǞƧǲǽǭȣǣƹƿǞƧƞǖǉ

ƫǂƿǞƹǄƫǕƻƨÖêǉƫǟǆƱǋďüǆƧƾǤǈǉ{ǢǞ

ǈƫǆƫƬǋưóĜǈǆƶǡǅƹǛƬƯƨ 

 

â¨ǉ  

Ƥ Ĥǌčpǋďüǉƕ�ǉĂůƹǄƮǞǕƻƨďüǚġĨǣÓƹƫx»ǅ�ǘǟƶǆǌïǈƶǆǅǌƪǞǕ

ƽǤǅƹƿưƧƾǋæƊƸƭ�ǞŭƭǠǍƧïƹƫƶǆưƿƳƸǤƪǞǕƻƨƪǟƫǌƧŀ;ǅïƹǖǣőǃ

ƴǄƫƳƶǆǙ\ĿǅƻƨșȣȞǽȉǋ�ƩǌïƹǖǣőǃƴǄƫƳƶǆưƕ�ǉ�¼ǀǆ·ƺǕƻƨĤǌƾ

ǋǜƬǈșȣȞǽȉǋ�ƿǁǋďƱÔư�ƱǅƻƹƧőĺƮƬǆ°ǂǄƫǕƻƨĤǋǵǧǵǅǋďüǌ�Ǖǂ

ƿǍƯǞǅƧǕǀ}ƳǣŝǟƶǆǌǅƱǕƽǤưƧƶƶǉŵǒƸƽǄƫƿǀƫƿƶǆưĚñǋ!ƯƹǝǋƮ§

ǉĩǄǠǍ ƫǅƻƨéīǈưǝƧāłWǏĄpǣÌÊƹǄƳǀƸǂǄƫǟ�SŘ¯ďhĥ�ŦlƧǕƿ

ĤǋZƴ1ǠƧġĨǣÌÊƹǄ�ƸǂǄƫǟHilvert0ďǆġĨ�ǋb.ƿǁǉÿƳ·ţĒƹ�ƵǕƻƨ 

 

 

 

 

 

 

 

 

 
ǵǧǵǋƒ�ǑǴȖȠȍƨ 

�Ĉǌ8Ğǋ!(ǙĶÜǅƻƨ 

Hilvert0ďȤ�ȥǆīļȤ^ȥƧÍÅ�ǉǄ 

 
ǵǮȣÕŋƧġĨ�ǋb.ƿǁǆ 
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第７回バイオ関連化学シンポジウム 
（第 28 回生体機能関連化学シンポジウム、第 16 回バイオテクノロジー部会シンポジウム、
第 16 回生命化学研究会シンポジウム、第 11 回ホスト‒ゲスト超分子化学シンポジウム） 

 http://jointsympo.csj.jp/ 
 

 

�) 2013� 9Ì 27ÃǹŬǺǾ29ÃǹÃǺ 

�! XQ�ovƇ ŒúōiǷū#vĺ�äƁƇ ǹXQ��GĳE��ýǻǺ 

�� ÃÐDv�–ø�ÚĪűšDvŦ�ƊǠǄǇǘǋǟǵǒǸŦ�Ɗ 

ø�ÚĪűšDvǷǠǄǇǘǋǟǵǒǸǙǃǢǒǰǶƊǤǵǶǘǃǂø\DvĊĔ�ƊǧǓǚ–ǎǓ

ǚǷŚ4sDvĊĔ� 

�� ÃÐķv�ƊƄ4sv�ƊŸÝDv�ƊXQ�ǲǸǙǃǶǌǥǵǌǱǫǹIGERǺƊXQ�ov

ovŴ�vĊĔĐ 

�9 ÍÚV¨DvH� 

*4 ,bƮǠǄǇűšDvƮĊĔħƊvøƭƺƽĊĔăĻƓƺƱŃŌǀĹƐƊǦǥǖǛǷǕǶǡǋ

řǷũğƊ4sŊŏǷŚ4sǷǭǙǳĜƊť�sűšƬƫƊ��ƐǠǄǇűšDvƮƣƷƮ£

j�¸Ʈkǀ·"ƞƽƚƪƩƊ©ƕbƮ�ň4ūƮă�ƭŔôƞƽƚƪǀĈĆƪƞƽƋăĻ�

�Ư±�ōêƊ�įPžăĻƊǨǓǕǸăĻƮƐƟƾƔƪƝƊİ­ĊĔħƮĨ¨ƮƣƷƮō

êŘƮµ�ƸĹƑƋ 

.3$# PžăĻƓƺƱǨǓǕǸăĻƋPžăĻǹ154ăĻƊ54řÿƊ3�kǺƯK:Ɗ1ĊĔ| 1�

ƵƩƋƣƤƝƊüŜƶƯ 2 �ƵƩRƋƚƮkVƯƊăĻ*+ż�ǀ�ƘƊ2 �ĈƮ¶YƯ{Ĺ

r_�Ʈ7ÀƭƺƽƋ 

Ŧ�ōêŘǽø�ÚĪűšDvŦ�ƏƽƐƯǠǄǇǘǋǟǵǒǸŦ�ƮƐƟƾƔƮŦ�_ƭ

ƬƦƨ 1���ƕġţƝƊOŘÈ 40Ü��ƮŦ�_ƕ}œƋŘ¡CüŋƯăĻüŜÈìƩ

O�ǀĹƑƋ 

��4= WEBǏǄǚǹhttp://jointsympo.csj.jp/ǺƔƻăĻüŜƊ
ēKēƮ·3ƊL?ĄŮƮƞƳƨƮ­

ģǀĹƑƋ 

ăĻüŜĤ5ǽ 2013� 7Ì 2Ã(ë) 


ēKēĤ5ǽ 2013� 7Ì 26Ã(Ŭ)  
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L?ĄŮ
ĝüŜĤ5ǽ 2013� 8Ì 2Ã(Ì) 
��8 8Ì 2ÃǹL?ĄŮǹ
ĝǺĤ5ǺƵƩƊŦ�_ǽ�į 5,0001Ɗvø 3,0001ƊŹŦ�_ǽ�į

7,0001Ɗvø 4,0001 
8Ì 3Ã�ų…�ńƮUL?Ē8ƭ 2,0001ǥǱǓ 
*ƐƟƾƮ$×ƭƸ
ēŵ�ŬƕZƵƾƨƐƵƞƋ*
ēŵƮ�;şÐƯ
zƝƨƐƵƠǁƋ 

%5� 2013� 9Ì 28Ã(c)Ƈ �ŕ 6,0001ǹ�ÃüŜƸRĪǺ 
;1� ė 7aǠǄǇűšDvǑǶǨǒǅǫ{Ĺr_� 

åáç�ǹXQ�ovovŴ�vĊĔĐǺ 
TEL: 052-789-2488Ƈ Ƈ  

E-mailǽ asanuma@nubio.nagoya-u.ac.jp�

�
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第 40回国際核酸化学シンポジウム 
The 40th International Symposium on Nucleic Acids Chemistry (ISNAC2013) 

http://web.apollon.nta.co.jp/ISNAC2013/index.html 
 

s*<6+%7���²´³l{�"j�wª¯¨J[�P\Vg�²µ³wª¯¨3$&/(2;

+>�²¶³wªx§�¯� ��P\����²·³{�fwª���{�=R�e��¯� �

����wªP\�¯� «��J¬�
� �pl�gv����!�������W�� ��

E�ic¢��"i
����

����
���

1. Chemistry of Nucleosides, Nucleotides, and Their Analogues 
2. Medicinal Chemistry of Nucleosides and Oligonucleotides 
3. DNA/RNA Chemistry and Biochemistry 
4. DNA/RNA Structure and Recognition 
5. Ribozymes, siRNAs, and miRNAs 
6. DNA/RNA Materials and Diagnostics 
7. Drug Delivery Systems and Nanotechnology of Oligonucleotides 
¡����web site"��@�	� 

 http://web.apollon.nta.co.jp/ISNAC2013/index.html 
 
�)º2013a 11q 13mǹÞǺǾ11Ì 15ÃǹŬǺ 
�!º�Z^X\-:,15>9²y~`�Z^QG z 3-27-1³ 
��4=�

� ���¦º2013a 6q 3m�8q 9m²web site��³ 
� �nkIº2013a 6q 3m�9q 3m²web site��³ 
� CMSO�®º2013a 6q 3m�10q 15m²web site��³ 
� CMSO�®�Kº2012a 10q 15m²q³ 
  SO�®£� ?�ºB� 25,000H�bm 30,000H 
� � � � � � � \�ºB� 5,000H�bm 7,000H 
;1�º]¬o²�Z^X\_\©³ 
� � � � E-mail:akiraono@kanagawa-u.ac.jp 
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第 23回アンチセンスシンポジウム 
http://www.knt.co.jp/ec/2013/antisense/ 

 
&'º2013a 11q 28mǹrǺ�29mǹ­Ǻ 

�!º��ovolōiǹĶÐǊǮǶǡǓǺ 

�6�ºI�.Çǹ��ovovŴ HBSĊĔŦǹķvĜǺǺ 

��ºǂǶǖǔǶǓ DNA/RNAĊĔ� 

��ºǼovŲĦĊĔ¬ŰƌǜǟǩǋǵñřǷǙǠǄǓǷǑǓǘǫ=ļǂǱǄǂǶǓƍ ƴƔ 

,�7+ºÑÐƇ ĉ�Ƈ +øǹûIovǺ 

 ĴőƇ u�ǹbĕƕǁĊĔǔǶǕǸĊĔ¬Ǻ 

%5�º2013a 11Ì 28ÃǹÏǺǹǐǷǌǱǶǛǡǴǓǺ 

7+-:º2013� 7Ì 16Ã�9Ì 30Ã 

�įêſƪƝƨPžăĻǹřÿǀZƷƨ 154đ�ǺƪǨǓǕǸăĻǀCŵƝƵƞƋ 

����/<2�º2013� 7Ì 16Ã�10Ì 31Ã 

 

 �����ºė 23aǂǶǖǔǶǓǑǶǨǒǅǫ�B� 

��ovovŴ HBSĊĔŦǹķvĜǺ 

e-mailǽ antisens2013@tokushima-u.ac.jp 

 

ăĻüƝŜƶMƱL?ĄŮÂâƮŉĠƊƬƻƱƭľÄ ¨ľŻƭƧƐƨƯǑǶǨǒǅǫ

ǧǸǫǦǸǒǹhttp://www.knt.co.jp/ec/2013/antisense/ǺǀƛLïƗƤƜƐƋ 
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7th International Symposium on Nanomedicine (ISNM2013) 
November 7–9, 2013 

http://www.kyutech.ac.jp/english/about/map/ 
 

Venue 
Nakamura Centenary Hall of Kyushu Institute of Technology (Kitakyushu) 
Registration 
Provide the following information: Family name and Given name, Title, Affiliation, 
Address, Zip code, Tel, Fax, E-mail to Prof. Shinobu Sato (shinobu@che.kyutech.ac.jp) 
via e-mail, or register at the conference site. Please pay the Registration fee at the conf. 
site. 
Standard members: 30,000 yen; Standard nonmembers: 30,000 yen; Student: 3,000 yen 
Important due dates 
September 1, 2013: Registration 
October 1, 2013: Abstract Submission 
Banquet 
Banquet will be held on Friday evening, November 8, 2013 at Cafe de Rouge Blanc, the 
Centenary Hall of Kyushu Institute of Technology. 
Please pay the Banquet fee at the conf. site: 5,000 yen (Student: 3,000 yen) 
Call for papers 
Oral and poster papers are solicited for presentation at this symposium. 
Please prepare a one-page A4 abstract according to the format below and e-mail to the 
following address. 
Kyushu Institute of Technology 
Shinobu Sato (shinobu@che.kyutech.ac.jp) 
*Formats of the abstract: see the home page 
http://www.nanomedicine-jpn.org/ 
Organizing Committee 
Chair Shigeori TAKENAKA (Kyushu Inst. Tech.) 
 Tsuneo URISU (Nagoya Univ.) 
Plenary Talk 
Fuyuhiko TAMANOI (UCLA, USA) 
Keynote Speech 
Shunming NIE (Georgia Tech, USA) 
Yoshinobu BABA (Nagoya Univ., Japan) 
 
 

 
 

Venue: The Symposium will be held at the Centenary 
Hall of Kyushu Institute of Technology in Kitakyushu 
city. Information on the access to the Conference Center, 
transportations, maps, and accommodations is available 
on: 
http://www.kyutech.ac.jp/english/about/map/ 

Organizing Committee 
Chair 
    Shigeori TAKENAKA (Kyushu Inst. Tech.) 
    Tsuneo URISU (Nagoya Univ.) 
Steering Committee 
Chair 
   Kosuke GONDA (Tohoku Univ.) 
     Miwa SUGIURA (Ehime Univ.) 
     Yasuhisa Fujita (Shimane Univ.) 
     Yumiko KINOSHITA (JNMS) 
 
Members 
    Atsushi NATSUME (Nagoya Univ.)   
    Hideo HIGUCHI (The Univ. Tokyo) 
    Hiroo IWATA (Kyoto Univ.) 
    Kanta TSUMOTO (Mie Univ.) 
    Kazuhiko ISHIHARA (The Univ. Tokyo) 
    Keiichi TORIMITSU (NTT Basic Res. Lab.) 
    Manabu TOKESHI (Nagoya Univ.) 
    Masahiro HIRAOKA (Kyoto Univ.) 
    Masahito YAMAZAKI (Shizuoka Univ.) 
    Masako YUDASAKA (AIST) 
    Noriaki OHUCHI (Tohoku Univ.) 
    Shinae KONDOH (Tokyo Tech) 
    Shinobu SATO (Kyushu Inst. Tech.) 
    Takahisa TAGUCHI (AIST)  
    Takeaki OZAWA (The Univ. Tokyo) 
    Takahisa DEWA (Nagoya Inst. Technol.)    
    Tyuji HOSHINO (Chiba Univ.) 
    Tomomi NEMOTO (Hokkaido Univ.) 
    Tomohiro KONNO (The Univ. Tokyo) 
    Toshio OGINO (Yokohama Nation. Univ.) 
    Yoko MATSUMOTO (Sojo Univ.) 
    Yoko URABE (JNMS) 
  
 

Symposium Secretariat 
If you have any questions, please contact  
ISNM 2013 secretariat 
Shinobu Sato 
Email: shinobu@che.kyutech.ac.jp 
Kyushu Institute of Technology 
Tel: 093-884-3386 

7th International Symposium 
on Nanomedicine  

(ISNM2013) 

Call for Papers 

November 7-9, 2013 
At Nakamura Centenary Hall of Kyushu 

Institute of Technology 
(Kitakyushu) 

Organized by 
Kyushu Institute of Technology 

Society of Nanoscience and Technology 
Innovative Area “NanoMedicine Molecular Science” 

JST-CREST 
Japan Nanomedicine Society 

 
Cooperated by 

Surface Science Society of Japan 

2013 

ISNM 

Financial Support by 
Konica Minolta Science and Technology Foundation 

 

tentative 
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シクロデキストリンシンポジウム �

共催・協賛� 日本化学会、日本薬学会、高分子学会、 �
� � � � � � � 日本薬剤学会、日本農芸化学会、 �
� � � � � � � 日本応用糖質科学会、日本素材物性学会、 �
� � 日本分析化学会、日本糖質学会�

大会事務局�
〒� 
 � � � 
 � � � 熊本県熊本市中央区大江本町 � 	 � � � 熊本大学大学院 � 生命科学研究部 � 製剤設計学分野内 �
第� � � � 回シクロデキストリンシンポジウム実行委員会 � � � � � � � �
実行委員長 � 有馬英俊� � � � � � � � � � � � � � � � � � � E� � � �  � � E� � � � � � � � � �   � � � � - - - � � � � � � � � E� � � �  � � E� � � � � � � � � � � � � � � � � � � � � � � 
 
 � � � � � 	 � 
 � � � 	 � 
 � �

©2010   � � � � � � � � � � � � � � � � � � � � � � � � � 
 � �

開催日時 � � � �

開催場所 � � � �

申込日程 � � � �

日本応用糖質科学会、日本素材物性学会、

� � � � � � � � � � 
 �

主催 � シクロデキストリン学会 �

第 30回シクロデキストリンシンポジウム 
http://www.pharm.kumamoto-u.ac.jp/cds30/ 

 

��º*(;0',18<\F 

��ºms�\F�msP\F�ms�N\F�ms¥�P\F�msJuP\F�ms�¤\F�

mse��¤�\F�ms�t��\F 

�9º±J[\F 

�)º2013a9q12mǹÏǺǾ9Ì13ÃǹŬǺ  

�!º�����|D}°4:#²�s`AYQhTs�¸�¹U³ 

,�7+>�"?ǽ 

ǷǑǋǵǙǊǓǚǲǶǀùƐƣǓǸǡǸǒǆǞǲǗǋļ<ƮÙĚƇ Ƈ Ƈ  Ƈ  ǹ�eov DDS ĊĔ¬Ǻ�ŭ/� 

ǷǑǋǵǙǊǓǚǲǶƮŚ4sD ƈơƮhċƪ¡ùǹ�ſǺƇ Ƈ Ƈ Ƈ Ƈ Ƈ Ƈ Ƈ Ƈ ǹW�čovö�vŦǺ?ĞĮà 

Ƿo÷óǑǋǵǙǊǓǚǲǶ ƈơƮĊĔõóƪ~ÓƮRĪ¢ƈƇ Ƈ Ƈ Ƈ Ƈ Ƈ Ƈ  Ƈ Ƈ Ƈ Ƈ ǹÆķĐovǺ�úÊ� 

(�0	
�
�@Ɖ Fķ^ƪƝƨƮǑǋǵǙǊǓǚǲǶ – 

ǷǝǸǩǶǣǗǋĀ C dƭ}ƞƽǑǋǵǙǊǓǚǲǶĂâ Ƈ Ƈ Ƈ Ƈ  Ƈ ǹ�ŖovFvŦŲ�ĀŴǺÕ�yÅ 

Ƿ2-Hydroxypropyl-β-Cyclodextrin Ʈ®ąĸĀAÖƇ Ƈ Ƈ Ƈ Ƈ Ƈ Ƈ Ƈ Ƈ ǹ�ŖovFvŦŲ�ĀŴǺÏÒÉ	 

ǷOě&ŢDVñƪƝƨƮǑǋǵǙǊǓǚǲǶƮ9ù Ƈ ǹðÐovƇ ø\ŗéĊĔǷº¹ǔǶǕǸǺĖ�Ƈ Š 

ǷǑǋǵǙǊǓǚǲǶƮò¢ǀãùƝƣŶà¢ǂǪǵǄǛǸǑǓƮÁŀàĂªþƮÙĚǹ�ſǺ 

ǹðÐovFvŦŲ�ĀŴƇ ķ<ŦǺeūJS 

ǷīāĠĩŤ¯Ć®ƕǁ<ƪƝƨƮĵŪ(ƀǑǋǵǙǊǓǚǲǶƮÍù¢ņ$  

ǹðÐovovŴø\ĐvĊĔŦǺÐ�¾� 

 

%5�ǽ9 Ì 12 Ã (Ï) 18ǽ30ǾƊƆ�ǧǸǳǹƆ�ÔƁ 7FǺ  

�;L?üŜĤ5Ƈ 8 Ì 9 ÃǹŬǺ 

üŜÂâƊ
ē ¨ľŽƊL?ŕƊơƮ�ŉĠƯ HP ǀƛŁ�ƜƐƋ 

http://www.pharm.kumamoto-u.ac.jp/cds30/ 

 

-:� ��@�

Ǝ862-0973 ðÐ��pEoßÐý 5-1  

ðÐovovŴ ø\ĐvĊĔŦ ļ<Ņłv4ū0Ƈ  

ė 30 aǑǋǵǙǊǓǚǲǶǑǶǨǒǅǫ{Ĺr_� 

{Ĺr_ů ÍƂĲ'  

E-mail: cds30@kumamoto-u.ac.jp  

TEL: 096-371-4161, 4168 

FAX: 096-371-4420 
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�	 ��ǹ�ŧovDvĊĔ¬Ƈ @½Ǻ 

�¨25��Ƈ ¿ŦĐvoĬĻ�Ƈ İ­ĐvħŘ 

���{�"Ld� E_DNA�V.<4(¤0)$<���� 

ǹ2013�4Ì16ÃǺ 

 
 

 

�� � 
 

���
 �� 

�ŧovDvĊĔ¬ ø�ÚĪDvĊĔĜǍǪǈǳǠǄǇǵǒǸŽfƇ 2½µ 

Ǝ611-0011Ƈ �ŧ�xà�
Ǎ� 

Tel: 0774-38-3242Ƈ Fax: 0774-38-3226 

E-mail: johkanda@sci.kyoto-u.ac.jp 
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Ƈ ��Ƹ> ƢƿƐƮnTǹNo. 42ǺǀƓ�ƘƞƽƚƪƕƩƖƨǧǗƪƝƨƐƵƞƋƓ ƝƐ�ƊgĘƝƨ�

ƜƦƣćƜǁƭƯ�ƔƻƓČüƝ�ƙƵƞƋ 

Ƈ ď�ƩƞƕƊËŞƊv0ƮƏƽ�ŐǀǦǸǡǸǴǓDƞƽƪƮƚƪƩƊŐůƮƆƮ�mƩ�ŐƮǬǶǠǸ

,_ǹ10�đ�ǺƭiPadƕŨƻƾƵƝƣƋ6�Úǀĭwƭ³ƦƨƯƐƣƸƮƮƊƚƾƵƩ��ƩƯ!ƦƨƐ

ƵƠǁƩƝƣƋ�ÐƮ´ƩǡǗƪ²oƩƖƽÚĪƯƊËŞƪƶƭ�ƜƬ¿tƕı­ƭƬƦƨƖƣśƭƯÍƼ
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