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((, eͅäëÓ¹æëˠǜáȡy�Ƙ˦˭ʕʃØ²Áí͹�+2�

C�79 Ø²Áíd�
5d�
6d�,2�C9H%)-R Ø²Áí͹BBfQWUAͺͅ �ÑÇ�¶äÑ

»Çë �+	)d�+	+d�+Hd�,d�
5d�
6 á¶íÈy�k�͂ĐƠ̈́ŇpǶĶx

 �k�͹DBB�Ud�Q?	��
((
��HQAQ[Q�Ud�Q?	��
((, eͅ{���Ñ»Çëá¶

íÈy�k�͂ĐƠ̈́Ň�Ƙ˦˭�ʕʃ�̀y�¶Èë�˛qǾm� �k�e

{���Ñ»Çë¶íÈͬƊ� B Ȧʹ��Ñ»ÃºëÁñ�»éëÒë·¨Ç

pǶĶx �k�͹Ɓ , eͅ�

��Ñ»Çë˄˼�ĳ˵ʤʲ�ÖéÇ¶íç�˸�ÏÄÔ¥ˌǤ�ɔ��˵��

͹HQAQ[Q�Ud�Q?	��
((, ͹ͅ˸ͻ eͅ�º �
5d�
6d�+ �Öå»ÞÈ� 6#
)�89+�d

�, �Öå»ÞÈ� !A)(1�89+��� � ƳĶy�eƳĶy�ūʯƘ˦˭áäë
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Ó¹æëƢƅð�#6ÖèíÇï�Ȁk�e��ǑdƘ˦˭�¶éÊíáŽŤyd

#6 ƋƆ͹-%
(�#ͺ�ȵ˭dƋͱá˵��͹+/m7d
, β͏ eͅ˭ė�̿ǘŅ͞ɀ

�ŽŤydǣɱÏÄÔ¥áŐmḍͧɗʦʥy�eÑ»ÇëÁëÐ²̠�ñɬ

ǜʍŅ�Ƣƅ{�e̿ǘŅ͞ɀ�ɓɈɼáŽŤydƕǜÏÄÔ¥áŐm�Ũɬ

ŕx}�eɂ�Ũɬŕy�·ëÖçɬɢ� BY%BH5�QWQbBcU͹E=5�9B áͅɤŬyd

˕�o�Ȃǯx}�e��ǑdBY%BH5�QWQbBcU�͹E=5�9BͺáŽŤydé¶Í®

åß�ĲƑy�eé¶Í®åß�ĲƑx � BY%BH5�QWQbBcU�͹E=5�9Bͺ�ɛɞ

ÏÄÔ¥ )� -(�7	J	ɛɞy�eɂ�ɛɞÏÄÔ¥ 1 �ɬńÏÄÔ¥ 1 áʉk�

¨ÞÂÀíç�ʝ˔ɲǆŔ̈́����dÒí¼�ˎŬy�Ñ»ÃºëÁñĊq

Ñ»Çëáɬńy�eɬńx �Ñ»ÇëáŽŤyd̴ȮÏÄÔ¥�̴Ȯyƕ

ǜŌá͖k�eɂ�Ñ»Çë )�]W �ưy HXbB]RYA�CbBdUQcU���9��UQ?dXSQbU��)�

eAYd áŐmdǂɨ� 
	- β͏Ȅǯ{�v��Ñ»ÃºëÁñáņ͖y�eɂ�

͘¨­ëĄǾ®åß²éÝÇñåÔ§ ABABG�)(')((�#���9��UQ?dXSQbU�áʉk

�dɛɞÏÄÔ¥ 
dɬńÏÄÔ¥ 
���ƐŕÉÇæ©ß�ʝ˔ʖ�ɲǆŔ̈́

�Ñ»Çëáɬńy�e˄˼y�Ñ»Çë� 
�]A�
%]UbSQCdBUdXQAB? ɬɢ�̴

ȮydHbYc �ƕǜŌdƐŕÉÇæ©ßá͖k�e̴ȮǑdŁˎüɺydÑ»Ç

ëÐ©Âí�y�ȟˋ˄˼ɼ�y�e� �
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˸ͻ� Ñ»Çë˄˼�ʉk�ÏÄÔ¥ˌǤ�

ǣɱÏÄÔ¥� -(�]A�HbYc%�7?��C�0	(�d-((�]A�ƐŕÉÇæ©ßd-��W?iSUbB?d

)�]A�DAG:�

ƕǜÏÄÔ¥� -(�]A�HbYc%�7?��C�0	( dͅ-((�]A�ƐŕÉÇæ©ßd-��W?iSUbB?d

/�A��TA%�7?�

ɛɞÏÄÔ¥)� -(�]A�HbYc%�7?��C�0	(�d-((�]A�ƐŕÉÇæ©ßd-��W?iSUbB?d

-�]A�Y]YTQjB?Ud.�A�IbUQ�

ɬńÏÄÔ¥)� -(�]A�HbYc%�7?��C�0	(�d-((�]A�ƐŕÉÇæ©ßd-��W?iSUbB?d

-((�]A�Y]YTQjB?Ud.�A�IbUQ�

̴ȮÏÄÔ¥� 
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%]UbSQCdBUdXQAB?�

ɛɞÏÄÔ¥
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(�]A�͇ͅÉÇæ©ß�C�-	
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((�]A�ƐŕÉÇæ©ßd�

.�A�ebUQd-�]A�
%]UbSQCdBUdXQAB?d)�]A�98H5�

ɬńÏÄÔ¥
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Ɓ ,� Ñ»Çë͂ĐƠpǶĶx �Öå»ÞÈ�Ø²ÁíÝÄÖ�

äëÓ¹æëˠǜ͂ĐƠ͹5]C�ͺáȡ{�Ƙ˦˭ʕʃØ²Áí�Ñ»ÃºëÁ

ñ͹�Yc.dQW dͅ»éëÒëÖéÅäíüņȎ̈́Ň͹HXbB]RYA�CbBdUQcU�cYdU dͅ

Ñ»Çë͹�YcdBAUͺp� � ¶íÈx �͂ĐƠ̈́ŇáǶĶy�ev�Öå

»ÞÈpƳĶx �Ƙ˦˭�ʕʃy�Ñ»ÇëÁëÐ²̠� B Ȧʹ�

AUd%�?i%GUb%GUb%�Yc%�Yc%�Yc%�Yc%�Yc%�Yc%GUb%GUb%�?i%#Ue%JQ?%DbB%5bW%�?

i%GUb%�Yc%AUd%OXYcdBAUPpĊŐx �k�e»éëÒëÖéÅäíüņȎͬƊ

� #Ue%JQ?%DbB%5bW%�?i%GUb �j�e»éëÒëÖéÅäíü����ņȎx

 �ǑdÑ»ÇëÁëÐ²̠� BȦʹ�� �?i%GUb%�Yc%AUd pĊŐx �k�e� �

MGSHHHHHH   GLVPRGSH M-

His6tag Thrombin 
Protease site Histone

Amp+
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� BY%BH5�QWQbBcU ���˄˼ÖéÇ¶íç���ŭî�j�͹HQAQ[Q�Ud�Q?	��


((, eͅBY%BH5�QWQbBcU �ɬńy� �Yc.%�
5	6 � �
6 áɤŬyd�
5	6%�
6 ˽Ŭ

ėáǌǤx}�e
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 �ɔ�� BY%BH5 ˄˼á˵kdɬńy�Ñ»ÇëÁëÐ²
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5	6 � �
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 eͅ
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((0��HQSXYgQAQ�
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�]W dͅ�
6͹)	
�]WͺáɤŬy�eÑ»
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Ô§ �Y#BQT�).'.(���9��UQ?dXSQbU��˄˼y�eɬń·ëÖç�ɲ˗ˀ 5]YSBA�

I?dbQ%,�+(�(((�AK7C áʉk�ɲ˗ydȟˋ˄˼ɼ�y�e�
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%-� Öå»ÞÈ 8B5 ˄˼�

�Ë²è­¿íßö�8B5�ĳ˵ʤʲ�ʉk� �k�̈́Ň�y�͹#eWUb�Ud�Q?	��

)11/ eͅË²è­¿íßĿȹǤ�ʉk�8B5�ÑÇα�%cQdU??YdǗŇʋȫ�/+�RC

pŽȌ̈́Ň���� ),.�RC�8B5 �j�ev� 8B5 ˄˼�ěʉy�Öå»ÞÈ�

� ),.�RC�8B5 �ŘŅ�j�� /+�RC �̈́ŇpÁëÆß� 
, æÓíÇǶĶx 

�k�͹Ɓ - eͅ),.�RC�8B5 Öå»ÞÈpǶĶx �k�Ø²Áí�äëÓ¹æ
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((, eͅ�

�Ƙ˦˭� ),.�RC�8B5 Öå»ÞÈáƳĶydäëÓ¹æëƢƅð� #6 ÖèíÇ

ï�Ȁk�eƘ˦˭¶éÊíáͻ�ŽŤydäëÓ¹æëƢƅð� H6 ƋƆ͹-�]?ͺ

� + β͏d
hMH ƋƆ͹)((�]?ͺ� ,	- β͏dH6 ƋƆ͹0�#ͺ� )/ β͏d�+/m7

�Ƌͱy�e˭ė�̿ǘŅ͞����ŽŤy�e˭ėo�Öå»ÞÈ 8B5 áŽ

Ť{���däç®æ%G8G ɖá˵��͹˸ + eͅ˭ė�äç®æ =ɬɢ 1(�]? á

Őmdǣɱy�eɂ�äç®æ == ɬɢ )0(�]? áŐmdɎï� -Ņ͏ͤ˛y�e

ȟǑ�äç®æ === ɬɢ +)-�]? áŐmd�°ɤŬx}�ǑdɓɈɼá͖k�e

Öå»ÞÈáŽŤ{���d¨¿ÖéÐÍíç���äç¶íçɓɈɖá˵�

�e¨¿ÖéÐÍíç (	-
 Ħ͊Őmdǂɨ� )β͏ͤ˛y�e��Ǒd̿ǘŅ

͞����ɓɈɼáŽŤy�eɓɈɼ� H9)('-( ɬɢ͹)(�]A�HbYc%�7?�C�/	-�d

-(�]A�98H5��C�0	(� �ͅǣɱy�eȟǑ� FB5 Ņ̃͆ˇ�j� FBQcU5� ͹FBSXUͺ

áŐmd+/m7 �îțͤ˛y�eɂ�ɬɢö�ÁëÐ²̠á͖Š{���dÔª

Ííç²ééÚçßǭńá + Ž˵��e��ǑdŅ̃x � FB5 á͖Š{��

�dD9� ɓɈá˵��e8B5 ɬɢ�ưyd,(��D9�%.((( á (	+,( Ħ͊d-�A Ɛŕ

ÉÇæ©ßá (	)-+ Ħ͊Őmdɰy°ɠ̴y�e��Ǒ̿ǘŅ͞����ɓɈ

ɼáŽŤy�eŽŤy�ɓɈɼá H9)('(	) ɬɢ͹)(�]A�HbYc%�7?�C�/	-�d(	)�

]A�98H5��C�0	(�ͺ�ǣɱydÖå»ÞÈ 8B5 ˄˼áƥýy�e� �
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Ɓ -� ),.�RC�8B5 �Öå»ÞÈ�Ø²ÁíÝÄÖ�

äëÓ¹æëˠǜ͂ĐƠáȡ{�Ƙ˦˭ʕʃØ²Áí� /+�RC �ÑÇ

α%cQdU??YdU�8B5 ̈́Ňp 
, æÓíÇõ¤�k�eǭńy�Öå»ÞÈ� 9SBFJ

Ńʅy�Ǒd7=D Ńʅyd9SBF= Ńʅy�eͶ˫ͬƊ� 9SBF= ņȎͬƊáå¨ó

í¹äë{�v��d),.�RC�8B5 áę˼y�e�

� �

GATATCGGATCTGAATTCAGCTGAACATGCCTTTTGATGGAGCAG
EcoRV                          EcoRI
TTTCCAAATACACTTTTGGTAGAATCTGCAGGTGGATATTGATATC
                                                                                            EcoRV

24 repeats

α-sat. α-sat. α-sat. α-sat.

Amp+
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((, eͅÖå»ÞÈ� /+�RC æÓí
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-�A ƐŕÉÇæ©ßá (	)-+ Ħ͊Őmdɰy°ɠ̴y�e��Ǒ̿ǘŅ͞���
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-�]A �����Őmd.-m7 � +( Ņ͏ͤ

˛y�ex��ÔªÍíç²ééÚçßǭńá 
Ž˵��eɂ� 8B5 Ȏɻ )�A]B?
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-�eAYd Őmd»Ùí·í̈́Ňáņ�͞y�eɂ�

ʜʖȎɻo� 9SBF= ņȎx �»Ùí·í̈́Ňá͖°��d͗¨­ëĄǾ®å

ß²éÝÇñåÔ§ HG?%8959�͹HBcBXͺá˵��eɛɞÏÄÔ¥�ɬńÏÄÔ

¥áʉk�ƐŕÉÇæ©ß���ɲǆŔ̈́� 8B5 áɬńy�͹˸ + eͅŽŤy�

ʜʖȎɻ 
(�C]B? �ưy H,�8B5�?YWQcU�͹B=DDCB��9B9ͺá )�eAYd Őmd).m7

�îțͤ˛y�eȟǑ� HG?%8959�͹HBcBXͺáʉk� ),.�RC�8B5 á˄˼y�e
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ɬńy�·ëÖç�ŽŤydéÁÍíçɓɈá˵��eɓɈx}�ʜʖ 8B5 á
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˸ +� 8B5 ˄˼�ʉk�ÏÄÔ¥�ˌǤ�
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�B�͇ͅ�

H9)('-(� )(�]A�HbYc%�7?�͹C�/	- dͅ-(�]A�98H5�

H9)('(	)� )(�]A�HbYc%�7?�͹C�/	- dͅ(	)]A�98H5�

ɛɞÏÄÔ¥� )(�]A�HbYc%�7?�͹C�/	- dͅ(	)�]A�98H5�͹C�0	(ͺ�
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� �
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�A�Ɛŕ®æ©ßɬɢð�Ñ»Çë˽Ŭė� 8B5 áČð�ɤŬɋ�ɤ~�e
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