
! 14 ! 

" #$ %&'()*+,-,./0 12 3456-,7! 89:;<=!

!

!"#$%&'% in vitro()*+,-./%01  

>?! @ 1)ABC! DE 3)AFG! HI 2, 3)AJK! L 1)AMN! OP 1, 3)
 

1)Q-RA*A(STU, 
2)Q-RAVWAXYZVW, 

3)
ERATO, JST 

 [565-0871! -Q\]^_`^a 2bc 1d! C2e 

E-mail: matsuura_tomoakifbio.eng.osaka-u.ac.jp 

Home Page: http://www.bio.eng.osaka-u.ac.jp/ez/index.html 

 

23456789/:;<=>:?@%(ABCDEFGHIJK:L<MNOPL"

#$%Q$DR=SRTUV9/LWVXYZD[\]^_` in vitro23456789

/; in vivo/abcd<YZefghi_`&'jka()*+,-.gLlV<YZ

mQ%WV"#$noJK:gpqV<rFstu%vl`wtxw*+DyFozV

:`{&|}gWF<K~�La���Q%������%���D����&��%

y�_�a��Hdl&XH�H<�q% in vitro23/;Ucd��Q"#$D��:

H&n%LWF<��Q%!"#$a�`d;o^~dK_�{&X�KL<��;!

"#$D��:H& in vitro236789/%01a�9H&X 

 

1.;�'a  

! ghij*+klmnopqrstu<v:wxy

z{|}~�r�o�����(��iju��x�

pA�����Gm�����ulmno(��x�

�� in vivomr(��x������ in vitrom�-�

����in vitromno��x��� in vivom����o

����� ¡��¢£¤¥�<;¦§¨©ª��«

�o��¬�u��®�¯°~�r�±²�o³z

´Yµu-«�¶Y·¶¦§x¸z°¹�r�º¢»

¼��zo��½��¾¿À�ÁÂ�uÂÃÄuÅÆ

ÇuÈÉ�ÊuË�WÌ�����[1]�|Í|oin vitro

mnÎÏ�®�xÐÑr|���¢£oÒÏ�uÓ

®�n°Ô����Íº¢� 

! ���Õ§Ö×�ØÙju 20-30ÚoÛÜuÝ§Þ:

8iju 50%ßÉnÓ®����r¯àÔ�����

|Í|��áoâãuËxä��oåæ�lm�çè

|��¢£�Ó®�noghij*+uék®�

r|�°Ô����Íº¢�Ó®�xÐÑr|¢ in 

vitro ghij*+klm�êë���ìo/íoÓ

®�uîï»�o�á�nÓ®�ðñ�-«�òó

×��ô��o?õnoÓ®�ghij*+xÎÇ

r×�Gmxêë×��rxö÷|oðñxg£��

�� 

2.!  ¡P¢  

! Ó®�no(ø+k�¯îï»�r�~ù¼Íá

¯ðñúû����|Í|o����uëüý�â�

�oþÿ!"�#�¢£�X:$%§&�'=�x(

)|Á×�o-ýëü�³º���¬�x*×�r�

��oÓ+)u,��³º�q-ëü®��.Ç|

���Êo/01Ûx23�×���¯4|����  

! �u³~���x4×�Ó®�x®�ghij

*+uw¶:85§6�7��¢£�no 8¢�9:

� ¡����?õno;*<�=>Ó¦?@§6�

A�oBC)DE��®�Æ)F<v6rG�oÓ

®�xÕ§Ö|���ØÙjxHØÙjIJK�L

M|oÓ®�xÆ)×��r�³º�/01ÛÉu

NO¼�ÐP×��r�oÓ®�xÐÑr|¢ in 

vitro ghij*+k�ÎÇ���rQ¹¢[2-3]�R 1

�'lmuSTx5×.UV 2012-145795¯WX[4]7� 

 

3.! �£:¤¥  

! ?õno-YZ[²#Ü\±8¶©<?§Ý§ EmrE

x]^K®�r|� in vitrogh*+klmuC_x

/`����EmrEnoa©bc¶IKCdxr�5]

eYf§r|�.Ç|owg8©hirGj|�o

Ethidium bromide �Êu��¬�u��hÆ)x��

kÄ\±×��'lmxC_×���¢z ¡�¡¿

9:no(A)¦?@§6�A�Æ)��¢ EmrE �Ó�

lè|oÍm8¶©<?§Ý§À�xno|����

ro(B)¦?@§6Ó�p*����� EmrEu��.-

q7�³º�o¦?@§6xs��«��r����

���no��ármu¡¿9:�s|�uÅtxu

v×�� 

 



! 15 !!

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (A) "#$%&'()*+,+EmrE -.*/+

0123456789  EmrE :.*/+01;<=

>?@ABCDE78F6;GHIJK&'()*+

,+LMBNOPQ4BRSTUVWXYZ[IEmrE

- C \]Z myc-tag B^_TU`aB.*/+01b

;78cdIefgh!-myciX;'jkTU4QlI

.*/+0mZnoJpefqr-stBRSTU

uvwxyVQz[IEmrE :{mZ|T}~�TED

PQ4B��TEDPV�ZIEmrE-&'()*+,

+LMBRSOPU�I.*/+0�b-��B pH-

�D��Z��OP4��Z�bZ EtBrB_�UV�

-��I.*/+01bZ EtBr:�H��z1b-e

f��:m�TUuvw�yVQz[IEmrE: EtBrB

��OP&'()*+,+LMBNTEDPQ4B�

�TEDPVvw;[I�����B�TEDPV 

 

 

 

 

 

 

 

 

 

 

 

 

(B) ��{� rZ¡P.*/+0-¢£9¤Y4

OP{� rB¥�TEDP.*/+0B¢¦YZ§

¨;©PJBª«OPU�ZIMyc ,¬B^_TU

EmrEIFLAG ,¬B^_TU EmrE B�zz1b;

23TU.*/+0-®2�B¯3TUV�ZIi myc

iX4�2OP.*/+0B¢¦TI¢¦°¯±²-

myc4FLAG,¬^_EmrE-³´µ-¶·B¸¹PCR

Z¡Hº%TUVv»ZI¢£±²;®2�¼Z½�

zPmyc,¬^_ EmrE³´µ4 FLAG,¬^_ EmrE

³´µ-¶B�OV¾¿ÀÁÂ9Â;®2czUÃ-

:I¢¦²[ÄÂÅÆ myc ,¬B^_TU EmrE :Ç

ÈczE©UVQ-��[I.*/+0-ÉÊZ¥�

czEDP{� r-MrZËÌTU)Í.+Î(¬

:F6;GPQ4B�TEDPV 

 

 

 

 

 

 

 

 

 

 

 

4.! !"#$%  

! ÏÐÑ[I{,(ÒÍrÓÔÕµÖ×BF64OP

ØÙILiposome displayÙBÚ7OPVÏÛ;[I{�

 r-.Ü(ÝÞ-�26ZßàDU)Í.+Î(¬

áâBãäTU:Iåk/+,+BCDU)Í.+Î

(¬áâÃæZÚ7çè;GHIQzoáâBéCO

PQ4;Iêëp{� r-ìíX-�î:F6Zp

PQ4:ïðczPVÓÔÕµÖ×BCDU,(ÒÍ

r-56ñì-U�I1990 òóJoêëpôõ)ö÷

øáâuphage display, mRNA display, ribosome display, 

cell surface displayy:Ú7czE©UV�-ùúûÏ7

Ã-[üKÃpDVÏáâIliposome displayBûÏ7

-ôõ)ö÷øáâ4TE7ýcdIþÿI{,(Ò

Ír-!"#CZýÚ;©P4R$TEDPV  

 

&'()!

[1] Matsuura, T. et al. J Biosci Bioeng 101, 449-56 (2006). 

[2] Nishimura, K. et al. Langmuir 28, 8426-32 (2012). 

[3] Nishikawa, T., et al. Anal Chem 84, 5017-24 (2012). 

[4] ø(%&&{,(ÒÍrÓÔÕµÖ×YØÙI'(

2012-145795 

v 19Ï)Ù-*+vVQ-vZ�TUü,-°¯Z¡-EI

'¸-.Ü(ÝZ�}�2OP{,(ÒÍrB�îu)Í.

+Î(¬y;©PV(1){,(ÒÍrìíX DNA'ø.'.B

/.*/+0ZÄÂÕµ DNA0K<=>?@A41Z23O

PV(2)1b;{,(ÒÍrB23TIQzB{mZ~�cd

PV(3).*/+0[{mZôõ)ö÷øczU{,(ÒÍr

BäTEI45m-.Ü(Ý4�2OPV (4)�2TpD.*

/+0B67°¯Z¡H�H8DU²ZI�2TU.*/+

0B§¨OP4I.Ü(ÝZ�2OP{,(ÒÍrB9+Ý

TU³´µ:îozPV(5)§¨TU³´µB:;TI<=¾

¿-³´µ23)>?öZ@HI°¯BAHBOV  

v 29<=>?@A

uPURE systemyBCD

U.*/+01 EmrE 2

3CDV�����Jo

EmrE [{Z~�TI5

6TEDPQ4:EJ

PV{Þ-~�[Ief

gh!-myc iXBCD

EIFXGMqr-�H

�è[.*/+0�b

Z EtBr B_�PQ4Z

¡HFHÔTUV 

v 39³´µÇÈIJ-��V 


