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1.1 ^_`a 

! õöA÷a~Ç�±�qøùú 5ûé^üûAýþ�H5ÿ!a~�"r¢a#$

%&�'()*�+'(ø,-aü'(ø./0ü'(øÄ1Çü'(øùú )ûé

%&�28a�3"üA4ã0áâ)9:lü45678)ÅÆ%&üAB)93qa

:;%&"��+ùú ûé#$a^ü<=d>o~��?@d>o05#$)ñAþ

&�)üB5=Ý�~��Cm�#$)<=d>o0D¦&"��+  

! õöA÷5Euh DNA^£�F 20g'oaGH�üB5IJ")áâöãac,

ív(678l"�KLM&"��+c,ív(67^ü4NO5%&'(ØH2A, H2B, 

H3, H4Ù)B&P& 2� QRýþø�%&'( 8Ä4aF 146 bpS°T5 DNA)U

VW�mbcdefghX¬k°YZ�8l"6Æ%&"�� (34)Ø[ 1Ù+DNA^%&

'( 8 Ä45\]k 1.75 �^UVaUVW�"��+%þaübcdefghX¬^

%&'( H1)y3I�28a�KÍ_Z67kÅÆl"��+25�`aX(ac'

a�KLM&m DNA ^ùú )b#%&mcd0*KümRNA k3ÆI�m`a^

DNA )eaø�'()*�+lýlø)þü'(ø,-aü'(ø./5bcdef

gh67)f5�`agh%&�5ýüB5iFjÿ!aR�"k1a£l�Ú%&"

�ø�+ 

! 1964 RüAllfrey þ^%&'(5?@mno)<=k^_`8I�öã59:apq

krA�28kÚþýalm (3) +Allfrey þ^üMQ�slm¸)tu5öa~�" in 

vitro0%&'(a¬tvo°60vo°)vKwM&�28kxÚlm+%þaü̧ )

tu6=yz5 RNA polymeasea�� RNA3Æ5¼½a~�"ü%&'(k{|I�

28a�K}~)ýý���ü%&'()¬tvoH%&�28a�K25}~�Ë)

��I�28kÚþýalm+2528ýþü%&'() RNA5�óa�a}~qa

��"��50^ølünok�Ç�280��4�5�ø���0 RNA3Æ5}�

kD3"��8I�%&'(5H>no8<=�Ë H5��k��lm+25�`a

1960 R�aI0aü%&'(5¬tvoHno)ùú ûé5�Ëk#$l"��2

8)�%&"�m)ü%&'(5H>no5¼4k�`åj�)�Ú0*3mm`ü¼

�a%&'(5f5¬u®¯°a¬tvoHno)�%&�5ýÚþýa%&�2

8^øý3m+1990R�a��8üGcn5, p300, PCAF8�3m%&'(¬tvoHH

>noåj�)Zs%&m28a�Küáâã0±�5%&'(Ò1o��5n�(¯

°5�)¬tvoH%&"��28)Úþýaø3m  (5, 44) +f5%&'(5f5¬

u®¯°)f5�`øH>nok�Ç�5ýüB54�3¦§k�`mnoa�g()

�N5��8l"�VüB&k��øbcdefgh67ija«¦�� )� l"
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bcdefgh67kiH%§�8ñAþ&��`aø3m+%þaüáâ¡ýþ5¢

£aF¤l"%&'( H35n(®H8ùú ûé5�ËH)¥2�28)Úþýaø

�8ü%&'(H>no5NO8ùú ûé85«ÂkZ¦a§ÚI�28)¨llø

3"Vm(8) +B20ü©ª�«¬ÒÑ¹cøc,ív(cdk�I�a^ü%&'(

5H>no�KGüB5H>noay3I��(ac®854�3¦§)¤(0*�8

5.po)��%&m (56)+Bl"¼�ü¬tvoHk±�qa¯°I�-,./01(

k�±�(ac®)�lû²%&m280ü<=5�ËH6b#)%&'(H>nok

Xlm� ³¨©ªG5d>o0§Ú%&��`aø3"Vm (27) + 

[ 1. 2.8��:0��%&mbcdefghX¬5´467  
%&'( H2AØµ�ÙüH2BØUÙüH3Ø¶ÙüH4Ø·Ùkn¸([0�I+%&'(

8Ä45\]a¹Yº DNA)UVW�"��+DNA5ã»0%&'(ì"5y3a

¼rI�%&'(X¬��8üDNA5¡»a½Ìl"��%&'(5Ý�k%&'(
Ò1o��8¾¿&"�� (34) + 
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1.2bcdefgh67ij 

! 2&M05À²ýþüõöA÷a~Ç�<=#$^üÁ%&'(H>noåj)%&

'(Ò1o��aH>nok�lüB&kYÂ8l"%&'(Ò1o��a¨©ªGl

mH>no¯°/01(k�±� (ac®)bcdefgh67ij� k±���

5bcdefgh�ancog'l"übcdefgh67kghI�280ùú û

ék#$I�Ã8�`� 96.po)ñAþ&��`aø3"Vm+B&0^üH>

nok�Çm±���5bcdefgh67)f5�`ø�(ac®a�3"üf5�

`a67ij%&�51Ä`ý+  

! <=#$a~Ç�bcdefgh67ij^üATPÉÊqc,ív(n.pn(Ó�

 2346%&'()*+,(8¾¿&��(ac®�)«rI�28)ÅRÚþý

aø3"Vm (6, 28, 29, 55, 63) +ATPÉÊqc,ív(n.pn(Ó� 234^üëÆl"

ATPaseÇ-Èw¹'6%&'(H>no¯°Ç-Èw¹'k�±2340üSWI/SNFü

RSCüISWIøf5234)Àþ&"��+c,ív(n.pn(Ó� 234^üATP

5©¬oÉgkÊGl".ubcdefghkË5 DNA�aÌI28a�K¶,.g

�g\Í5 DNAÎÏk½Ì%§ü°Y<=� 6 RNA polymerase5¶,.g�g�Ð

5� �3kÑ:a%§"�� (11, 28, 48, 64) +Mmüc,ív(n.pn(Ó� 23 4

^üH>no¯°/01(kGR28ýþü25H>no¯°/01(kXl"H>n

ok�Çm±���5bcdefgh�Ðncog'%&"��28)ÒÓ%&"�

�(21, 22)+B20üATPÉÊqc,ív(n.pn(Ó� 2340^ü%&'(H>n

o¯°/01(kXl"H>nok�Çm±���5bcdefgh�ancog'

%&übcdefgh67ijI�8�`.po)ñAþ&"��+2&þ5yÔýþ

OÕI�8ü%&'()*+,(GH>no¯°/01(a�3"übcdefgh6

7ij)'(ø��4��Ðncog'%&�Ñ:Ë)_�28)Ö×%&�+  

! %&'()*+,(^ü%&'(8Ø²y3l"%&'(� 5Ù�k}~I�1Ç

0ølü%&'(� k DNA�a�3%§mKÚabcdefghýþ%&'(kv

KÛ�mKI�280übcdefgh5ÅÆÜgha¼rl"��(29)+[ 15bcd

efgh5yz67ýþü%&'( H3–H4 ^bcdefgh5�KãÝaü%&'(

H2A–H2B^�K¡Ýa*�28)¦ý�)ü in vivo5ÝÞýþG%&'( H3üH4)

MQ DNAavKwM&üR�0%&'( H2AüH2B)ß�%&"��28)�%&"

��+2&þ5À²ýþü%&'( H3–H4àÄ48l"MQ DNAavKwM&übc

defgh5áâ4ØÒ'ãfghÙkÅÆlü2&a 2� 5%&'( H2A–H2B¹

Ä4)vKwM&�280bcdefgh67)ÅÆI�8Õ�%&"��+B5��
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0übcdefgh675ghÿ!0^übcdefghÅÆ8^Úa%&'(

H2A–H2B)MQ DNAýþvKÛý&üR�0%&'( H3–H4)vKÛý&�28)

AH>q��a�KxÚ%&"�� (7) +2&M0aF 10NO5%&'()*+,()

ì�ÜZs%&ü%&'()*+,(a^%&'(� aTI�äÛË5å�)*�2

8)¦ý3"Vm+æA¿üCIA/ASF1üTAF-I!üCAF-1üHIRAøf5%&'()*+

,(^%&'( H3–H4açèqa¨©ªGlübcde¶ã&(üNap-1üFACTø

f5%&'()*+,(^%&'( H2A–H2Baçèqa¨©ªGI�28)ÒÓ%&

"��(14, 17) +é3"übcdefgh675ÅÆÜgh^ü2Ã5 %&'()*+,

()ê}qaªGI�28a�3"ü�ëìqa#$l"��8ñAþ&"��+lý

lø)þü2&þ5%&'()*+,()H>nok�Çm±���5bcdefgh

�af5�`ancog'%&�5ýüB5íáø� 96^k1Úþýa%&"�ø

�+ 
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1.3 -,./01(kXlm%&'()*+,( CIA/ASF15ncog'.po 

! 25�`øcî�a~�"üï�^ü¬tvoH%&'(k¯°I�%'<=°Y�

  TFIID 5�=Ç-Èw¹' CCG1 5_ðÊ��0*�-,./01(Øñ�ü

DBD(CCG1)8òIÙ8ü%&'()*+,( CIA/ASF1 859:q¨©ªGaóYl

m+%' CIA/ASF1 ^ DBD(CCG1)5¨©ªG� 8l"Zs%&môõýþü

CIA/ASF18 DBD(CCG1)5¨©ªG^<=iFk#$l"��8ñAþ&m+B20ü

25¨©ªG5<=#$iFa~Ç�¤(ËkÚþýaI�m`üÌöåæáâkG�

" Spt(-) èéê��÷)D¦&mØ[ 2AÙ+Spt(-) èéê��a^ü%' DBD(CCG1)

5Ìöåæ5TF� 0*� Bdf1p~�� Bdf2p)G�þ&m+Spt(-) èéê��5y

ÔüCIA1/ASF1 ùú ghç8 BDF1 ùú ghç)8Ga Spt(-) èéêk�lüø

ùú 5 2 ¤i�)3Æùú8ø3m28ýþü CIA1/ASF1 8 BDF1 85<=#$i

Fa~Ç�ê}qªG)�û%&mØ[ 2CÙ+%þaüCIA1/ASF1 ùú gha��

Spt(-) èéê) TFIID 5Ç-Èw¹'5ÿüûéa�3"bý%&�8�`28ýþü

Cia1p/Asf1p8 TFIID)ùú>qa¨©ªGI�28)Úþýa%&mØ[ 2DÙ+Mmü

ÌöåæáâþÌ|kG�"îï¿ÀkD3myÔü CIA/ASF1 8 Bdf1p ~�� Bdf2p

)ë¿I�28ýþüCia1p/Asf1p 8 Bdf1p ~�� Bdf2p )¨©ªGI�28)�û%

&m+B5mü in vitro a��¨©ªG��kD3myÔüCia1p/Asf1p ^üBdf1p ~�

� Bdf2p5-,./01(��8Ø²¨©ªGI�28)Úþýa%&m+2&a�Kü

CIA/ASF1 8 DBD(CCG1)5¨©ªG^Ìöåæýþ%'M0A÷NkÍA"ðÊ%&

"��28)�%&m (9) + 

! ñ�5yÔýþüCIA/ASF18 DBD(CCG1)) in vitro0Ø²¨©ªGlüáâãa~

�"ùú>qaGøÿ)¨©ªGI�28 )�%&ü%þaü<=iFa~Ç�

CIA/ASF1 8 DBD(CCG1)85ê}qªG)�û%&m+B20ï�^ü%&'()*

+,( CIA/ASF1–DBD(CCG1)2345´467kÚþýaI�280ü%&'()*

+,(k±���5bcdefgh�ancog'I�� 965íák�Ú0V�

8ñAm+ 

 

÷Spt(-) èéê! "#($Ëk�Id%g�gùú 0*� HIS4ùú 5¶,.g�

ga Ty'ã(&%&()ß�%&�8 HIS4ùú 5<=)¥2þøløKü%&v�

(($Ë5èéêk�IØ[ 2A �ëÙ+25cd0c,ív(67ija«rI��

 k'(%§måæç0^üHIS4 ùú 5ûé)�)lü-His ¶dg'0GA*0V

��`aø�+2&k Spt(-) èéêk�I8�`Ø[ 2A�ëÙ+ 
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[ 2. ÌöåæçkG�m Spt(-) èéê��5yÔ  

A) Spt(-) èéê5�([+B) ASF1ùú ghç0^ü -His¶dg'0A*0V�

28ýþ Spt(-) èéêk�l"��+C) ASF1, BDF1, BDF2ùú ghç0^ü-His

¶dg'0A*0V�28ýþ Spt(-) èéêk�l"��+ D) ASF1ùú gha

�KA_m Spt(-) èéêØ-His¶dg'0A*l"��cdÙa TFIID5Ç-Èw

¹'(TAFII150, TAFII145, TAFII67, TAFII47, TAFII19)kÿüûé%§�28a�3"ü

-His¶dg'0A*0VøløKüSpt(-) èéê)�%ølø�+2&^üASF18
TFIID5Ç-Èw¹'85³a9:qø¨©ªG)*�28k�l"�� (9) + 

D 
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CCG1-,./01( 

! °Y<=�  TFIID ^ TBP (TATA-box binding protein) ~�� 13 NO5 TAF 

(TBP-associated factor) Ç-Èw¹'ýþ6Æ%&�+=2340*�+ TFIID5�=5

Ç-Èw¹'0*� TAFII250/TAF1/CCG1^ 1872¬u®ýþø��(ac®0ü%&

'(¬tvoHåj�Ëün(®Håj�Ëü¬tvoH%&'(k¯°I�-,./

01(øf��ø9:/01(k,l"�� (16, 36, 49) +2&M0aüTFIID 5�=Ç-

Èw¹'0*� CCG1 5_ðÊ��0*�·-o-,./01(Ø DBD(CCG1)Ù5y

z67) 2.1 Å��:0��%&üN-.ýþ Z, A, B, C8/%&� 4R5 "0n¹c

&kG1ü̂ UV50n¹c&Ü2(/o8�`67kÅÆl"��28)Úþýaø

3m(23)Ø[ 3Ù+3-,./01(a^ü¬tvoHn�()y3I�45Ë%6¹'

k;3"��28)7Úlm+%þaüDBD(CCG1)8¬tvoH%&'( H4+¶v/

kG�m¨©ªG��5yÔü DBD(CCG1)^ 7 R5¬u® ¯°�s&m �

(Ac-Lys5/12)-¬tvoH%&'( H4 +¶v/8�Gy38»Ë)_�28)Úþýa

%&m+25 2R5¬tvoHn�(³59s^ü2R5y3%6¹'³59s0*�

25 Å a�l�ùl"��+2&þ5yÔýþü·-o-,./01()�¬tvoH

lm%&'( H45Ò1o��k¯°l"ü±�qø¶,.g�g�a TFIIDknco

g'%§�50^ø�ý8ñAþ&"��+  

[ 3. %' DBD(CCG1)5yz67 (23) 
3/01(a¬tvoHn�(y3Ç1')Ê:I�+  
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%&'()*+,( CIA/ASF1 

! %&'()*+,(CIA^DBD(CCG1)5¨©ªG� 8l"Zs%&üB5mübc

defgh675ÅÆÜghk;<I�%&'()*+,(�Ëk,I�28)Úþý

a%&m(40, 61)+MmüCIA^Ìöåæáâa~Ç�Ò,0¬��5Ç1d()(Ók�

ÛI�Asf1 (anti-silencing function 1)8l"Gì�%&"�m (30) +CIA/ASF1^Ìöåæ

ýþ%'M0N-.��)_�aðÊ%&üB5 yz67ýþN-.5_ðÊ��^î

ïÓ,-n(�Ð=go/kÅÆl"��28)Úþý8ø3m (12)Ø[4A, BÙ+25

CIA/ASF15ðÊË5_�N-.��)%&'(85¨©ªGü%&'()*+,(�Ë

a¤(0*�8ñAþ&"Vm+ÅRüï�^>?D5@ADEN85ëì DE0

CIA/ASF1–%&'(H3–H42345yz67kÚþýaI�28aÆBlm (43)Ø[5Ù+

CIA/ASF1a^%&'((H3–H4)2 àÄ4k%&'( H3–H4 ¹Ä4a�CI��V)*

Kü%&'(H3–H4 ¹Ä480Ò,aDÄ4Hlm23467k8�28)Úþýa

ø3m+|A"CIA/ASF15�C�Ë^ in vitro059:��a�3"G�%&m+é3

"üCIA/ASF1^<=iFa~Ç�bcdefgh67ija~�"¶,.g�g�ý

þ%&'(H3–H4kÛEI��Vk;3"��50^ø�ý8Ö×%&m+  

! ¼�üÌöåæáâãa~�"ü1) CIA/ASF15F:ÉÊqaPHO5, 8¶,.g�g5

%&'()ÛE%&�28 (26)ü2) CIA/ASF15F:ÉÊqaÎÏ±�qDNAy3�(a

c®0*�TBP (TATA-box binding protein) 6RNA polymerase II)PHO5¶,.g�g�

a©('ngI�28 (2)ü3) DNAy3�(ac®0*� HairlessÉÊqaCIA/ASF1)

E(spl)ùú GaF:I�28 (20)ü4) CIA/ASF1)2Ã5�Ëêùú 5¶,.g�g6

ORFaF:I�28 (53)üøf5À²)Hþ&"~KüCIA/ASF15F:8<=�ËHa

'(ø¶,.g�g\Í567ij5¨«Ë)�%&"�� +lýlø)þüCIA/ASF1

85Ø²¨©ªGkXlm ¶,.g�g\ÍÐ5ncog'.po965íákÚþ

ýalmæ^2&M0aø�+  
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[ 4. A) ÌöåæIJ Cia1p/Asf1p5 N- 155¬u®��5yz67 (12) B) %
'8ÌöåæIJ5 Cia1p/Asf1p5¬u®)g6(&¬ã10('  

ðÊ%&"��¬u®¯°kU�0�I+¬u®5¨ìË^ 58 %0*�+ 

[ 5. CIA/ASF1–%&'( H3–H42345yz67 (43) 
CIA/ASF1ü%&'( H3ü%&'( H4kB&P&U�ü¶�ü·�0�I+CIA/ASF1

^%&'( H3–H4 ¹Ä4ì")¨©ªGI�� è´0%&'( H3–H4 8¨©ª
Gl"��+ 
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1.4 DEYq 

! KLD5@M!"þ5��5yÔüin vitro0CIA/ASF18DBD(CCG1))Ø²¨©ªG

I�28üMmüáâãa~�"Gùú>qaGøÿ)¨©ªGI�28 )Úþý8

øKü<=iFa~Ç� CIA/ASF18DBD(CCG1)85ê}qªG)�û%&m (9) +9

:qø��8^N´aü-,./01(5yz67)��%&�8ü-,./01(

)%&'(H45¬tvoHn�(k¯°I�28)�%&m28ýþ(23)üï�^üÁ%

&'(¬tvoHåjøf5c,ív(� )%&'(Ò1o ��aH>nok�lü

B&kYÂ8l"%&'(Ò1o ��a¨©ªGlmDBD(CCG1))%&'(X¬a

ªGI�CIA/ASF1k±�5bcdefgh�ancog'l"bcdefgh67

kijI�280ùú ûék#$I� Ã8�`� 96.pok×�lmØ[ 6Ù+

YDE0^übcdefgh67ij� 8¬tvoH%&'(¯°/01(852

34ØCIA/ASF1–DBD(CCG1)234Ùk��I�280üDBD(CCG1)85¨©ªGk

Xlm%&'()*+,(CIA/ASF15¶,.g�g\ÍÐ5ncog'.po5�

 965�ÚI�28kYq8lm+  

[ 6. DBD(CCG1)85¨©ªGkXlm CIA/ASF15¶,.g�g�Ð5nco
g'.po  
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2.1 CIA/ASF15rs 

 

OYqP 

! yzHü¨©ªG��aÊGI�%'IJ5 CIA/ASF1krsI�+ 

 

O¼½��P  

! CIA/ASF1 5 N -. 172 ¬u®5��kc,gw(Ólm_ûé>c�g (pET15b 

hCIA/ASF1(172))^üKLD�K�r%&mG5kÊGlm +CIA/ASF1 5 N -. 155

¬u®5��kc,gw(Ólm_ûé>c�g (pET15b hCIA/ASF1(155))^ pET15b 

hCIA/ASF1(172)kQê8l" PCR kG�"ªÆlm+R#ürsaÊGlm2¹ÐS

g54Æ6RT54ÆÔaR�"^\-kðU%&m�+%' CIA/ASF15R#ürs

��kñ�a�I+  

! %'IJ CIA/ASF1 5ûé¶ã&/kG�"ü=yz BL21(DE3) Codon plus-RIL 

(Stratagene)kÅ®<jlüTBG-M9 RTü37°C R#a�KR#z4kvHlm+R#

z4^ 1 mM PMSF 8 0.1% NP-40k�± buffer AkG�"ÇVWlüÍX�gYkD

3m+£áâþÌ|k 20,000 x g, 4°C5��0 1,³ÎÏlü�{ËZ�kvKÛ�m

mügY�[k buffer A 0\]Hlm HisTrap ×ãh (GE Healthcare, 5 mL)a{|lm+

Buffer AkG�" HisTrap ×ãh (GE Healthcare, 5 mL)k 5 C.V. (column volume)0^_

lmmübuffer BkG�" 40-250 mM imidazoleü8 mL/fractionü{Ì`Ä 80 mL5{Ì

��0 His-CIA/ASF1k{Ìlm+His-CIA/ASF1k�±Ðãc)a(k��lü%&�

ÓkbcI�m`a',(d(¶,Ò¬ge  (GE Healthcare)k 10 mgaTl" 1 unit5

C30{|lm+',(d(¶,Ò¬ge (GE Healthcare)8 His-CIA/ASFk�±�(a

c®k buffer CaTl"NÕ0f�lüHis-CIA/ASF1ýþ%&�Ókbclm+HisTrap 

(GE Healthcare, 1 mL)8 DEAE toyopearl 650M (TOSOH, 80mL)×ãhk�(pha²g

lmmübuffer C kG�"\]Hlüf�lm CIA/ASF1 k{|lm+CIA/ASF1 k{

|lmmüHisTrap ×ãh (GE Healthcare, 1 mL)^vK¡I+Buffer C kG�" DEAE 

toyopearl (TOSOH, 80 mL)×ãhk 5 C.V.0^_lmmübuffer DkG�" 250 mM NaCl, 

5 mL/fraction, {Ì`Ä 100 mL5{Ì��0 CIA/ASF1k{Ìlm+rslm CIA/ASF1

k buffer JaTl" 4°C0f�kD�ü2¹ÐSghjkD3m+rs�(ac®^|

4ij0jylü -80°C0ðÊlm+ 
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O¼½yÔ~��ñÞP  

! rslm CIA/ASF1 5¦�k SDS-PAGE 0��lmyÔü17 kDa WÅa)(Óo2

(/8l"�Ì%&mØ[ 7Ù+ExPASy5 ProtPram (http://expasy.org/tools/protparam.html)

kG�"¬u®ÎÏýþ²µ3m CIA/ASF1(155), CIA/ASF1(172)5� Ä^F 18, 19 

kDa0*Kürs�(ac®5� Ä8�l�ùI�28)¦ý�+%þaürslm

CIA/ASF15 280 nm, 260 nma~Ç�kl�k��lm82Äü A280aTI� A2605k

l�5m) 1.5ñ�5nk�I28ýþüö®5o�^pøl_¦�5 CIA/ASF1)H

þ&m8ñAþ&�+�q5rs��a�Kü1 L 5R#z4rmK 15 mg!�5rs

sL)Hþ&m+  

 

[ 7. CIA/ASF1(155, 172)5rsÐ,g~�� SDS-PAGE 
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2.2 tdu0vew(xj4 CIA/ASF1(172)5rs 

 

OYqP 

! yzHaÊGI�%'IJ5tdu0vew(kt�lm CIA/ASF1(ñ�üSe 

CIA/ASF1(172)8òI)krsI�+ 

 

O¼½��P  

! R#ürsaÊGlm2¹ÐSg54Æ6RT54ÆÔaR�"^\-kðU%&m

�+%'IJ5tdu0vew(xj4 CIA/ASF15R#ürs��kñ�a�I+  

! %'IJ CIA/ASF1 5ûé¶ã&/  (pET15b hCIA/ASF1(172)kG�"ü=yz

B834(DE3) pLysS (Novagen)kÅ®<jlüLeMasterRTü37°CR#a�KR#z4k

vHlm+R#z4^ 1 mM PMSF 8 0.1% NP-40k�± buffer AkG�"ÇVWlü

ÍX�gYkD3m+£áâþÌ|k 20,000 x g, 4°C5��0 1,³ÎÏlü�{ËZ

�kvKÛ�mmügY�[k buffer A 0\]Hlm HisTrap ×ãh (GE Healthcare, 

5mL)a{|lm+Buffer A kG�" HisTrap ×ãh (GE Healthcare, 5 mL)k 5 C.V. 

(column volume)0^_lmmübuffer B kG�" 40-250 mM imidazoleü8 mL/fractionü

{Ì`Ä 80 mL5{Ì��0 His-Se CIA/ASF1(172) k{Ìlm+His-Se CIA/ASF1k�

±Ðãc)a(k��lü%&�ÓkbcI�m`a',(d(¶,Ò¬ge  (GE 

Healthcare)k 10 mg aTl" 1 unit 5C30{|lm+',(d(¶,Ò¬ge  (GE 

Healthcare)8His-Se CIA/ASFk�±�(ac®k buffer CaTl"NÕ0f�lüHis-Se 

CIA/ASF1(172)ýþ%&�Ókbclm+HisTrap (GE Healthcare, 1 mL)8 DEAE toyopearl 

650M (TOSOH, 80 mL)×ãhk�(pha²glmmü buffer CkG�"\]Hlüf

�lm Se CIA/ASF1(172)k{|lm+Se CIA/ASF1(172)k{|lmmüHisTrap ×ãh 

(GE Healthcare, 1 mL)^vK¡I+Buffer CkG�" DEAE toyopearl (TOSOH, 80 mL)×

ãhk 5 C.V.0^_lmmübuffer DkG�" 250 mM NaCl, 5 mL/fraction, {Ì`Ä 100 

mL5{Ì��0 Se CIA/ASF1k{Ìlm+rslm Se CIA/ASF1k buffer JaTl"

4°C0f�kD�ü2¹ÐSghjkD3m+rs�(ac®^|4ij0jylü-80°C

0ðÊlm+ 
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O¼½yÔ~��ñÞP  

! rslm Se CIA/ASF1(172)5¦�k SDS-PAGE0��lmyÔü17 kDaWÅa)(

Óo2(/8l"�Ì%&mØ[ 8Ù+ExPASy5 ProtPramkG�"¬u®ÎÏýþ²

µ3m Se CIA/ASF1(172)5� Ä^F 18kDa 0*Kürs�(ac®5� Ä8�l

�ùI�28)¦ý�+%þaürslm Se CIA/ASF15 280 nm, 260 nma~Ç�kl

�k��lm82ÄüA280aTI� A2605kl�5m) 1.5 ñ�5nk�I28ýþü

ö®5o�^pøl¦�5_� Se CIA/ASF1(172))Hþ&m8ñAþ &�+

CIA/ASF1(172)uAê8mvl"üHþ&��(ac®Ä^pø �)üyzHa^w�

Ä5 Se CIA/ASF1(172))rs0V"��8ñAþ&�+¦�aR�"^ü CIA/ASF1u

Aê8ì!�5¦�5 Se CIA/ASF1(172))rsI�28)0V"��+�q5rs��

a�Kü1 L 5R#z4rmKü10 mg!�5rssL)Hþ&m+  

 

[ 8. Se CIA/ASF15rsÐ,g~�� SDS-PAGE(172) 
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2.3 GST-hCIA/ASF1(155)5rs 

 

OYqP 

! ¨©ªG��aÊGI�%'IJ5 GST-hCIA/ASF1(155)krsI�+ 

 

O¼½��P  

! CIA/ASF15_�aðÊ%&m N-. 155¬u®5��k_ûé>c�g pGEX4T-1 

(pGEX4T-1 hCIA/ASF1(155))ac,gw(ÓkD3m(43)+R#ürsaÊGlm2¹Ð

Sg6RT54ÆÔaR�"^\-kðU%&m�+%'IJ GST-hCIA/ASF1(155)5

R#ürs��kñ�a�I+  

! %'IJ CIA/ASF15ûé¶ã&/ (pGEX4T-1 hCIA/ASF1(155))kG�"ü=yz

BL21(DE3) Codon plus-RIL (Stratagene)kÅ®<jlüTBG-M9RTü37°CR#a�KR

#z4kvHlm+R#z4^ 1 mM PMSF8 0.1% NP-40k�± buffer EkG�"ÇV

WlüÍX�gYkD3m+£áâþÌ|k 20,000 x g, 4°C5��0 1,³ÎÏlü�

{ËZ�kvKÛ�mmügY�[k buffer E 0\]Hlm GSTrap HP ×ãh (GE 

Healthcare, 5 mL)a{|lm+Buffer EkG�" GSTrap HP ×ãh (GE Healthcare, 5 mL)

k 5 C.V. (column volume)0^_lmmüBuffer FkG�" 20mM xyê-Óo�ve(, 2 

mL/fraction, {Ì`Ä 20 mL 5{Ì��0 GST-hCIA/ASF1(155)k{Ìlm+

GST-hCIA/ASF1(155)k�±Ðãc)a(k��lübuffer C 0 2za{|lm+{|l

m GST-hCIA/ASF(155)k buffer C0\]Hlm HiTrap Q HP (GE Healthcare, 5 mL)a{|

lm+Buffer CkG�" HiTrap Q HP ×ãh (GE Healthcare, 5 mL)k 5 C.V.0^_lm

müBuffer D kG�" 0-1 M NaCl, 1 mL/fraction, {Ì`Ä 120 mL 5{Ì��0ü

GST-hCIA/ASF1(155)k{Ìlm+rslm GST-hCIA/ASF1(155)k buffer JaTl" 4°C

0f�kD�ü2¹ÐSghjkD3m+rs�(ac®^|4ij0jylü -80°C

0ðÊlm+ 
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O¼½yÔ~��ñÞP  

! rslm GST-hCIA/ASF1(155)5¦�k SDS-PAGE0��lmyÔü38 kDaWÅa)

(Óo2(/8l"�Ì%&mØ[ 9Ù+ExPASy5 ProtPramkG�"¬u®ÎÏýþ

²µ3m GST-hCIA/ASF1(155)5� Ä^F 36 kDa0*Kürs�(ac®5� Ä8

�l�ùI�28)¦ý�+%þaürslm GST-hCIA/ASF1(155)5 280 nm, 260 nm

a~Ç�kl�k��lm82ÄüA280aTI� A2605kl�5m) 1.5ñ�5nk�

I28ýþüö®5o�^pøl_¦� GST-hCIA/ASF1(155))Hþ&m8ñAþ&�+

ñ�5rs��a�Kü 1 L 5R#z4rmK 10 mg!�5rssL)Hþ&m+  

 

[ 9. GST-hCIA/ASF1(155)5rsÐ,g~�� SDS-PAGE 
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2.4 DBD(CCG1)5rs 

 

OYqP 

! yzHü¨©ªG��aÊGI�%'IJ5 DBD(CCG1)krsI�+ 

 

O¼½��P  

! °Y<=�  TFIID 5�=Ç-Èw¹' CCG1 5_ðÊ��0*�-,./01(

5 1342~1629¬u®5��kc,gw(Ólm_ûé>c�g^üKLD�K�r%

&mG5kÊGlm+R#ürsaÊGlm2¹ÐSg6RT54ÆÔaR�"^\-

kðU%&m�+%'IJ DBD(CCG1)5R#ürs��kñ�a�I+  

! %'IJ DBD(CCG1)5ûé¶ã&/  (pET15b DBD(CCG1))kG�"ü=yz

BL21(DE3) Codon plus-RIL (Stratagene)kÅ®<jlüTBG-M9RTü26.5°CR#a�K

R#z4kvHlm+R#z4^ 1 mM PMSF 8 0.1% NP-40 k�± buffer AkG�"

ÇVWlüÍX�gYkD3m+£áâþÌ|k 20,000 x g, 4°C5��0 1,³ÎÏlü

�{ËZ�kvKÛ�mmügY�[k buffer A 0\]Hlm HisTrap ×ãh  (GE 

Healthcare, 5 mL)a{|lm+Buffer AkG�" HisTrap ×ãh (GE Healthcare, 5 mL)k

5 C.V. (column volume)0^_lmmü buffer B kG�" 40-250 mM imidazole, 8 

mL/fraction, {Ì`Ä 80 mL5{Ì��0 His-DBD(CCG1)k{Ìlm+His-DBD(CCG1)

k�±Ðãc)a(k��lü%&�ÓkbcI�m`a',(d(¶,Ò¬ge  

(GE Healthcare)k 10 mgaTl" 1 unit5C30{|lm+',(d(¶,Ò¬ge (GE 

Healthcare)8 His-DBD(CCG1)k�±�(ac®{|k buffer GaTl"NÕ0f�lü

His-DBD(CCG1)ýþ%&�Ókbclm+HisTrap (GE Healthcare, 1 mL)8 HiTrap Q HP 

(GE Healthcare, 5 mL)×ãhk�(pha²glmmü buffer HkG�"\]Hlüf�

lm DBD(CCG1)k{|lm+DBD(CCG1)k{|lmmüHisTrap ×ãh (GE, 1mL)^

vK¡I+Buffer HkG�" HiTrap Q HP ×ãh (GE Healthcare, 5 mL)k 5 C.V.0^_

lmmüBuffer IkG�" 0-1 M NaCl, 1 mL/fraction, {Ì`Ä 100 mL5{Ì��0ü

DBD(CCG1)k{Ìlm+rslm DBD(CCG1)k buffer JaTl" 4°C0f�kD�ü

2¹ÐSghjkD3m+rs�(ac®^|4ij0jylü -80°C0ðÊlm+ 
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O¼½yÔ~��ñÞP  

! rslm DBD(CCG1)5¦�k SDS-PAGE0��lmyÔü38 kDaWÅa)(Óo2

(/8l"�Ì%&mØ[ 10Ù+ExPASy5 ProtPramkG�"¬u®ÎÏýþ²µ3

m DBD(CCG1)5� Ä^F 34 kDa0*Kürs�(ac®5� Ä8�l�ùI�2

8)¦ý�+%þaürslm DBD(CCG1)5 280 nm, 260 nma~Ç�kl�k��l

m82ÄüA280aTI� A2605kl�5m) 1.5ñ�5nk�I28ýþüö®5o�

^pøl_¦�5 DBD(CCG1))Hþ&m8ñAþ&�+ñ�5rs��a�Kü1 L 5

R#z4rmKü5 mg!�5rssL)Hþ&m+  

 

[ 10. DBD(CCG1)5rsÐ,g~�� SDS-PAGE 
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2.5 tdu0vew(xj4 DBD(CCG1)5rs 

 

OYqP 

! yzHaÊGI�%'IJ5tdu0vew(kt�lm DBD(CCG1) (ñ�üSe 

DBD(CCG1)8òI)krsI�+ 

 

O¼½��P  

! R#ürsaÊGlm2¹ÐSg6RT54ÆÔaR�"^\-kðU%&m�+%

'IJtdu0vew(xj4 DBD(CCG1)5R#ürs��kñ�a�I+  

! %'IJ DBD(CCG1)5ûé¶ã&/  (pET15b DBD(CCG1))kG�"ü=yz

B834(DE3) pLysS (Novagen)kÅ®<jlüLeMasterRTü26.5°CR#a�KR#z4k

vHlm+R#z4^ 1 mM PMSF 8 0.1% NP-40 k�± buffer AkG�"ÇVWlü

ÍX�gYkD3m+£áâþÌ|k 20,000 x g, 4°C5��0 1,³ÎÏlü�{ËZ

�kvKÛ�mmügY�[k buffer A0\]Hlm HisTrap ×ãh (GE Healthcare, 5 

mL)a{|lm+ Buffer A kG�" HisTrap ×ãh  (GE Healthcare, 5 mL)k 5 C.V. 

(column volume)0^_lmmübuffer BkG�" 40-250 mM imidazole, 8 mL/fraction, {

Ì`Ä 80 mL5{Ì��0 His-Se DBD(CCG1)k{Ìlm+His-Se DBD(CCG1)k�±Ð

ãc)a(k��lü%&�ÓkbcI�m`a',(d(¶,Ò¬ge  (GE 

Healthcare)k 10 mg aTl" 1 unit 5C30{|lm+',(d(¶,Ò¬ge  (GE 

Healthcare)8 His-Se DBD(CCG1)k�±�(ac®{|k buffer GaTl"NÕ0f�

lüHis-Se DBD(CCG1)ýþ%&�Ókbclm+ HisTrap (GE Healthcare, 1 mL)8

Resource Q (GE Healthcare, 6 mL)×ãhk�(pha²glmmübuffer HkG�"\]

Hlüf�lm DBD(CCG1)k{|lm+Se DBD(CCG1)k{|lmmüHisTrap ×ãh 

(GE Healthcare, 1 mL)^vK¡I+Buffer HkG�" Resource Q ×ãh (GE Healthcare, 6 

mL)k 5C.V.0^_lmmüBuffer IkG�" 0-1 M NaCl, 1 mL/fraction, {Ì`Ä 100 mL

5{Ì��0üSe DBD(CCG1)k{Ìlm+rslm Se DBD(CCG1)k buffer JaTl"

4°C0f�kD�ü2¹ÐSghjkD3m+rs�(ac®^|4ij0jylü-80°C

0ðÊlm+ 
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O¼½yÔ~��ñÞP  

! rslm Se DBD(CCG1)5¦�k SDS-PAGE0��lmyÔü38 kDaWÅa)(Ó

o2(/8l"�Ì%&mØ[ 11Ù+ExPASy5 ProtPramkG�"¬u®ÎÏýþ²

µ3m Se DBD(CCG1)5� Ä^F 34 kDa0*Kürs�(ac®5� Ä8�l�

ùI�28)¦ý�+%þaürslm Se DBD(CCG1)5 280 nm, 260 nma~Ç�kl

�k��lm82ÄüA280aTI� A2605kl�5m) 1.5 ñ�5nk�I28ýþü

ö®5o�^pøl_¦�5 Se DBD(CCG1))Hþ&m8ñAþ&�+DBD(CCG1)u

Aê8mvl"üHþ&��(ac®Ä6¦�5��^�þ&Qü DBD(CCG1)uAê

8ì!�5¦�5 Se DBD(CCG1))rsI�28)0V"��+ñ�5rs��a�Kü

1 L 5R#z4rmKü5 mg!�5rssL)Hþ&m+  

 

[ 11. Se DBD(CCG1)5rsÐ,g~�� SDS-PAGE 
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2.6 His-DBD(CCG1)5rs 

 

OYqP 

! ¨©ªG��aÊGI�%'IJ5 His-DBD(CCG1)krsI�+ 

 

O¼½��P  

! R#ürsaÊGlm2¹ÐSg6RT54ÆÔaR�"^\-kðU%&m�+%

'IJ His-DBD(CCG1)5R#ürs��^ñ�a�I+  

! %'IJ DBD(CCG1)5ûé¶ã&/  (pET15b DBD(CCG1)) kG�"ü=yz

BL21(DE3) Codon plus-RIL (Stratagene)kÅ®<jlüTBG-M9RTü26.5°CR#a�K

R#z4kvHlm+R#z4^ 1 mM PMSF 8 0.1% NP-40k�± buffer AkG�"

ÇVWlüÍX�gYkD3m+£áâþÌ|k 20,000 x g, 4°C5��0 1,³ÎÏlü

�{ËZ�kvKÛ�mmügY�[k buffer A 0\]Hlm HisTrap ×ãh  (GE 

Healthcare, 5 mL) a{|lm+Buffer AkG�" HisTrap ×ãh (GE Healthcare, 5 mL)

k 5 C.V. (column volume)0^_lmmüBuffer B kG�" 40-250 mM imidazole, 8 

mL/fraction, {Ì`Ä 80 mL5{Ì��0 His-DBD(CCG1)k{Ìlm+His-DBD(CCG1)

k�±Ðãc)a(k��lü buffer GaTl" 4 °C0f�lm+Buffer HkG�"

HiTrap Q HP ×ãh (GE Healthcare, 5 mL)k 5 C.V.0^_lmmübuffer IkG�" 0-1 M 

NaCl, 1 mL/fraction, {Ì`Ä 100 mL5{Ì��0üHis-DBD(CCG1)k{Ìlm+rs

lm His-DBD(CCG1)k buffer JaTl" 4°C0f�kD�ü2¹ÐSghjkD3m+

rs�(ac®^|4ij0jylü -80°C0ðÊlm+ 
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O¼½yÔ~��ñÞP  

! rslm His-DBD(CCG1)5¦�k SDS-PAGE0��lmyÔü38 kDaWÅa)(Ó

o2(/8l"�Ì%&mØ[ 12Ù+ExPASy5 ProtPramkG�"¬u®ÎÏýþ²

µ3m His-DBD(CCG1)5� Ä^F 36 kDa0*Kürs�(ac®5� Ä8�l�

ùI�28)¦ý�+%þaürslm His-DBD(CCG1)5 280 nm, 260 nma~Ç�k

l�k��lm82ÄüA280aTI�A2605kl�5m) 1.5ñ�5nk�I28ýþü

ö®5o�^pøl_¦�5 DBD(CCG1))Hþ&m8ñAþ&�+lýlø)þür

s2¹va�K A280aTI� A2605kl�5m) 1.5ñ�5nk�I28)}a�þ&

�28ýþüö®5o�a^~�I�'()*�+~Bþl=yzIJ5ö®)o�l

"��8ñAþ&�)üB5o�lmôõaR�"^�Ú0*�+ñ�5rs��a�

Kü1 L 5R#z4rmK 8 mg!�5rssL)Hþ&m+  

 

[ 12. His-DBD(CCG1)5rsÐ,g~�� SDS-PAGE 
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2.7 GST-yCia1p/Asf1p(155)5rs 

 

OYqP 

! ¨©ªG��aÊGI�åæIJ5 GST-yCia1p/Asf1p(155)krsI�+ 

 

O¼½��P  

! Cia1/Asf15_�aðÊ%&m N-. 155¬u®5��k_ûé>c�g pGEX4T-1 

(pGEX4T-1 yCia1p/Asf1p(155))ac,gw(ÓkD3m+R#ürsaÊGlm2¹ÐS

g6RT54ÆÔaR�"^\-kðU%&m�+åæIJ GST-yCia1p/Asf1p(155)5

R#ürs��kñ�a�I+  

! åæIJGST-yCia1p/Asf1p(155)5ûé¶ã&/ (pGEX4T-1 yCia1p/Asf1p(155))kG

�"ü=yz BL21(DE3) Codon plus-RIL (Stratagene)kÅ®<jlüTBG-M9RTü37°C

R#a�KR#z4kvHlm+R#z4^ 1 mM PMSF 8 0.1% NP-40k�± buffer E

kG�"ÇVWlüÍX�gYkD3m+£áâþÌ|k 20,000 x g, 4°C5��0 1,

³ÎÏlü�{ËZ�kvKÛ�mmügY�[k buffer E0\]Hlm GSTrap HP ×

ãh (GE Healthcare, 5 mL) a{|lm+Buffer E kG�" GSTrap HP ×ãh (GE 

Healthcare, 5 mL)k 5 C.V. (column volume)0^_lmmüBuffer FkG�" 20 mM xy

ê-Óo�ve(, 2 mL/fraction, {Ì`Ä 20 mL5{Ì��0 GST-yCia1p/Asf1p(155)k

{Ìlm+GST-yCia1p/Asf1p(155)k�±Ðãc)a(k��lü buffer C0 2za{|

lm+{|lmGST-yCia1p/Asf1p(155)k buffer C0\]Hlm HisTrap Q HP ×ãh (GE 

Healthcare, 5 mL)a{|lm+Buffer C kG�" HisTrap Q HP ×ãh (GE Healthcare, 5 

mL)k 5C.V.0^_lmmüBuffer DkG�" 0-1 M NaCLü1 mL/fractionü{Ì`Ä 120 

mL5{Ì��0üGST-yCia1p/Asf1p(155)k{Ìlm+rslm GST-yCia1p/Asf1p(155)

k buffer JaTl" 4°C0f�kD�ü2¹ÐSghjkD3m+rs�(ac®^|

4ij0jylü -80°C0ðÊlm+ 
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O¼½yÔ~��YqP  

! rslm GST-yCia1p/Asf1p(155)5¦�k SDS-PAGE0��lmyÔü40 kDaWÅa

)(Óo2(/8l"�Ì%&mØ[ 13Ù+ExPASy5 ProtPramkG�"¬u®ÎÏ

ýþ²µ3m GST-yCia1p/Asf1p(155)5� Ä^F 36 kDa0*Kürs�(ac®5�

 Ä8�l�ùI�28)¦ý�+%þaürslm GST-yCia1p/Asf1p(155)5 280 nm, 

260 nma~Ç�kl�k��lm82ÄüA280aTI� A2605kl�5m) 1.5ñ�5

nk�I28ýþüö®5o�^pøl¦�5_� GST-yCia1p/Asf1p(155))Hþ&m

8ñAþ&�+ñ�5rs��a�Kü1 L5R#z4rmK 1 mg!�5rssL)H

þ&m+ 

 

[ 13. GST-yCia1p/Asf1p(155)5rsÐ,g~�� SDS-PAGE 
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2.8 His-yBdf1p5rs 

 

OYqP 

! ¨©ªG��aÊGI�åæIJ5 His-yBdf1pkrsI�+ 

 

O¼½��P  

! %' DBD(CCG1)5åæ�.,Ó0*� Bdf1p 5 147-422 ¬u®5��kc,gw

(Ólm_ûé>c�g^ü;=Ü�AD5@M!"þ5#$kðñal"c,gw(

ÓkD3m(9)+R#ürsaÊGlm2¹ÐSg6RT54ÆÔaR�"^\-kðU

%&m�+åæIJ5 His-Bdf1p5R#ürs��kñ�a�I+  

! åæIJHis-yBdf1p5ûé¶ã&/ (pET28b yBdf1p) kG�"ü=yzBL21(DE3) 

Codon plus-RIL (Stratagene)kÅ®<jlüLB RTü37°CR#a�KR#z4kvHl

m+R#z4^ 1 mM PMSF 8 0.1% NP-40k�± buffer AkG�"ÇVWlüÍX�

gYkD3m+£áâþÌ|k 20,000 x g, 4°C5��0 1,³ÎÏlü�{ËZ�kv

KÛ�mmügY�[k buffer A0\]Hlm HisTrap ×ãh (GE Healthcare, 5 mL)a

{|lm+Buffer A kG�" HisTrap ×ãh (GE Healthcare, 5 mL)k 5 C.V. (column 

volume)0^_lmmüBuffer BkG�" 40-250 mM imidazoleü8 mL/fractionü{Ì`Ä

80 mL 5{Ì��0 His-Bdf1p k{Ìlm+His-Bdf1p k�±Ðãc)a(k��lü

buffer C 0 2z{|lm+buffer CkG�"\]Hlüf�lm His-yBdf1pk{|lm+

Buffer D kG�" HisTrap SP HP ×ãh (GE Healthcare, 5 mL)k 5 C.V.0^_lmmü

0-1 M NaCLü1 mL/fractionü{Ì`Ä 100 mL5{Ì��0üHis-yBdf1pk{Ìlm+

HiTrap SP HP ×ãhýþ{ÌI��a^ 2 R5ªgc)è&�)üm�5ªgc5

His-yBdf1p5Ðãc)a(k��I�+rslm His-yBdf1pk buffer JaTl" 4°C0

f�kD�ü2¹ÐSghjkD3m+rs�(ac®^|4ij0jylü -80°C0

ðÊlm+ 

 



 

 28 

 

O¼½yÔ~��ñÞP  

! rslm His-yBdf1p5¦�k SDS-PAGE0��lmyÔü38 kDaWÅa)(Óo2

(/8l"�Ì%&mØ[ 14Ù+ExPASy5 ProtPramkG�"¬u®ÎÏýþ²µ3

m His-yBdf1p5� Ä^F 36 kDa0*Kürs�(ac®8�l�ùI�28)¦ý

�+%þaürslm His-yBdf1p5 280 nm, 260 nma~Ç�kl�k��lm82Äü

A280aTI� A2605kl�5m) 1.5ñ�5nk�I28ýþüö®5o�^pøl¦

�5_� His-yBdf1p)Hþ&m8ñAþ&�+ñ�5rs��a�Kü1 L 5R#z4

rmKü5 mg!�5rssL)Hþ&m+  

 

[ 14. His-yBdf1p5rsÐ,g~�� SDS-PAGE 
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OÊG97 P  

- �êÎÏ9: MX-300 (TOMY) 

- ,g�g: AR500-04 (TOMY), AR015-24 (TOMY) 

- �¡ÄÿÐÑo�g : Amicon Ultra 15 (Millipore) 
- AKTA prime (GE Healthcare) 
- �ll��: DU 640 SPECTROPHOTOMETER (Beckman Coulter) 

- =êÎÏ9: Avanti HP-20 XP-1 (Beckman Coulter) 

- ,g�g: JLA 8.1000 8000rpm (Beckman Coulter) 

- �8`R#7 : Bioshaker BR-180LF (TAITEC) 

- eg'cdg-: SX-700 (TOMY) 

- ÍX���.��1�g  (TAITEC) 
 
ORTP!
 
TBG-M9RT (f. 2L) 
- Bacto tryptone  20 g ( final 1% ) 
- NaCl   10 g ( final 0.5%) 
- 20 x M9   100 mL 
- 1M MgSO4   2 mL ( final 1 mM ) 
- 40 % Glucose   20 mL ( final 0.4% ) 
-------------------------------------------------------------------------------------------------------------------- 
! autoclave 120 °C, 20min 
! OK 
 
20 x M9 
- NH4Cl   16 g  
- KH2PO4   48 g 
- Na2HPO4  96 g  
-------------------------------------------------------------------------------------------------------------------- 
! autoclave 120 °C, 20min 
! OK 
 
LeMasterRT (f. 2L) 

- Auto-clavable portion  1.8 L ( WAKO: ±~L SeMetGRT ) 
- Non-autoclavabel portion 200 ml  
- VITAMIN (x100)  10 ml ( SIGMA, K3129 ) 
-------------------------------------------------------------------------------------------------------------------- 
! autoclave 120 °C, 20min 
! OK 
 
Non-autoclavable portion 
- D(+)-glucose  20 g 

- MgSO4!7H2O  0.5 g 

- FeSO4!7H2O  8.35 mg 

- H2SO4   16.6 µl 
-------------------------------------------------------------------------------------------------------------------- 
! autoclave 120 °C, 20min 
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Autoclavable portio�54Æ 

L-alanine , L(+)-arginine!HCl, L-asparatic acid , L-cystine, L-glutamic acid, L(+)-glutamine, 

glycine, L-histidine, L(+)-isoleucine, L-leucine, L-lycine!HCl, L(-)-phenylalanine, L(-)-proline, 

L-serine, L(-)-threonine, L(-)-tyrosine, L(-)-valine, adenine, guanosine, thymine, uracil, sodium 
acetate, succinic acid, ammonium , sodium hydroxide, K2HPO4 
 
OrsP  
 
rsaÊGlmd�(  
- HisTrap HP (GE Healthcare, 1 mL, 5 mL) 
- HiTrap Q HP (GE Healthcare, 5 mL) 
- Resource Q HP (GE Healthcare, 6 mL) 
- Benzamidine FF (GE Healthcare, 1 mL) 
- DEAE toyopearl 650M (TOSOH, 75 mL)  
 
rsaÊGlm2¹ÐSg  
- Buffer A: 20 mM Tris-HCl pH 8.0, 500 mM NaCl, 10% glycerol, 40 mM imidazole, 10 mM 

mercaptoetanol 
- Buffer B: 20 mM Tris-HCl pH 8.0, 300 mM NaCl, 10% glycerol, 250 mM imidazole, 10 mM 

mercaptoetanol 
- Buffer C: 20 mM Tris-HCl pH 7.5, 5% glycerol, 5 mM mercaptoetanol 
- Buffer D: 20 mM Tris-HCl pH 7.5, 1 M NaCl, 5% glycerol, 5 mM mercaptoetanol 
- Buffer E: 20 mM Tris-HCl pH 7.0, 150 mM NaCl, 10% glycerol, 5 mM mercaptoetanol 
- Buffer F: 20 mM Tris-HCl pH 7.5, 100 mM NaCl, 10% glycerol, 5 mM mercaptoetanol, 20 

mM reduced glutathione 
- Buffer G: 20 mM Tris-HCl pH 8.9, 100 mM NaCl, 10% glycerol, 100 mM imidazole, 5 mM 

mercaptoetanol 
- Buffer H: 20 mM Tris-HCl pH 8.9, 10% glycerol, 5 mM mercaptoetanol 
- Buffer I: 20 mM Tris-HCl pH 8.9, 1 M NaCl, 10 % glycerol, 5 mM mercaptoetanol 
- Buffer J: 20 mM Tris-HCl pH 7.5, 150 mM NaCl, 5% glycerol, 5 mM mercaptoetanol 
 
O����P  
- NuPAGE Bis-Tris 4-12% Gel (Invitrogen) 
- NuPAGE MES Running Buffer (Invitrogen) 
- See Blue Plus2 Prestained Protein Marker (Invitrogen) 
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3.1 CIA1/ASF1–DBD(CCG1)234{|5}s 

 

OYqP 

! yzHaÊGI� CIA/ASF1–DBD(CCG1)2345{|k}sI�+ 

 

O¼½��P  

! 2.1 ~�� 2.4 5��0rslm CIA/ASF1Ø.oklÂÃ #=21430 M cm-1Ù8

DBD(CCG1)Ø.oklÂÃ #=24870 M cm-1Ùk 280 nm5��kÊ3"�Älmmü.

om 1:1 8ø��`ao3lm+ CIA/ASF1–DBD(CCG1)5o3|k Amicon Ultra-15 

(Molecular Weight Cut Off (MWCO) = 10 K)a{|lüÈ�5¢��Î)0V��`aÎ

Ï&ªg/k 1500 rpm � 3000 rpm � 5000 rpmÐ8ëìqa��ø)þ 1 mLaø�

M0È�kD3m+�(ac®{|) 1 mLaÈ�%&m82Ä0 buffer Jk 10 mL{

|lü5000 rpm, 4°C5ÎÏ��0È�k<`m+25�ªk 3��K�I2802¹

ÐSghjkD�ü�È� 15-20 mg ml-1aø�M0È�lm+B5mü20 mM Tris-HCl 

pH7.5, 300 mM NaCl, 5% glycerol, 5mM 2-mercaptoethanol52¹ÐSg��0Eo�ÿ×

ãhHiLoad 16/60 Superdex 200 (GE Healthcare)kG�"CIA/ASF–DBD(CCG1) 2345

rsk��m+ 

 

O¼½yÔ~��ñÞP  

! È�5�ü�Ð5kó^pølü���aR�"^�� 90% ñ�0*3m+Mmü

Eo�ÿ×ãh kG�" CIA/ASF–DBD(CCG1) 2345rsk��m)ü

CIA/ASF1–DBD(CCG1) 234kZsI�28^0Vøý3m+EoÄÿ5{Ìªgc

^ü)(Óoªgc8l"Hþ&m28ýþ234kÅÆl"���`a�Am+lý

lüSDS-PAGE03Ðãc)a(k��I�8ü��5�(ac®)Ë�a{Ìl"�

�28)¦ý3m+Eo�ÿrsa�K2345Zs0Vø��I^ü CIA/ASF1 8

DBD(CCG1)5³5�sà3)��a�lüEoÄÿ×ãhã0{|%&"lM`28

18ñAþ&�+  

! ñ�5yÔýþü CIA/ASF1–DBD(CCG1)2345yzHa^üÈ�lm�(ac®

{|kØ²ÊGI�28almØ[ 15Ù+ 
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[ 15. yzHaG�m CIA/ASF1–DBD(CCG1)2345 SDS-PAGE 
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3.2 CIA/ASF1(172)–DBD(CCG1)2345yzH 

 

OYqP 

! ��pg�k��I�m` CIA/ASF1(172)–DBD(CCG1)2345yzHkD`+ 

 

O¼½��P  

! 3.1 5��0�(ac®234{|k}sI�+��k}slmmü Hampton  s5

Crystal Screen 1 & 2Ø196��ÙüEmerald Bio Structures s5 Wizard 1 & 2Ø100��Ù

5yzH��0¡-&cngw(ÓkD3m+yzH5��^ün�g2g`Äk 500 

µlü1 µl5�(ac®{|8 1 µl5n�g2g{|ko3l"/,¹¶d¹'5`Äk

2 µlal"ü20°C0¢(É(Ó/,¹¶£�¤��a"D3m+  

 

O¼½yÔ~��ñÞP  

! ¡-&cngw(Ó5yÔü 1 ¥³)ôÿlm,¾0üñ�5 10 NO5yzH��

0 50 µm !�5�%øyz5Æ�)�þ&m+ 10 NO5yzH��5¦0ü1.26 M 

(NH4)2 SO4, 0.1 M MES pH 6.05yzH��a~�"5� 0.15 x 0.05 x 0.05 mm3!�5y

zkHþ&�28)¦ý3mØ[ 16Ù+ 

 

yzÆ�)�þ&myzH��  

  (1) 1.26 M (NH4)2 SO4, 0.1 M MES pH 6.0 

  (2) 1.0 M K/Na tartrate, 0.1 M MES pH 6.0 

  (3) 1.5 M Li2SO4, 0.1 M HEPES pH 7.5 

  (4) 1.26 M (NH4)2 SO4, 0.1 M Cacodylate pH 6.5 

  (5) 1.0 M K/Na tartrate, 0.2 M NaCl, 0.1 M Imidazole pH 8.0 

  (6) 1.26 M (NH4)2 SO4, 0.2 M Li2SO4, 0.1 M Tris pH 8.5 

  (7) 1.0 M CH3COONa, 0.1 M Imidazole pH 6.5 

  (8) 10% 1,4-Dioxane, 1.6 M NH4 (SO4)2, 0.1 M MES pH 6.5 

  (9) 1.6 M (NH4)2 SO4, 0.1 M NaCl, 0.1 M HEPES pH 7.5 

  (10) 50% MPD, 0.2 M NH4H2PO4, 0.1 M Tris pH 8.5 
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[ 16. CIA/ASF1(172)–DBD(CCG1)2345yz  

Method   Hanging drop vapour diffusion 

Reservior  1.26 M (NH4)2 SO4, 0.1 M MES pH 6.0 

Size  0.15 x 0.05 x 0.05 mm3 

Period   1 week 

Temperature  20 °C 

 

150 µm 
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3.3 tdu0vew(xj4 CIA/ASF(172)–DBD(CCG1)2345yzH~����H 

 

OYqP 

! ��������ØMAD �Ù^ü�R5yzýþtd(§ 5k�.Å¨05�ø

���ØÆ� 3��Ù0pg���kD�üB&þpg�t¹'³5����©kªG

l"�¨��I���0*�+25 MAD�a��67��kD`m`aütdu0v

e w ( x j 4 � ( ac®k�± Se CIA/ASF1(172)–DBD(CCG1) 2 3 4 ü

CIA/ASF1(172)–Se DBD(CCG1)2345yzHkD`+ 

 

O¼½��P 

! 2.1, 2.2, 2.4, 2.5 5��03�(ac®krslm+ 3.1 5��0 Se 

CIA/ASF–DBD(CCG1)234üCIA/ASF1–Se DBD(CCG1)234{|k}slm+3.25

yzH��5&cngw(Ó0Hþ&m 1.26 M (NH4)2 SO4, 0.1 M MES pH 6.05yzH

��0 Se CIA/ASF–DBD(CCG1)234üCIA/ASF1–Se DBD(CCG1)2345yzHkD

3m+yzÆ�)¯`þ&m.3a^üyzH��5��HkD3m+  

 

O¼½yÔ~��ñÞP  

! 1.26 M NH4 (SO4)2, 0.1 M MES pH 6.0 5��0yzHkD3myÔü Se 

CIA/ASF(172)–DBD(CCG1)234üCIA/ASF1(172)–Se DBD(CCG1)2348Ga 0.05 x 

0.01 x 0.01 mm3!�5�%øyzkH�28aÆBlm+Zaü1.26 M (NH4)2 SO4, 0.1 M 

MES pH 6.0 5yzH��kG8aü Hampton  s5 detergent screen kG�"

CIA/ASF1(172)–Se DBD(CCG1)2345yzHkD3m)ü100 µm5=V%kÍA�y

z5Æ�^�þ&øý3m+B20ü 1.2~0.9 MM05 0.1 M ³«0 NH4 (SO4)25È�

kiH%§ü2¹ÐSg5 pHk 5.6~6.05 0.1³«0iH%§"yzH��5&cng

w(ÓkD3m+0.9~1.1 M (NH4)2 SO4, 0.1M MES pH 5.6~5.75yzH��0ü100 µm

!�5=V% CIA/ASF1(172)–Se DBD(CCG1)2345yzkH�28)0Vm+%þaü

0.9~1.1 MM05 0.05 M ³«0(NH4)2 SO45È�kiH%§ü2¹ÐSg5 pHk 5.6~5.7

5 0.05³«0yzH��5&cngw(ÓkD3myÔü 0.95~1.1 M (NH4)2 SO4, 0.1 M 

MES pH 5.65~5.7 5yzH��0ü 150~200 µm !�5=V% CIA/ASF1(172)–Se 

DBD(CCG1)2345yzkH�28aÆBlmØ[ 17Ù+lýlø)þü¬�qa 0.2 

mm35yzkH�28)0VQü¬�lmyzH��k´I�M0a^®þøý3m+

MmüSe CIA/ASF1(172)–DBD(CCG1)2345yzaR�"^ü��Hlm 0.95~1.1 M 
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(NH4)2 SO4, 0.1 M MES pH 5.65~5.75yzH��a~�"G 0.1 mm3!�5=V%5y

zlýHþ&øý3mØ[ 18Ù+
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[ 18. Se CIA/ASF1(172)–DBD(CCG1)2345yz  

[ 17. CIA/ASF1(172)–Se DBD(CCG1)2345yz  

Method   Hanging drop vapour diffusion 
Reservior  1.1 M (NH4)2 SO4, 0.1 M MES pH 5.65 
Size  0.15 x 0.1 x 0.1 mm3 
Period   1 week 
Temperature  20 °C 

Method   Hanging drop vapour diffusion 
Reservior  1.1 M (NH4)2 SO4, 0.1 M MES pH 5.65 
Size  0.1 x 0.05 x 0.05 mm3 
Period   1 week 
Temperature  20 °C 

100 µm 

100 µm 
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3.4 CIA/ASF1(172)–Se DBD(CCG1) 5����pg�����5�� 

 

OYqP 

! 3.35��0Hþ&m CIA/ASF1(172)–Se DBD(CCG1)2345 200 µm !�5yzk

Ê3"ü����pg�5��kD3m+¼½N¯5 X°��±x FR-DkÊ3mpg

���^üHþ&"�� CIA/ASF1(172)–Se DBD(CCG1)2345yz5Ã)pø�28

ýþc�lü_©¬oÉg|Á7DE965)(c,',(²³l�´ PF (NW12, BL5, 

6)05��aI�lm+��pg���I�a*mKüMQücã1e¶,Òc�('

5NOüµI,³ü²³°5U³,³5��kD3m+  

 

O¼½��P  

! CIA/ASF1(172)–Se DBD(CCG1)2345&�(·g/2¹ÐSg^üyz)�Ç"l

M`285ø� 1.4 M (NH4)2 SO4, 0.1 M MES pH 5.6a��lm+&�(·g/2¹ÐS

ga^ü²³°a��yz(¶k·¸m`5cã1e¶,Òc�('8l" 25, 30% Ó

nt,goü25, 30% ©vd(ÓnXgoü 25, 30% 'd¢,g&k{|I�+yz�

�kyzH¶dg'ýþ cã1e¶,Òc�('�,5&�(·g/2¹ÐSg ac

ã1eog¶kÊ3"ÌI+cã1e¶,Òc�('�,5&�(·g/2¹ÐSga

Ã¹ýþÃ�µlmmücã1eog¶k���aí¸('I�+í¸('lmyza

²³°kU³lü��lm��º5��:ü��¾5�sü.�1cËøf5»¼kD

�ücã1e¶,Òc�('5½¾k7clm+cã1e¶,Òc�('5NOk��

lmmücã1e¶,Òc�('�,5&�(·g/2¹ÐSgaµI,³5��kD

3m+%þaü��lm��º5��k¯I�280½l,³5´�kD3m+  
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O¼½yÔ~��ñÞP 

! cã1e¶,Òc�('5NO5��5yÔü 25, 30%Ónt,go�,&�(·g

/2¹ÐSgkcã1e¶,Òc�('8l"G��28a�Kü�G¿���¾)H

þ&m+jy%§myzk&�(·g/2¹ÐSga 1~2�³ÀlmmÁ�jy%§�

¬wgn(ÓGD3m)ü¬wgn(Ó5ÂÔ^Ã8Vføý3m+Zaücã1e¶

,Òc�('aµI,³5��kD3m+µI,³^ü 30 ¹ü1~2 �ü10 �5 3 NO

k��lm+1~2�µlm8Va�G¿���¾kH�28)0Vü��:G 5 Åýþ

3.5 Å!�M0Û�lm+cã1e����5yÔýþüCIA/ASF1(172)–Se DBD(CCG1)

2345yz^ü25Gll^ 30 %Óntgoa 1~2�µlücã1euÄo0yzk

jþ§�280_��:5��)Hþ&ü®5��pg�)Hþ&�Ñ:Ë)_�28

)¦ý3m+  

! %þaüCIA/ASF1(172)–Se DBD(CCG1)2345yza²³°kU³I�,³kÅ|

%§�8��¾)ÆpI�28ýþü²³°(¶k�Ç�28)¦ý3m+B20ü²

³°(¶k���abAü�K��:5_���pg�k��I�m`ü½l,³^

60¹!�aI�28a��lm+  
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3.5 CIA/ASF1(172)–Se DBD(CCG1) 5����pg��� 

 

OYqP 

! MAD �a��67��kD`m`aü)(c,',(²³l�´a"tdu0ve

w(xj4�(ac®k�± CIA/ASF1(172)–Se DBD(CCG1)2345��pg�k�

�I�+ 

 

O¼½��P  

 

1. ��pg�5�� 

! 3.4 5��0yz��k���aí¸('l"ü $ Çk 1°QR�<%§ø)þü½l

,³ 60¹0ü120È5i³pg�k��lm+�Ì7^ü CCD Quantum 210 (ADSC)k

G�m+��pg�^üHKL20006 XDSkG�"É�lm (25, 45)+ 

 

2. Merohedral Twinyz57� 

! CIA/ASF1(172)–Se DBD(CCG1)2345yz^üaÇ8 bÇ)Ôl�yz0*�28

ýþüyz¦5*�Ý�)��aiTaø3"lM`28)*�+Merohedral twinyz

^ü�ÛV8�ÛVaÎxlmZ�Ê kGRyz0*�m`ü��a�KHþ&m�

�¾G�ÛV(h,k,l)8�ÛV(h,k,-l)5��¾)Ê:I�28aø�+¼�a67��k

D`�a^ü25�ÛV8�ÛV5i³¾k�sl"��kD`'()*�+25�Û

V8�ÛV5C3k�Ink twin fraction8¾�üÆ� " (0 < " < 0.5)0�I+" = 0.5

5.3üË£ømerohedral twinyz0*�8�`+yz)Zyz0*�ý merohedral twin

yz0*�ý^üyz5ÝÞ6��ºýþ0^7c0Vø�28)�lüHþ&mi³

���Ìk}J�28)'(0*�+B20üCCP4(10)5 DetwinüBritton plotüYeast (H)ü

Upssala Software factory 5 Dataman package ¦ 5 Local intensity k G � "ü

CIA/ASF1(172)–Se DBD(CCG1)2345yz) merohedral twinyz0*�ýf`ý7�

lm+ 
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O¼½yÔ~��ñÞP  

 

1. ��pg�5�� 

! ²³l�´a" CIA/ASF1(172)–Se DBD(CCG1)234yz5��¼½kD�ü2&M

0a 59t¹'5pg�t¹'k��lm+59pg�t¹'5¦0ü�G��:5_�

pg�^ücia1sebrm027 5pg�t¹'0*3m+yz5z¯^ühexagonal aÍlü

Î³� P6122üÊ �Ã a = b = 101.8 Åüc = 272.2 Å 0*3m+��pg���5yÔü

��:^ 3.2 Å 0ücompleteness = 99.3% (100.0%)üRmerge = 8.4 (77.2)0*3m+ 

! CIA/ASF1(172)–Se DBD(CCG1)2345yz^üc Ç�Ûa��ÍkGRÅckl"

��+a~�� bÇ�Û5yzÆ�) cÇ�ÛamJ"�lüB5��ºa��Ë)A

_"��28ýþü3.2 Å kÍA�_��:5pg�kH�28)0Vøý3m+2&

M0a CIA/ASF1(172)–Se DBD(CCG1)234yzýþHþ&m��pg�^ü Rmerge5

n)��a_lücompleteness5nG��28øfGÏÐ8ø3"�m+2&þ5ÏÐ

^üCIA/ASF1(172)–Se DBD(CCG1)2345yz) merohedral twinyz5ÑÒk�l"

��8ñAþ&�+  

 

2. Merohedral Twinyz57�yÔ 

! CCP4 5 DetwinüBritton plotüYeast (H)kG�"pg���kD3myÔ (10)ütwin 

fraction^�Ól" 0.25!�5nk�l"�m28ýþüMerohedral Twinyz5ÑÒ)

^3VK8�þ&mØ[ 19, 20Ù+%þaüMerohedral Twinyz57�0�GÔÕË5

_���8l"Àþ&� Upssala Software factory 5 Dataman package 5 Local intensity 

kD3myÔ  [Upssala Software factory, Sweden]üCIA/ASF1(172)–Se DBD(CCG1)234

5yz^ P615 merohedral twinyz0*�28)¦ý3mØ[ 21Ù+ 
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Fig 12. Britton plota��Ö1(Ò&'5yÔ 

 

[ 20. Yeates S(H) plot a�� merohedral twinyz57�yÔ  
U�5Ø°)Ë£øZyz0*�28k�lüU�5Ø°ýþs&�Ãf

merohedral twinyz5Ñ:Ë)_�28k�I+CIA/ASF1(172)–Se DBD(CCG1)yz
Ø×Ù5 twin fraction^F 0.255nk�l"��28)¦ý�+  

[ 19. Britton plot a�� merohedral twinyz57�yÔ  
U�5Ø°)Ë£øZyz0*�28k�lüU�5Ø°ýþs&�Ãf merohedral 

twinyz5Ñ:Ë)_�28k�I+CIA/ASF1(172)–Se DBD(CCG1)yzØ×Ù5 twin 
fraction ^F 0.255nk�l"��28)¦ý�+  
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[ 21. Local intensity a�� merohedral twinyz57�yÔ  
U�5Ø°)Ë£øZyz0*�28k�lüU�5Ø°ýþs&�Ãf

merohedral twinyz5Ñ:Ë)_�28k�I+CIA/ASF1(172)–Se DBD(CCG1)yz

Ø¶Ù^ merohedral twinyz0*�28k�l"��+  
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3.6 CIA/ASF1(155)–Se DBD(CCG1)2345yzH��~����H 

 

OYqP 

! 3.55yÔýþüCIA/ASF1(172)–Se DBD(CCG1)234yz) merohedral twinyz0

*�28)Úþýaø3m+3.2 Å ��:5 merohedral twinyz0^ü67��^Ø¨

0*�+CIA/ASF1^£� 204¬u®5�(ac®0üN-. 155¬u®¯°5�

�)åæýþ%'M0_�aðÊ%&"����üB&ñÀ5 C -.5��5ðÊË

^��+B5m`üyz¦0üCIA/ASF15 C-.)¬�lm67k8þQüyz5a

¹Ù(ÓaÚpqkrA"��50^ø�ý8ñAþ&�+B20ü CIA/ASF1(172)5

C-.��kÛ�m CIA/ASF1(155)kÊ3"yzHI�280ümerohedral twinyz)

�Û%&"67��Ñ:ø_��:5pg�kHþ&�50^ø�ý8ñAü

CIA/ASF1(172)5 C -.��kÛ�m CIA/ASF1(155)kÊ3"yzHk���28al

m+ 

 

O¼½��P  

! CIA/ASF1(155)^ 2.1 5��0rskD3m+B5mü 3.1~3.4 5��0yzHM0D

3m+ 

 

O¼½yÔ~��ñÞP  

! yzH5yÔü�= 0.2 x 0.2 x 0.2 mm35 CIA/ASF1(155)–Se DBD(CCG1)2345yz

kH�28)0Vm+CIA/ASF1(172)–Se DBD(CCG1)234yz8mvl"üyzÆ�

5ÁéËG��28)¦ý3m+%þaüyzH��5��Hk<`myÔü0.95~1.1M 

(NH4)2 SO4, 0.1M MES pH 5.65~5.75yzH��a 0.2~0.25 M Li2SO4k{|I�280ü

�= 0.4 x 0.25 x 0.2 mm35yzkH�28aÆBlmØ[ 22Ù+ñ�5�`al"ü

CIA/ASF1(155)–Se DBD(CCG1)5yz234k¬�ayzH%§���^´I�28

)0Vm+ 
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Method   Hanging drop vapour diffusion 

Reservior  0.95 M (NH4)2 SO4, 0.1M MES pH 5.65 

  0.25 M Li2SO4 

Size  0.4 x 0.25 x 0.05 mm3 

Period   1 week 

Temperature  20 °C 

 

[ 22. CIA/ASF1(155)–Se DBD(CCG1)2345yz  

200 µm 
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3.7 ��������(MAD)pg�5�� 

 

OYqP 

! MADpg���kD`a*mKüyz¦atdu0vew()t�%&"��ýf

`ýk¯I�m`üCIA/ASF1(155)–Se DBD(CCG1)2345yzkG�"XAFS (X-ray 

Absorption Fine Structure) ��kD3m+ 

 

O¼½��P  

! k�.^XAFS¼½kD`28a�K��I�Ütd(§ ýþ5����kMCA 

(Multi channel analyzer) kG�"��lm/ü�ÝX°ütd(§ ýþ5ÞlX°52

R5ªgc)Hþ&m+B20üX°5��kiH%§ø)þÁ���kD`8üÞl

X°)ÛßI�28ýþütdu0vew()yz¦at�%&"��28k¯lm+

B5mütd(§ 5k�.WÅ0X°5k�&+c'ok��lü Peak, edge, high 

remote5��üf’~��f’’k��lm+  

 

O¼½yÔ~��ñÞP  

! XAFS��kD3myÔütd(§ a��Þl X°k�Ìlm28ýþü

CIA/ASF1(155)–Se DBD(CCG1)234atdu0vew()t�%&"��28)¦ý

3mØ[23Ù+B5mütd(§ 5k�.WÅ0X°5k�&+c'ok��lüPeak 

(0.97918 Å)üEdge (0.97943 Å)üHigh remote (0.96420 Å)5��83��05f’, f’’k��

lm+ 

[ 23. CIA/ASF1(155)–Se DBD(CCG1)2345yz5 XASF��  
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3.8 CIA/ASF1(155)–Se DBD(CCG1)5����pg��� 

 

OYqP 

! CIA/ASF1(155)–Se DBD(CCG1)2345��pg�k��I�+ 

 

O¼½��P  

 

1. ��pg�5�� 

! yz��^ü10 %, 20 %, 30 % Ónt,go5àaÈ�k��ø)þa 1�³QRµ

l"cã1eog¶kªGl"���aí¸('lm+ peak, edge, high remote53��

0ü$Çk 1° QR�<%§ø)þü½l,³ 60¹0üB&P& 120È5i³pg�k

��lm+�Ì7^üCCD Quantum 315 (ADSC)kG�m+��pg�^üHKL2000~

�� XDSkG�"É�lm (25, 45)+ 

 

2. Merohedral Twinyz57� 

! Upssala Software factory 5 Dataman package ¦5 Local intensity kG�"ü

CIA/ASF1(155)–Se DBD(CCG1)2345yz) merohedral twinyz0*�ýf`ý7�

lm+ 

 

O¼½yÔ~��ñÞP  

 

1. ��pg�5�� 

! )(c,',(²³l�´a" X°��pg���kD3myÔü2&M0a 16�5

pg�t¹'k��I�28)0Vm+2&þ5£pg�t¹'5 Rmerge6 I/% 5��

:aTl"¶,¹'I�8ücia1sebrm0725pg�t¹'0�=��:5��pg�k

��0V"��28)¦ý�Ø[ 24, 25Ù+Cia1sebrm072pg�t¹'5��:^ 3.0 Å 

0ücompleteness = 97.9% (90.7%)üRmerge = 7.4 (20.8)0*3mØè 1Ù+CIA/ASF1(155)–Se 

DBD(CCG1)2345yz^ühexagonal aÍlüÎ³� P6122üÊ �Ã a = b = 102.2 Å, 

c = 272.9 Å 0*�28)¦ý3m+CIA/ASF1(172)–Se DBD(CCG1)2345yz5pg

�t¹'Ø45áðUÙ8mvl"ü�¡â5 Rmerge5n)ãä%&"��28)¦ý�+

Cia1sebrm0725pg�t¹'5 X°��º^[ 26a�I+B5åa 3��5 MADp

g�8l" 7�5pg�t¹'  (cia1sebrm060-066)k��I�28aÆBlm+  
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[ 24. CIA/ASF1(155)–Se DBD(CCG1)234yz53pg�t¹'a~Ç� Rmerge

5��:aTI�¶,¹'  

æÇa�I 1/d2^��:(d)5 2 ç5ÚÃk*þ¦l"��+£pg�t¹'k XDS

0pg�É�lü I/% ) 3.5 aø���:0×¹'l"ü��:aTI� Rmergekmv

lm+ 

[ 25. CIA/ASF1(155)–Se DBD(CCG1)234yz53pg�t¹'a~Ç� I/% 5

��:aTI�¶,¹'  
æÇa�I 1/d2^��:(d)5 2 ç5ÚÃk*þ¦l"��+£pg�t¹'k XDS

0pg�É�lü I/%) 3.5!�aø���:0×¹'l"ü3��:aTI� I/%k

mvlm+ 
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[ 26. CIA/ASF1(155)–Se DBD(CCG1)2345��º  

Crystal   CIA/ASF1(155)–Se DBD(CCG1) 

Beamline   PF BL5A 

Wavelength (Å)   0.9792  

Program    HKL2000 

Space group   P6122 

Cell parameters  a = b = 102.2 Å, c = 272.9 Å 

Resolution (Å)  50.00 - 3.00 ( 3.11-3.00 ) 

Rmerge   97.9 ( 90.7 ) 

I/% (I)   13.0 ( 10.9 ) 

Completeness(%)  0.074 ( 0.208 ) 

è 1. CIA/ASF1(155)-Se DBD(CCG1)2345��pg�  
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2. Merohedral Twinyz57�yÔ 

! Cia1sebrm0725 X°��pg�kG�" Upssala Software factory 5 Dataman package 

5 Local intensity kD3myÔüCIA/ASF1(155)–Se DBD(CCG1)2345yz^ P615

merohedral twin yz0^ølüP6122 5Zyz0*�28)¦ý3mØ[ 27Ù+25y

Ôk�Ç"ü67���� a^ merohedral twin yz0^ø� CIA/ASF1(155)–Se 

DBD(CCG1)2345yz5��pg�kÊGI�28alm+Mmümerohedral twin y

z^ü~Bþl 2 �ÇT/a�xI� CIA � 5��5� )yz¦ýþ^)&è1

�28a�3"AÆ%&m50^ø�ý8Õ�%&�+ñ�5¾ýþÕÞI�8ü

CIA/ASF1(155)5�¬�ø C-.��kÛl280øÿ5¨©ªG)¬�qaÅÆ%&ü

DBD ýþ CIA/ASF1(155)5�s)bAþ&�28a�3"ü CIA/ASF1(155)–Se 

DBD(CCG1)2345Zyz)ÅÆ%&m50^ø�ý8ñAþ&�+  

[ 27. Local intensitya�� merohedral twinyz57�yÔ  
U�5Ø°)Ë£øZyz0*�28k�lüU�5Ø°ýþs&�Ãf merohedral 

twin yz5Ñ:Ë)_�28k�I+ CIA/ASF1(155)-Se DBD(CCG1)yzØ¶Ù^

merohedral twinyz0^ø�28k�l"��+  
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OÊG97 P  

- �êÎÏ9: MX-300 (TOMY) 

- ,g�g: AR500-04 (TOMY), AR015-24 (TOMY) 

- �¡ÄÿÐÑo�g : Amicon Ultra 15 (Millipore) 
- AKTA prime (Amersham Bioscience) 
- �ll��: DU 640 SPECTROPHOTOMETER (Beckman Coulter) 

- yzH¶dg': Linbro ¶dg' (24é, Hampton Research) 

- cã1eog¶  (Hampton Research) 
 
OyzH��&cngw(ÓÙ¹'P  
- Crystal Screen1 & 2 (196��, Hampton Research) 

- Wizard 1 & 2 (100��, Emerald Bio Structures) 
- Detergent Screen 1 (Hampton Research) 
 
O234rsaÊGlmEo�ÿ×ãhP  
- Hiload 16/60 Superdex 200pg (GE Healthcare, mL) 
 
Opg���aÊGlm¶,ÓãhP  
- CCP4 (http://www.dl.ac.uk/CCP/CCP4/) 
- HKL2000 (http://www.hkl-xray.com/) 
- XDS (http://www.mpimf-heidelberg.mpg.de/~kabsch/xds/) 
- Dataman (Upssala Software factory) 
 
O����P  
- NuPAGE Bis-Tris 4-12% Gel (Invitrogen) 
- NuPAGE MES Running Buffer (Invitrogen) 
- See Blue Plus2 Prestained Protein Marker (Invitrogen) 
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[ 4\   

67��  
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4.1 SHELXDa��td(�x5�� 

 

OYqP 

! SHELXDkG�" DBD(CCG1)�(ac®¦aÊ:I�td(§ Gsk��lü$

`mtd(§ Gsýþ CIA/ASF1(155)–DBD(CCG1)2345¡-�¨)Hþ&�ýf

`ý��lm+  

 

O¼½��P  

! SHELXCkG�"ê�a�ClmÇ-t¹'³5���Ý©5¨«n CC(anom)8�

��Ý)Ó�o5=V%<ëF/ì(F)>59�nk��lm+��a^ücia1sebrm060, 061, 

063, 064, 065, 0665 6R5MADpg�t¹'kÊGlm+CC(anom) = 50%, <ëF/ì(F)> 

= 1.2!�M05��:k SHELXD5��aÊGI�28alm (50) +B5müSHELXD

kG�"üSHELXC 059�nýþ7clm��:5í]0 100 �5�DkD�ü

DBD(CCG1)5td(§ 5Gsk$`m+ SHELXD 5yÔüÊH67� 5��n

8¼�n5¨«ÂÃ0*� CC (all)5n) 30kÍA�G5kî�87clm+td(§

 Gs5ýþl%^ SOLVEÔ5¶,ÓãhkÊ3"�¨ã½k<`üýø� ¢

�krAþ&�ýf`ý07clm+  

 

O¼½yÔ~��ñÞP  

! SHELXC5yÔüCC(anom) = 50%, <ëF/ì(F)> = 1.2!�5��kïmI��:^ü

20~4.0 Å 5í]0*�28)¦ý3mØ[ 28Ù+CC(anom)8<ëF/ì(F)>k��:aT

l"¶,¹'lmG5k[ 29a�I+SHELXDkG�" 20~4.0 Å��:0 100�5�

DkD3myÔücia1sebrm0635pg�t¹'5��)Hþ&mØ[ 29Ù+SHELXD0

��lmtd(§ Gsk SOLVE0r¢Hl¡-�¨k��lm� ¢��Ì[k[

30a�I(59)+SOLVE5yÔ^ü��:) 4 ÅüFOM = 0.530*3m)üHþ&m� 

¢�a"Ðn¹c&6 !)g'øf5 2Z67k²RÇ�28)0Vøý3mØ[ 30Ù+

B20üRESOLVEkG�"� ¢�5ã½kD3m (60)+lýlø)þüHþ&m� 

¢�^ü�|Ñ:øG50^øý3mØ[ 31Ù+�|Ñ:ø� ¢�)Hþ&øý3m

§�^üîøtd(§ 5�xk��I�28)0VQîø�¨ð)$Mþøý3

m28ü��:)��28ü��Ë5*���pg�kÊGl"��28øf)ñ�þ

&�+¼�ü SHELXD kG�"$`mtd(5�x^ü� xj�a�K��lm

DBD(CCG1)50vew(5òµ§ 5�x8^�ùløý3m+MmüFOM^ 0.538
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_�nkrA�aG«¦þQ�|Ñ:ø� ¢�)Hþ&øý3m28^ü¡-�¨5

î%8�`285åaü FOM 5�bø²µGK)D¦&"�øý3m50^ø�ý

8ñAþ&�+ó�5¡-�¨ýþHþ&m� ¢�^ÔÕ5*�G58^ôAQü�

|Ñ:ø!�M05� ¢�5ãä^¨l�8Ö×%&�+ñ�5yÔýþü

CIA/ASF1(155)–DBD(CCG1)234yz5 MAD pg�kG�"ü234567k��

I�28^Ø¨0*�8ñAþ&�+  

[ 28. CIA/ASF1(155)–Se DBD(CCG1)234yz5���Ý©5¨«n CC(anom)

8���Ý)Ó�o5=V% <ëF/ì (F)>5��:aTI�¶,¹'  
æÇa�I 1/d2^��:(d)5 2ç5ÚÃk*þ¦l"��+  
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[ 29. SHELXD5�5 CC all/weak¶,¹'  
cia1sebrm0635pg�t¹'5� CC (all)5n) 30kÍA�n)Hþ&m+  
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[ 30. SHELXDa�K��lmtd(§ Gsk SOLVE0r
¢Hl"¡-�¨k��lm� ¢��Ì  (1% d>o ) 

[ 31. RESOLVEa�K�¨ã½kD3m� ¢��Ì  (1% d>o ) 
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4.2 autoSHARPkG�m67���� 

 

OYqP 

! 4.1 5yÔüSHELXD, SOLVE G�m67��0^¡-�¨kH�28^0Vøý3

m+ZaüautoSHARPkG�" DBD(CCG1)¦aÊ:I�td(§ Gsk��lü¡

-�¨)Hþ&�ýf`ý��lm+  

 

O¼½��P  

! 4.1 5yÔü cia1sebrm063 5pg�t¹')�G½õøyÔkrAm28ýþü

autoSHARPa�� MAD��a^ücia1serbm0635pg�t¹'kÊGlm+67��

aG�m��pg�^üHKL20000É�klü3��5pg�kíg�l"&6gn(

ÓkD3mG50*� (10, 45) +67��aÊGlm��:5í]^ü 20~4.0 Å0*�+ 

 

O¼½yÔ~��ñÞP 

! autoSHARP5yÔüRANTAN0��lmtd(§ �xGsk SOLOMON0r¢H

l¡-�¨k��lm� ¢��Ì[^[ 32a�I�`øG513m (13) +Hþ&m�

 ¢��Ì^ü�|Ñ:øG50^øý3m+�|Ñ:ø� ¢�)Hþ&øý3m§

�^üîøtd(§ 5�xk��I�28)0VQ�¨ð)$Mþøý3m28ü

��:)��28ü��Ë5*���pg�kÊGl"��28øf)��þ&�+ñ

�5yÔýþüCIA/ASF1(155)–DBD(CCG1)234yz5 MAD pg�kG�"ü23

4567k��I�28^��aØ¨0*�8ñAþ&�+  
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[ 32. autoSHARP��a�KHþ&m� ¢��Ì  (1% d>o ) 
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Opg���aÊGlm¶,ÓãhP  
- CCP4 (http://www.ccp4.ac.uk/main.html) 
- HKL2000 (http://www.hkl-xray.com/) 
- XDS (http://www.mpimf-heidelberg.mpg.de/~kabsch/xds/) 
- SHELX (http://shelx.uni-ac.gwdg.de/SHELX/) 
- SOLVE/RESOLVE (http://solve.lanl.gov/index.html) 
- autoSHARP (http://www.globalphasing.com/sharp/) 
 
O� ¢�è�aÊGlm¶,ÓãhP  
- XtalView (http://www.scripps.edu/pub/dem-web/) 
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[ 5\  

CIA/ASF1(155)–DBD(CCG1)234567��  
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5.1 � xj�kG�m.po56¡ 

 

OYqP 

! 4.1~4.25 MAD�a�K¡-�¨)Hþ&øý3m28ýþü � xj�a���¨

��k��m+ 

 

O¼½��P  

! 2&M0a67��%&"��åæIJ5 Cia1p/Asf1p (PDB ID: 1ROC)8%'IJ5

DBD(CCG1) (PDB ID: 1EQF)k.po8l"ücia1sebrm0725��pg�kG�"ü� 

xj�a���¨5��k��m+� xj�5¶,Óãh^üCCP45 molrep, PHASER

kÊGlm (10, 47)+ 

 

O¼½yÔ~��ñÞP  

! DBD(CCG1) (PDB ID: 1EQF)kG�" molrepa��� xjkD3m)ü�kH�2

8^0Vøý3m+B20ü·-o-,./01(8l"ö÷%&"�� DBD(CCG1)5

67k)(Óo-,./01(abKslüN, C -.5)(Óo-,./01(k.po

8l" molrep a��� xjkD3m+lýlø)þü�kH�28^0Vøý3m+�

)Hþ&øý3m�I^ü-,./01()�V6I�/01(0Õ�� )_�281

8ñAþ&�+B20üCia1p/Asf1p 8 C-.5)(Óo-,./01(Ø[ 33 /01(

IIÙ5 2 Rk4�3¦§m.po8l" PHASER a��� xjkD3myÔü�kH�

28)0Vm+��üCia1p/Asf1p 8 N-.5)(Óo-,./01(Ø[ 33 /01( IÙ

5 2 Rk4�3¦§m.po8l" PHASER a��� xj0^ü�kH�28)0Vø

ý3m+25yÔýþGüN -.5)(Óo-,./01(Ø[ 33 /01( IÙ)�V6

I�/01(0*�28)øA�+Zaü PHASER kG�"� xj�a�KHþ&m§

 Gs8 N -.5)(Óo-,./01(k.po8l"ü molrep a��� xjkD3

myÔüDBD(CCG1)8 CIA/ASF12345¡-.pokH�28aÆBlm+ 
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5.2 67r¢H 

 

! � xj�0Hþ&mGskG�"ü 3.3 Å��:0 REFMAC5üCNSa��r¢H

kD3m(4, 41) +��pg� 3.3~3.0 Å5_��:5��^ Rmerge)=V�28ýþür

¢Ha^G�øý3m+MmüCIA/ASF1(155)–DBD(CCG1)2345��pg�^��

� �Ëk�l"� m 28ýþü UCLA 5 diffraction anisotropy server 

(http://www.doe-mbi.ucla.edu/~sawaya/anisoscale/) kG�" anisotropy scaling lm��p

g�kÊGlm (57) +MQüRefmac5 a�� Rigid body refinement ~�� restrained 

refinement kD3m+Zaü.po21¬&kÆp%§�m`ü¡-.pok CNS 5

simulated annealingøf5r¢HkD3m+2&þ5r¢H5ÿ!0ü2RY5 CIA/ASF1

� 5� ¢��ÌØ2Fo-Fc, 1ìÙ)²Rý3mm`ü%þa CIA/ASF1.pokù|

lm+B5mü.po5-.ýþàZ composite omit mapkªÆlü¡-.po5nî

kD3m+.po5nî^ XtalViewkG�"D3m (35) +±a N-.5-,./01(

5��5Õ�� )=V�úÛ)�þ&üN-.-,./01(^�V6I�/01(

0*�28)¦ý3mØ[ 33Ù+Mmür¢HaG�m��:) 3.0 Å �K��28ý

þ��5Õ�� ^r¢HkD¦Qü��5§ 5Õ�� k 40.0 Åaû�l"r¢Hk

D3m+Rwork=0.237, Rfree=0.293 8ø3m82Ä0r¢Hk�ülm+yz>qr¢H5 M

8`kè 2a�I+Mmü´4675ÔÕËk»¼I�m`ü CCP45 PROCHECKkG�

"ãív*(/ã(¶,¹'kªÆlm (10)Ø[ 34Ù+Cº5y39s~��y3ð)ýêq

ønýþ=Vl¡&"�ø�28k¯lm+  
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[ 33. CIA/ASF(155)–DBD(CCG1)2345Õ�� 5�Ì  
Õ�� )_���kU�0üÕ�� 5����k¶0�I+DBD(CCG1)5/0

1( I0^Õ�� )_�28)¦ý�+  
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                            è 2. yz>qr¢H5M8`  

 

 

 

 

 

 

 

 

                  

Resolution  (Å)  31.65 – 3.30 

Completeness (%)  99.2 (99.8) 

Rwork / Rfree   0.237/0.293 

Number of protein atoms 4,613 

Number of ligands/ions 5 

  rms deviation from idealities 

Bond length (Å)  0.015 

Bond angle (°)  1.524 

[ 34. 3.3 Å��:0��lm CIA/ASF(155)–DBD(CCG1)2345ãív*(/
ã(¶,¹'5yÔ  
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5.3 £467 

 

OyÔ~��ñÞP  

! yz670^üDBD(CCG1)aTl"�ø�� è´0 2 � 5 CIA/ASF1 )y3l

"��28)¦ý3mØ[ 35Ù+[ 35a�I�`aü2R5y3Ç1'a^üy3Ç1

' 1~��y3Ç1' 28þ/kRÇm+y3Ç1' 1^y3Ç1' 1a8y3Ç1'

1b ýþ6Æ%&�+CIA/ASF1 ^üDBD(CCG1)5/01( I 8 II 5��0¨©ªGl

"��+y3Ç1' 1b0^üDBD(CCG1)5 Trp1526üPhe1536üTyr1589) CIA/ASF1(155)

85¨©ªGa«rlü45q¨©ªGkÅÆl"��+ y3Ç1' 1b 5 Trp1526, 

Phe1536^ DBD(CCG1)5¬tvoH%&'( H485y3a¤(ø ZAog¶a�xI

�Ø[ 36AÙ+y3Ç1' 15±ÿqø¾^üPhe1536) CIA/ASF1(155)5 !1&'ã(

/8 !10 &'ã(/a!M&�45%6¹'k"¸Å0¨©ªGl"��280*�

Ø[ 36AÙ+2545%6¹'^ CIA/ASF18%&'( H4 Phe10085¨©ªGaªG

%&���0G*�Ø[ 66A, BÙ+MmüDBD(CCG1)5y3Ç1' 1^¬tvoH%&

'( H485y3aGªG%&���0G*�+y3Ç1' 20^üDBD(CCG1)5/0

1( IIa�xI� Ala1506üPhe1509üIle1510üHis1610)Ca CIA/ASF1(155)85¨©

ªGa«rl"��Ø[ 36BÙ+ 

! CIA/ASF1^%&'( H3–H48 DBD(CCG1)5y3a«rI�� è´)¤2l"�

�~KüCIA/ASF1–DBD(CCG1)2345ÅÆa=VøpqkrA�28)�û%&�+

%&'( H3–H48¬tvoH%&'( H45pq^ü[ 7\0íll#J�+CIA/ASF1

^<H�_�aðÊ%&m�(ac®0B5¨©ªG� G��28ýþüëÆè´k

�Ã5¨©ªGaªG%&"��28)�û%&�+  
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[ 35. CIA/ASF1(155)–DBD(CCG1)2345£467  
DBD(CCG1)Ø$�¶Ùüy3Ç1' 1 5 CIA/ASF1(155)ØUÙüy3Ç1' 2 5

CIA/ASF1(155)Øed(�Ùk cartoon 0�I+yz¦0^ü1 � 5 DBD(CCG1)

a 2� 5 CIA/ASF1(155))�ø�è´0¨©ªGl"��+ DBD(CCG1)5¬tv

oHn�(y3Ç1'^¾°0�lm+y3Ç1' 1 5 CIA/ASF1(155)8¬tvo

Hn�(^ DBD(CCG1)aTl"Å²lm��0¨©ªGl"��+  
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[ 36. CIA/ASF1(155)8 DBD(CCG1)5¨©ªGa«¦�¬u®  
A) y3Ç1' 1b5¨©ªGè´+DBD(CCG1)k$�¶0üy3a«¦�¬u®

¯°k¶5&ÒÑ¹c.po0�I+¬tvoHn�(y3Ç1'Å¨a�xI�

ZA og¶^·�0�I+CIA/ASF1(155)kª(c�0üy3a«¦�¬u®¯°

kU5&ÒÑ¹c.po0�I+B) y3Ç1' 2 5¨©ªGè´+DBD(CCG1)k

$�¶0üy3a«¦�¬u®¯°k¶5&ÒÑ¹c.po0�I+

CIA/ASF1(155)kµ�0üy3a«¦�¬u®¯°ked(��5&ÒÑ¹c.p

o0�I+ 
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5.4 675¤¥3¦§ 

 

OYqP 

! CIA/ASF1(155)) DBD(CCG1)8234kÅÆI�280ü67iH)�þ&�5ýf

`ýÚþýaI�m`aü2&M0a67��%&"��%' CIA/ASF1 (PDB ID: 

1TEY)(37)8 CIA/ASF1–DBD(CCG1)234¦5 CIA/ASF1 5´4675¤¥3¦§kD

3m+ 

 

O¼½��P  

! Uppsala software factory5 Dejavu package¦5 LSQMANkG�"üCIA/ASF1� 5

C"0567¤¥3¦§kD3m+  

 

OyÔ~��ñÞP  

! ¤¥3¦m CIA/ASF15´467k[ 37a�I+¤¥3¦§5yÔü rmsd^B&P

& 1.174 ÅØy3Ç1' 1; 152 C" atomsÙü1.144 ÅØy3Ç1' 2; 101 C" atomsÙ0*3

m+CIA/ASF1 ^ DBD(CCG1)85234ÅÆaÉÊl"%&øX(Ð=0g)a(i

H^²þ&øý3m+  

[ 37. %' CIA/ASF1567¤¥3¦§  
Z4 CIA/ASF1ØUüPDB: 1TEYÙüCIA/ASF1–DBD(CCG1)234¦5 CIA/ASF1Ø·ü 

y3Ç1' 1ÙüCIA/ASF1–DBD(CCG1)234¦5 CIA/ASF1Ø¶üy3Ç1' 2Ùk

�I+ 



 

 70 

 

OYqP 

! CIA/ASF1 ^ DBD(CCG1)85234ÅÆaÉÊlm67iH^�þ&øý3m+Z

aüDBD(CCG1)) CIA/ASF1(155)8234kÅÆI�280ü67iH)�þ&�5ý

f`ýÚþýaI�m`aü2&M0a67��%&"��%' DBD(CCG1) (PDB ID: 

1EQF)(23)8 CIA/ASF1–DBD(CCG1)234¦5 DBD(CCG1)5´4675¤¥3¦§kD

3m+ 

 

O¼½��P  

! Uppsala software factory5 Dejavu package¦5 LSQMANkG�"üDBD(CCG1)� 

5 C"0567¤¥3¦§kD3m+  

 

OyÔ~��ñÞP  

! ¤¥3¦m DBD(CCG1)5´467k[ 38 a�I+¤¥3¦§5yÔü DBD(CCG1)

^ CIA/ASF1(155)85234ÅÆaÉÊlmX(Ð=0g)a(iH)�þ&m+

DBD(CCG1)Z45´4678mvl" 10 °Ål'�"�m67kÅÆI�28)¦ý

3m+ 

[ 38. ZÄ482345 DBD(CCG1)567¤¥3¦§  
%' DBD(CCG1)Ø¶ , PDB ID: 1EQFÙü CIA/ASF1–DBD(CCG1)234¦5
DBD(CCG1)Ø$�¶Ùk cartoon0�I+ 
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OYqP 

! DBD(CCG1)^ CIA/ASF1(155)85234ÅÆaÉÊlm67iH)�þ&m+Zaü

)(Óo-,./01(Þ4567iH)*�5ýf`ýÚþýaI�m`ü%'

DBD(CCG1)5Z4678 CIA/ASF1–DBD(CCG1)234¦5 DBD(CCG1)53/01(

5¤¥3¦§kD3m+ 

 

O¼½��P  

! DBD(CCG1)5/01( Ik 1360-1500¬u®¯°5��ü/01( IIk 1501~1625

¬u®¯°5��8l" PDB ÐS1okªÆlüUppsala software factory 5 Dejavu 

package ¦5 LSQMAN kG�"üDBD(CCG1)53/01(5 C" 067¤¥3¦§k

D3m+ 

 

OyÔ~��ñÞP  

! ¤¥3¦m DBD(CCG1)53/01(5´467k[ 39a�I+¤¥3¦§5yÔü

rmsd^B&P& 0.63 ÅØ/01( II, 101 C" atomsÙü0.63 ÅØ/01( I, 101 C" atomsÙ

0*Kü/01(ãÝa^%&øX(Ð=0g)a(iH^�þ&øý3m+  

 

[ 39. %' DBD(CCG1)53/01(567¤¥3¦§  
A) DBD(CCG1)ZÄ4Ø¶Ù8 CIA/ASF1–DBD(CCG1)234Ø$�¶Ù5/01(

II 5 - , . / 0 1 ( 5 ¤ ¥ 3 ¦ § + B) DBD(CCG1) Z Ä4Ø¶Ù8

CIA/ASF1–DBD(CCG1)234Ø$�¶Ù5/01( I 5-,./01(5¤¥3¦

§+ 

 

A B 
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OYqP 

! -,./01(�(ac®^ü2&M0a 40NOÅl5´467) X°yz67�

�6 NMRa�K��%&"�� (15, 23, 33, 38, 39, 42, 46, 54, 58, 62, 65)+B20ü2&M0a67�

�%&"��B5å5-,./0 1(8 CIA/ASF1(155)–DBD(CCG1)234¦5

DBD(CCG1)53/01(5´4675¤¥3¦§kD`280ü67iH)�þ&�

ýf`ý��lm+  

 

O¼½��P  

! DBD(CCG1)5/01( Ik 1360~1500¬u®¯°5��ü/01( IIk 1501~1625

¬u®¯°5��8l" PDBÐS1okªÆlm+B5mü Uppsala software factory

5 Dejavu package¦5 LSQMANkG�"üDBD(CCG1)53/01(8B5å5-,.

/01(5 C"0567¤¥3¦§kD3m+ 

 

O¼½yÔ~��ñÞP  

! ¤¥3¦m DBD(CCG1)53/01(5´467ü rmsd k[ 40A, B a�I+67¤

¥3¦§5yÔüDBD(CCG1)53/01(8B5å5-,./01(85 rmsd ^ü

1.4~2.0 5nk�I28)¦ý3m+[ 40A 5´467a�%&��`aü-,./0

1(5 3 Z67^=VliHl"�ø�28)¦ý�+ rmsd 5n)=Vønk�I�

I^ü��5-,./01(a�3"(0n¹c&³kRø¸og¶)=Vl67)�

ø3"��280*�+25og¶��^��5-,./01(a�3"�%))�0

*Kü25og¶5å�a�K¬tvoH%&'(Ð5±�Ë5��øfa«rl"�

�G58ñAþ&�+  
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[ 40. CIA/ASF1(155)–DBD(CCG1)234¦5 DBD(CCG1)53/01(8B5
å5-,./01(567¤¥3¦§  
CIA/ASF1(155)–DBD(CCG1)2345 PDB ID^ 3F9J+A)¤¥3¦§m´467+B) 

DBD(CCG1)53/01(8B5å5-,./01(5¤¥3¦§myÔHþ&m

rmsd5n+67a°*�"¬u®ÎÏ5¬ã10('kD�ü�Ì%&m¬u

®¨ìË+ 
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5.5 ¨©ªGa«¦�¬u®¯°5±� 

 

OYqP 

! CIA/ASF1(155)8 DBD(CCG1)5¨©ªGa«¦�¬u®¯°k±�I�+ 

 

O¼½��P  

! ¨©ªGI�¬u®¯°5y39s^üCCP45 ContactkG�"��kD3m (10) +

øÿ5¨©ªGa»º)«rlüB5y39s) 4 Åñã5¬u®¯°kè 3a�l

m+ 

 

OyÔ~��ñÞP 

! y3Ç1' 1a 0^ü DBD(CCG1)5 Lys1419ü Ile1420üThr1422üAsn1460 )

CIA/ASF1(155)85y3a«rl"��+y3Ç1' 1b 0^üDBD(CCG1)5 Trp1526ü

Phe1536üTyr1589) CIA/ASF1(155)85y3a«rlü45qø¨©ªGkÅÆl"�

�+y3Ç1' 20^üDBD(CCG1)5/01( IIa�xI� Ala1506üPhe1509üIle1510ü

His1610 ) CIA/ASF1(155)85y3a«rl"~Kü45qø¨©ªGkl"��8ñ

Aþ&�+CIA/ASF1(155) Tyr112, V92^ DBD(CCG1)85¨©ªGa±a¤(0üy3

Ç1' 1~�� 2ªG%&"��Øè 3A, BÙ+[ 6\0#J�¨©ªG��aÊGlm

¾i�4�(ac®^è 3ýþ+,lªÆlm+  
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A) y3Ç1' 1 (818 Å2) 

DBD(CCG1) CIA/ASF1(155) 
Residue Domain  
Lys1419 I Tyr112, Leu140 
Ile1420 I Val92, Asn114 
Thr1422 I Ser142 
Thr1458 I Arg123 
Tyr1459 I Arg123 
Asn1460 I Arg123 
Gly1461 I Arg123 
Lys1463 I Thr120, Glu121, Glu124 
Trp1526 II Asn8, Val10, Gly110 
Asn1533 II Pro144 
Lys1535 II Val146, Arg148 
Phe1536 II Asn7, Asn8, Val9, Pro144, Arg148 
Pro1538 II Arg148 
Gln1588 II Arg69 
Tyr1589 II Arg69 

 

B) y3Ç1' 2 (719 Å2) 

DBD(CCG1) CIA/ASF1(155) 
Residue Domain  
Glu1443 I Glu124 
Arg1446 I Glu124, Asn125 
Glu1450 I Asn125 
Asp1502 II Leu140, Ala141 
Asp1503 II Ala141, Ser142 
Ala1506 II Tyr112, Leu140, Ser142 
Phe1509 II Val92, Val94, Tyr112 
Ile1510 II Tyr112 

Asn1513 II Ala48 
Gln1517 II Ala48, Glu49 
Tyr1607 II Arg145 
His1610 II Tyr112, Pro144, Arg145 
Gln1613 II Asn143 
Leu1614 II Ser142 

è 3. CIA/ASF18 DBD(CCG1)5¨©ªGa«¦�¬u®¯°  
A) y3Ç1' 10 CIA/ASF1(155)8 DBD(CCG1)5¨©ªGa«¦KüB5y39s

) 4 Åñã5¬u®¯°+B) y3Ç1' 20 CIA/ASF1(155)8 DBD(CCG1)5¨©

ªGa«¦KüB5y39s) 4 Åñã5¬u®¯°+  
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5.6 ²³´µ 

 

OYqP 

! CIA/ASF1(155)8 DBD(CCG1)5²³´µk$`�+ 

 

O¼½��P  

! Ç-Èw¹'³5²³´µ^ü CCP45 SurfacekG�"��lm (10) +Ç-Èw¹'

ZN5 Solvent Accessible Surface Area8�Ä4¦05 Solvent Accessible Surface Areak

��lmmü25ZN5n5»8�Ä45n5©k8K 20C3mG5kÇ-Èw¹'

³5²³´µ8lm+ 

 

OyÔ~��ñÞP  

! DBD(CCG1)8 CIA/ASF1(155)5²³´µ^ü818 Å2Øy3Ç1' 1Ùü719 Å2Øy3Ç

1' 2Ù0*Küøÿ5¨©ªG^��a-�28)�û%&�Ø[ 41Ù+y3Ç1'

1a5²³´µ^ü381.7 Å20£45 47 % k.`üy3Ç1' 1b5²³´µ^ 436.1 Å2 

0£45 53 %k.`"��+RMKüy3Ç1' 10^üy3Ç1' 1b5¨©ªGè

´)Ca CIA/ASF1(155)8DBD(CCG1)5¨©ªGa«¦3"��28)¦ý�+��ü

y3Ç1' 20^üCIA/ASF1(155)8 DBD(CCG1)5/01( II5²³´µ) 561.5 Å2 0

£45 78 %k.`"~KüCIA/ASF1(155)8 DBD(CCG1)5/01( II5¨©ªGè´

5Ca«¦3"��28)¦ý�+  

! yz¦05Ç-Èw¹'5²³´µ) 600 Å2ñ�0*&¿üB5¨©ªG)/00

*��^ 5%ñ�0*�8�`ÒÓ)%&"�� (24) +²³´µ)�%�.30GüË

5yz¯6¨ì�(ac®0ì_��5²³´kGRyz67)�þ&�286ü{|

¦0¨©ªGI�28)Úþýa%&"�&¿üB5¨©ªG^yz5 artifact 0^ø

lüA÷>q�15*�¨©ªG87cI�28)0V�+ CIA/ASF1(155)8

DBD(CCG1)5²³´µ^ 600 Å2ñ�0*Kü{|¦0±�qa¨©ªGI�28ýþü

CIA/ASF1(155)–DBD(CCG1)2345yz^/0aÆ�lmÑ:Ë^��8ñAþ&�+

CIA/ASF1(155)) DBD(CCG1)8¨©ªGI�� è´^ü1) %&'( H3–H42348

5y3aGªG%&"��28ü2) y3Ç1' 15 DBD(CCG1)5� è´^¬tvo

H%&'(85¨©ªGaªG%&�28)Úþýa%&"~Küy3Ç1' 1a~Ç

� CIA/ASF1(155)8 DBD(CCG1)5¨©ªG^A÷>q�1)*�87c0V�+lý

lø)þüy3Ç1' 2a~Ç� DBD(CCG1)5� è´^ü1) å5� 85¨©ªG
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aªG%&�ÒÓæ)ø�28ü2) TFIID5234¦0^å5Ç-Èw¹'a�K� 

è´)2¦&"��Ñ:Ë)*�28ü3) CCG15·-o-,./01(kbKÌl"

DBD(CCG1)k}sl"��28øfýþñA"Güy3Ç1' 2 05 CIA/ASF1(155)

8 DBD(CCG1)5¨©ªG^üyzÆ�a�� artifact0*�Ñ:Ë)¯3"��+B2

0üGST ¶o·¸(¬¹t1ü ITCü��ÍÎÏøf5��ø3�kG�"

CIA/ASF1(155)8 DBD(CCG1)5¨©ªGkD3myÔü{|¦a~�"y3Ç 1' 1

~�� 2kG�" CIA/ASF1(155)8 DBD(CCG1))¨©ªGl"��28)¯%&m+

2528ýþüáâãa~�"G CIA/ASF1(155)8 DBD(CCG1)^�ø� 2 R5� è

´kG�"9:qø¨©ªGkl"��50^ø�ý8ñAþ&�+ CIA/ASF1(155)8

DBD(CCG1)5¨©ªG��5íáaR�"^[ 6\0#J�+  

 

[ 41. CIA/ASF1(155)8 DBD(CCG1)³5²³´µ  
45ã5Ãn^3y3Ç1'£45²³´µ5`13Ç-Ç1').`�C3k�

l"��+ 
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O.po6¡aÊGlm¶,ÓãhP  
- Molrep (http://www.ysbl.york.ac.uk/~alexei/molrep.html) 
- PHASER (http://www-structmed.cimr.cam.ac.uk/phaser/) 
 
O67r¢HaÊGlm¶,ÓãhP  
- REFMAC (http://www.ysbl.york.ac.uk/~garib/refmac/latest_refmac.html) 
- CNS (http://cns-online.org/v1.21/) 
- Anitropic scaling (http://www.doe-mbi.ucla.edu/~sawaya/anisoscale/) 
 
Opg���aÊGl m¶,ÓãhP  
- LSQMAN (http://xray.bmc.uu.se/usf/lsqman_man.html) 
- Surface (CCP4) 
- Contact (CCP4) 
- Procheck (CCP4) 
 
O´467 è�aÊGlm¶,ÓãhP  
- Pymol (http://pymol.sourceforge.net/) 
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[ 6\   

¨©ªG��  
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6.1 GST-CIA/ASF1 (204, 155)kG�m GST¶o·¸(¬¹t1 

 

! yz67��aG�m CIA/ASF1(155)) DBD(CCG1)aTl" CIA/ASF1(204)8ìÔ

5y3�Ë)Hþ&�ýf`ýÚþýaI�m`ü CIA/ASF15£�8 C-.'(4k

G�" GST¶o·¸(¬¹t1kD`+ 

 

O¼½��P  

! 50% &ãng glutathione sepharose 4B (GE Healthcare) 40 µl Tl" 100 pmol 

GST-hCIA/ASF1(204, 155)kû�lüGST pull-down assay buffer (25 mM MES pH 5.6, 500 

mM NaCl, 0.1% NP-40, 1 mM PMSF, 50 mM 2-mercaptoethanol)ã0 500 pmol 5

His-DBD(CCG1) (20 µl)k 4°C0 1.5,³y3%§�+GST pull-down assay buffer (250 µl)

0 3 �^_lmmü SDS-PAGE kD�ü GST-CIA/ASF1(155)a±�qay3lm

His-DBD(CCG1)k6 His �Ó640�ÌI�+�Z64a^ü6%&�Ó648l"

anti-His antibody (GE: 27-4710-01)ü¹Z64a^üanti-mouse IgG (GE: NA9310)ü�Ìa

^ ECL western blotting Detection Reagents (GE Healthcare: RPN2106)kG�m+¬7ÒÑ

-X(',go8l" GSTkG��+ 

 

OyÔ8ñÞP 

! GST-hCIA/ASF1 £�üC -.'(48Ga DBD(CCG1)85±�qøy3)�Ì%

&üB5y3Äa=VøiH^²þ&øý3mØ[ 42 dg( 1-3Ù+ 

 

 

 

 

 

 

 

 

 

 

 [ 42. CIA/ASF1£�8 C-.'(45 DBD(CCG1)Ð5y3�Ë5mv  
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6.2 y3º»¼½ 

 

OYqP 

! ¾i�4kG�m¨©ªG��kD`m`a^üuAê8¾i�485³0y35©

)^3VK8é&��`øy3��k´�I�'()*�+B5m`a^üd�(�a

û�lm CIA/ASF1(155)aTl"{|I� DBD(CCG1)5��øÄk�`�'()*�+

B20üCIA/ASF1(155)ay3I� DBD(CCG1)5º»d>okÚþýaI�m`üd�

(�aû�lm CIA/ASF1(155)a DBD(CCG1)5{|ÄkëìqaÅ|%§�y3º»

¼½kD`+ 

 

O¼½��P  

! 50% &ãng glutathione sepharose 4B (GE Healthcare) 40 µl Tl" 100 pmol 

GST-CIA/ASF1(155)kû�lüGST pull-down assay buffer (25 mM MES pH 5.6, 500 mM 

NaCl, 0.1% NP-40, 1 mM PMSF, 50 mM 2-mercaptoethanol)ã0 0, 50, 100, 250, 500, 750, 

1000, 1250, 1500, 2000 pmol 5 His-DBD(CCG1) (20 µl)k 4°C0 1.5,³y3%§�+GST 

pull-down assay buffer (250 µl)0 3�^_lmmüSDS-PAGEkD�üGST-CIA/ASF1(155)

a±�qay3lm His-DBD(CCG1)k6 His �Ó640�ÌI�+¬7ÒÑ-X('

,go8l" GSTkG��+�Z64a^ü6 His�Ó648l" anti-His antibody (GE: 

27-4710-01)ü¹Z64a^üanti-mouse IgG (GE: NA9310)ü�Ìa^ ECL western blotting 

Detection Reagents (GE: RPN2106)kG�m+[ 43A5yÔýþ His-DBD(CCG1)5�Ì)

Ó�ok ImageJ(1)0��lüHis-DBD(CCG1)5{|ÄaTI�)Ó�o��k¶,¹'

lm+ 
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OyÔ8ñÞP 

! DBD(CCG1)^d�(akóI�28ølü CIA/ASF1(155)a±�qay3l"��  

Ø[ 43AÙ+100 pmol CIA/ASF1(155) ay3I� DBD(CCG1)5Ä^üinput (1.5 pmol) 8

Ã8ì_)Ó�o��k�l "��28ýþü 1.5 pmol !�0*�8Õ�%&�+

CIA/ASF1(155)5 DBD(CCG1)aTI�y3^��a-�28)¦ý�+Mmü¾i�4

kG�m¨©ªG��kD`m`5 His-DBD(CCG1)5��ø{|Ä^ü 100 pmol 

CIA/ASF1(155)aTl" 500 pmol !�0*�8ñAþ&�Ø[ 43AÙ+ 

 

[ 43. A) y3º»¼½5yÔ  B) His-DBD(CCG1)5{|ÄaTI�)Ó�o

��k¶,¹' His-DBD(CCG1)5)Ó�ok ImageJ
(1)kG�"ÃnHlmÓã

Ð+ 

B 

A 
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6.3 DBD(CCG1)5¾i�4kG�m GST¶o·¸(¬¹t1 

 

OYqP 

! yz67¦0^ CIA/ASF1(155)) DBD(CCG1)aTl"¨©ªGI�� è´) 2 Æ

KñAþ&�+B20ü{|¦0^f1þ5� è´kG�"234kÅÆl"��ý

ÚþýaI�m`üDBD(CCG1)5¾i�4kG�m GST¶o·¸(¬¹t1kD`+ 

 

O¼½��P  

 

1. His-DBD(CCG1)¾i�45rs 

! è 3a�lm¬u®¯°5¦ýþü CIA/ASF185¨©ªGa»º)Ê¦&"��

¬u®¯°k+,lü¬ãw(¯°axjlm DBD(CCG1)¾i�4k 9NOªÆl

m+PCR i�t��a�K DBD(CCG1)ûé¶ã&/  (6HisT-pET11d DBD(CCG1): 

1342-1629)ai�kt�lm+i�t�aÊGlm¶ã1íg^è 4a�I+R#ýþ

rsM0^ü2.65��0D3m+rslmmüDBD(CCG1)uAê8i�45 CD&+

c'ok��lü67)h&"�ø�28k¯lm+  

 

2. DBD(CCG1)¾i�4kG�m GST¶o·¸(¬¹t1 

! 50% &ãng glutathione sepharose 4B (GE Healthcare) 40 µl Tl" 100 pmol 

GST-hCIA/ASF1(155)kû�lüGST pull-down assay buffer (25 mM MES pH 5.6, 500 mM 

NaCl, 0.1 % NP-40, 1 mM PMSF, 50 mM 2-mercaptoethanol)ã0 500 pmol 5

His-DBD(CCG1) uAê/¾i�4 (20 µl)k 4 °C0 1.5,³y3%§�+GST pull-down 

assay buffer (250 µl)0 3�^_lmmüSDS-PAGEkD�üGST-hCIA/ASF1(155)a±�

qay3lm His-DBD(CCG1)k6 His �Ó640�ÌI�+¬7ÒÑ-X(',go

8l" GSTkG��+ 
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è 4. DBD(CCG1)i�4ªÆaÊGlm¶ã1íg  

DBD(CCG1)i�4  ¶ã1ígÎÏ!

Lys1419Ala Forward GCAATCATCACTCGGCCAATGG 

 Reverse GTAGTAGTCCTTTACAACCTTTGC 

Ile1420Ala Forward AAAGCCATCACTCGGCCAATGG 

 Reverse GTAGTAGTCCTTTACAACCTTTGC 

Phe1509Ala Forward GCCATTCTGGACAACATTGTCACC 

 Reverse AGAAAACGCCACTTGGTCATC 

Trp1526Ala Forward GCGCCATTTCATCACCCAG 

 Reverse AGAATCTGGAACTGCCATCATTTTC 

Lys1535Ala Forward GCATTTGTTCCAGATTATTACAAAGTGATT 

 Reverse AAAGCTGTTCCAGATTATTACAAAGTGATT 

Phe1536Ala Forward CTTATTAACTGGGTGATGAAATG 

 Reverse CTTATTAACTGGGTGATGAAATG 

Tyr1589Ala Forward GCTACTAAGACTGCCCAGGAG 

 Reverse CTGACTCTCAGGTCCATTATAC 

Tyr1607Ala Forward GCTGATGAACATTTGACTCAACTTGAG 

 Reverse CTCAGTCAATGTCTGGTAACAG 

His1610Ala Forward TATGATGAAGCTTTGACTCAACTTGAG 

 Reverse CTCAGTCAATGTCTGGTAACAG 
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OyÔ8ñÞP 

 

1. His-DBD(CCG1)¾i�45rs 

! rslm His-DBD(CCG1) uAê8i�45 SDS-PAGE k[ 44A a�lm+_¦�

0w�ø�(ac®Ä)��0Vm+ His-DBD(CCG1) uAê8i�45 CD &+c'

o��kD3myÔü220 nm WÅa&+c'o)Ý�%&m28ýþü��5¹Z6

7kÅÆl"��8Õ�%&�+ His-DBD(CCG1) ¾i�4^uAê8mvl"ü CD

&+c'o5iH^øli�t�a��67iH^A_"�ø�8ñAþ&�Ø[

44BÙ+ 

 

 

 

 

 

 

A B 

[ 44. A) His-DBD(CCG1) uAê /i�45 SDS-PAGE B) His-DBD(CCG1) uA
ê /i�45 CD&+c'o��5yÔ  
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2. DBD(CCG1)¾i�4kG�m GST¶o·¸(¬¹t1 

! GST¶o·¸(¬¹t15yÔüy3Ç1' 1 (Trp1526Ala, Phe1536Ala, Tyr1589Ala)

8y3Ç1' 2 (Phe1509Ala, Tyr1607Ala, His1610Ala)5¾i�4 DBD(CCG1)8

CIA/ASF1(155)85¨©ªG)ÆplmØ[ 45A, BÙ+DBD(CCG1)i�4kG�m GST

¶o·¸(¬¹t15yÔü�Q&5� 8¨©ªGI�è´5i�a~�"G¨©ª

G)Æplm28ýþü2R5�ø�� è´kG�"234kÅÆl"��8ñAþ

&�Ø[ 45B dg( 9-11, 13-16Ù+DBD(CCG1)¾i�4kG�m GST¶o·¸(¬¹

t15yÔ^üyz678�l�ùI�28)¦ý3m+  

A B 

[ 45. DBD(CCG1)¾i�4kG�m GST¶o·¸(¬¹t15yÔ  
A) i�kt�lmÝ�+CIA/ASF185¨©ªGa«rI�¬u®¯°k9�ü«

rlø�¬u®¯°k·�0�I+B) 3¾i�45)Ó�o��k ImageJ
(1)kG�

"ÃnHlmÓãÐ+WT k 100 8l"�1lm+3 �5¼½yÔkÊ3"s:;©

k��lm+ 
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6.4 GST-hCIA/ASF1(155)5¾i�4kG�m GST¶o·¸(¬¹t1 

 

OYqP 

! yz67¦0^ CIA/ASF1(155)) DBD(CCG1)aTl"¨©ªGI�� è´) 2 Æ

KñAþ&�+B20ü{|¦0f1þ5� è´kG�"234kÅÆl"��ýÚ

þýaI�m`üCIA/ASF1(155)5¾i�4kG�m GST¶o·¸(¬¹t1kD`+ 

 

O¼½��P  

 

1. GST-hCIA/ASF1(155)¾i�45rs 

! è 3 a�lm¬u®¯°5¦ýþü DBD(CCG1)85¨©ªGa»º)Ê¦&"�

�¬u®¯°k+,lü¬ãw(¯°axjlm CIA/ASF1(155)¾i�4k 19 NO

ªÆlm+PCR i�t��a�K GST-hCIA/ASF1(155)5ûé¶ã&/  (pGEX4T-1 

GST-hCIA/ASF1(155)) ai�kt�lm+i�t�aÊGlm¶ã1íg^è 5a�I+

R#ýþrsM0^ü2.35��0D3m+  

 

 

è 5. CIA/ASF1(155)i�4ªÆaÊGlm¶ã1íg  

CIA/ASF1i�4  ¶ã1ígÎÏ!

Val9Ala Forward GTGAACAATGCAGTGGTGCTGGATAACCC 

 Reverse CTGAACCTTTGCCATATGGAATTCCGGGG 

Val10Ala Forward GCGGTGCTGGATAACCCTTC 

 Reverse TACATTGTTCACCTGAACCTTTGC 

Glu49Ala Forward GCAAGTGAAGAATACGATCAAGTTTTAG 

 Reverse TGCAGAGCCCACATAGATAATTTTC 

Arg69Ala Forward GCGCACATGTTTGTATTTCAGGC 

 Reverse TCCTGCGGGAACAGGAC 

Val92Ala Forward GCAACTGTTGTGCTAATTACTTG 

 Reverse GCCTACTGCATCTGCATC 

Val94Ala Forward GGCGTAACTGCGGTGCTAATTACTTGTAC 

 Reverse TACTGCATCTGCATCTGGAATGAGTCCTG 
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Tyr112Ala Forward GTTGGCTATGCTGTAAATAATGAATATACTGAG 

 Reverse TCTAATAAATTCTTGTCCTCGATAGGTACAAG 

Asn114Ala Forward CTATTATGTAAATGCTGAATATACTGAGACAG 

 Reverse CCAACTCTAATAAATTCTTGTCCTCGATAG 

Thr120Ala Forward GCAGAATTAAGGGAAAATCCACC 

 Reverse CTCAGTATATTCATTATTTACATAATAGCCAAC 

Arg123Ala Forward GCGGAAAATCCACCAGTAAAAC 

 Reverse TAATTCTGTCTCAGTATATTCATTATTTAC 

Glu124Ala Forward AGGGCAAATCCACCAGTAAAAC 

 Reverse TAATTCTGTCTCAGTATATTCATTATTTAC 

Asn125Ala Forward ACAGAATTAAGGGAAGCTCCACC 

 Reverse CTCAGTATATTCATTATTTACATAATAGCCAAC 

Leu140Ala Forward GCGGCATCTAATCCCAGGGTC 

 Reverse AATATTCCTTTGAAGCTTAGAAAAGTCTG 

Ser142Ala Forward TTGGCAGCTAATCCCAGGGTC 

 Reverse AATATTCCTTTGAAGCTTAGAAAAGTCTG 

Asn143Ala Forward GCTCCCAGGGTCACAAGATTC 

 Reverse AGATGCCAAAATATTCCTTTGAAGC 

Pro144Ala Forward GAATATTTTGGCATCTAATGCCAGGGTCAC 

 Reverse CTTTGAAGCTTAGAAAAGTCTGGTTTTACTG 

Arg145Ala Forward GCATCTAATCCCGCGGTCACAAGATTC 

 Reverse CAAAATATTCCTTTGAAGCTTAGAAAAGTCTG 

Val146Ala Forward GCATCTAATCCCAGGGCCACAAGATTC 

 Reverse CAAAATATTCCTTTGAAGCTTAGAAAAGTCTG 

Val148Ala Forward CAGGGTCACAGCATTCCACATTAATTG 

 Reverse GGATTAGATGCCAAAATATTCCTTTGAAG 
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2. GST-hCIA/ASF1(155) ¾i�4kG�m GST¶o·¸(¬¹t1 

! 50%&ãng glutathione sepharose 4B (GE Healthcare) 40 µl Tl" 100 pmol 

GST-hCIA/ASF1(155) uAê/¾i�4kû�lüGST pull-down assay buffer (25 mM MES 

pH 5.6, 500 mM NaCl, 0.1% NP-40, 1 mM PMSF, 50 mM 2-mercaptoethanol)ã0 500 pmol 

5 His-DBD(CCG1) (20 µl)k 4 °C0 1.5,³y3%§�+GST pull-down assay buffer (250 

µl)0 3 �^_lmmü SDS-PAGE kD�üGST-hCIA/ASF1(155)a±�qay3lm

His-DBD(CCG1)k6 His �Ó640�ÌI�+¬7ÒÑ-X(',go8l" GST k

G��+ 

 

OyÔ~��ñÞP  

 

1. GST-hCIA/ASF1(155) uAê8¾i�45rs  

! rslm GST-hCIA/ASF1(155) uAê8¾i�45 SDS-PAGEk[ 46a�I+_¦

�0w�ø�(ac®Ä)��0Vm+  

[ 46. GST-hCIA/ASF1(155) uAê /¾i�45 SDS-PAGE 
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2. GST¶o·¸(¬¹t1 

! GST¶o·¸(¬¹t15yÔüy3Ç1' 1 (Val10Ala, Val92Ala, Tyr112Ala)8y3

Ç1' 2 (Val92Ala, Val94Ala, Tyr112Ala)5¾i�4 GST-CIA/ASF1(155)8 DBD(CCG1)

5¨©ªG)Æplm+CIA/ASF1(155)i�4kG�mGST¶o·¸(¬¹t15yÔü

�Q&5� 8¨©ªGI�è´5i�a~�"G¨©ªG)Æplm28ýþü 2R

5�ø�� è´kG�"234kÅÆl"��8ñAþ&�Ø[ 47A, B dg( 9-11, 

13-16Ù+ 

! i�4kG�m GST ¶o·¸(¬¹t15¼½yÔüCIA/ASF1(155)) DBD(CCG1)

aTl" 2R5¨©ªGI�è´k;3"��28)�û%&�+25yÔ^üyz6

78�l�ùI�yÔ0*�+lýlø)þüÇ1' 10y3I� CIA/ASF1(155)a�

3"üÇ1' 2ay3I� CIA/ASF1(155)5y3)�M�Ø*��^-M�Ùýf`ýü

8�3m<Ïk25 GST ¶o·¸(¬¹t10ÚþýaI�28^0V ø�+

CIA/ASF1(155)ì"5ê}ËkÚþýaI�m`a^üB5å5�Äqø¨©ªG��

)'(8ø�1Ä`+  

 

 

 

 

 

 

 

[ 47. GST-CIA/ASF1(155)¾i�4kG�m GST ¶o·¸(¬¹t15yÔ  
A) i�kt�lmÝ�+DBD(CCG1)85¨©ªGa«rlm¬u®¯°k)

¬(�0�I+B) 3¾i�45)Ó�o��k ImageJ
(1)kG�"ÃnHlmÓã

Ð+WTk 1008l"�1lm+3�5¼½yÔkÊ3"s:;©k��lm+  

A B 
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6.5.1 ¿ÀÁ��a��¿ÀÂÃ~��� Ä5�� 

 

OYqP 

! 6.3~�� 6.45yÔýþü{|¦0 CIA/ASF1(155)) DBD(CCG1)aTl" 2R5y

3è´k;R28kÚþýaø3m+Zaü{|¦a~Ç�îø� ÄüH>Ä#m

kÚþýaI�m`aü¿ÀÁ��kG�m��ÍÎÏkD`+��ÍÎÏa^ü>¹

cí(Xgo�g s5 XL-AkG�"��kD3m+��aÊGI�to6,g�g

ÔaR�"GIJ">¹cí(Xgo�g s5sLkÊGlm+  

 

O¼½��P  

 

1. to54�´" 

! ¿ÀÁ��0^ü2 R5ék;R·-otc�gt(�gªg&8¾¿&�ÝL8ü

¸Ñ(/¸¬t(-nüIG5to¢¸�(Ó øfkÊGlm +±xíw=¬o

Øhttp://www.beckmancoulter.co.jp/product/product01/centerpiece.htmlÙaé3"îa4�

´"�+t(�gªg&8¸Ñ(/¸¬t(-n^>3mK8RýøÇ&¿ø þø�+

³a�Xn)^%M�8üÎÏ5�¦aÇ(¶o)?&"lM�üÇ(¶o��G0V

ølø�+©¬·&�gøfkG�"�Xnk@VA¿lRRüÇ(¶otok4�´

"�+ 

 

2. Ç(¶o5}B  

! 2.1, 2.4 5 ��0 CIA/ASF1(155) 8 DBD(CCG1) k r s l m +

CIA/ASF1(155)–DBD(CCG1)234{|^.om 1:18ø��`a}slüØ²��aÊ

Glm+CIA/ASF1(155), DBD(CCG1), CIA/ASF1(155)–DBD(CCG1)234k2¹ÐSg  

(20 mM HEPES (pH 7.5), 300 mM KCl, 5 % glycerol, 1 mM DTT) aTl" 4°C0f�kD

3m+f�mü255 nm 5��kG�"3Ç(¶o5È�k}slm+ CIA/ASF1(155)ü

DBD(CCG1)5�(ac®È�)F 140 µM (A255 = 1.0)ø��`a}slm+

CIA/ASF1(155)–DBD(CCG1) 2345�(ac®È�)üF 20, 130 µM (A255 = 0.5, 3.0)

ø��`a}slm+  
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3. Ç(¶otoü,g�gül>¯5´x 

! CIA/ASF1(155), DBD(CCG1), CIA/ASF1(155)–DBD(CCG1) (20 µM)234{|^ü12 

mm·-otc�gtoküCIA/ASF1–DBD(CCG1)234(130 µM)^ 3 mm·-otc

�gtokÊGlm+toa~�I��(ac®{|^B&P& 400 µlØ12 mmtoÙü

100 µlØ3 mmtoÙ0*�+B5müÇ(¶oto5¤%k��lü×¸(�g2ã

(&5¤%k3¦§",g�ga�&�+Ç(¶otok�&m,g�g8l>¯k±

xv*(2gãa´xI�+Ð�kC_"��Õ�k 7 °C a´�lmmüv*(2g

ãkõÎ%(¶±x0ÆýI�+ 

 

4. Ò&'pg�5�� 

! aã0g�g^ü,g�g5�1¶Ø8 holeÙü�<ÃØ3000 rpmÙüÕ�Ø7 °CÙü

¼½��Øabsorbance, velocityÙü��í]Ø6.0~7.3 cmÙü����Ø255 nmÙ8´�

lm+�q5´���0ü)(Óo&Ù*(kD`+Ç(¶o5?&)ø�ýü>g&

ã1(üÌ�DE´ü0w&×&ü¶ã'g��)Ý�%&"��28k¯I�+�

F,g�g5�<kG`üõÎ%(¶±xa��v*(2gãÆý^:;I�+v*(

2gü,g�gã5Õ�)Ë£a\]aHI��`aüv*(2gãÕ�)´�Õ�a

Hl"ýþ%þa 1,³ÃfI3mmaYJ5pg���k'K I�+Õ�)\]aH

I�M0a 3,³!�^'(0*�+  

 

5. Y�� 

! �<ÃØ42000 rpmÙü,g�g5�1¶Ø8 holeÙü�<ÃØ3000 rpmÙüÕ�Ø7 °CÙü

¼½��Øabsorbance, velocityÙü��í]Ø6.0~7.3 cmÙü����Ø255 nmÙü&Ù

*(³«Ø10�Ùü��ÈÃØ99ÈÙ8´�lü��k'Klm+��'Kýþ 17,

³mü��pg�k��lü SEDFITkG�"pg���kD3m (51)+ 

 

6. pg��� 

! pg���a'(øaã0g�g0*�ü�(ac®5;m`üLM|5¢�ÜN�

5Ãn^fÐ'¸«¬ SEDNTERP kG�"��lm (32)+CIA/ASF1(155), DBD(CCG1), 

CIA/ASF1(155)–DBD(CCG1) 234Ø1:1 8O�l"�ÌÙ5 7 °C a~Ç�;m`^ü

B&P& 0.7260, 0.7316, 0.72970*3m+LM|5 7°Ca~Ç�¢�ÜN�5n^üB

&P& 1.02987, 0.0167560*3m+2&þ5aã0g�gkG�"ü SEDFITa�K¿

ÀÂÃ5 c(s)�Ìk$`m (51)+CIA/ASF1(155), DBD(CCG1), CIA/ASF1(155)–DBD(CCG1)

2345 c(s)�ÌkM8`mG5k[ 48a�I+
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OyÔ8ñÞP 

! ¿ÀÁ��5yÔüCIA/ASF1(155), DBD(CCG1), CIA/ASF1(155)–DBD(CCG1)234

5¤Ä\P5¿ÀÂÃk��lmØ[ 48A, BÙ+CIA/ASF1(155)–DBD(CCG1)234{|

^üCIA/ASF1(155)~�� DBD(CCG1)5 c(s)�Ì8mvl"üc(s)�Ì)_�¿ÀÂÃ

»aÌDl"��28ýþü{|¦0 CIA/ASF1(155)8 DBD(CCG1)234)ÅÆ%&

"��8ñAþ&�Ø[ 48A, BÙ+lýlø)þüCIA/ASF1(155)–DBD(CCG1)2345

c(s)�Ì^QR�ªgck�l"��28ýþü2Ã5� N)o:lm reaction 

boundarykÅÆl"��Ñ:Ë)*�+B5m`ü��ÍÎÏkG�m��0^üî

ø� Äk$`�28)0Vø�8ñAþ&�+  

[ 48. ¿ÀÁ��5��yÔ  
A) CIA/ASF1(155), DBD(CCG1), CIA/ASF1(155)–DBD(CCG1)2345 c(s)�Ì+ 

B) CIA/ASF1(155), DBD(CCG1), CIA/ASF1(155)–DBD(CCG1)23453È�a~Ç

�¿ÀÂÃ+ 

A 

B 
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6.5.2 CIA/ASF1(155)–DBD(CCG1)234ÅÆa~Ç�È�ÉÊË 

 

OYqP 

! 6.5.1 5¼½yÔýþü CIA/ASF1(155)–DBD(CCG1) 2345 c(s)�Ì^ü

CIA/ASF1(155), DBD(CCG1), CIA/ASF1(155)–DBD(CCG1)2345 3ÿ)�sà3k�

K�lø)þ¿Àl"�� reaction boundaryk*þ¦l"��8ñAþ&�+� ì"

5�sà3)Á�\]a*�¯Ø koff > 0.01/sec!�Ù0^üc(s)�Ìa*þ¦&�ªg

c^¤Ä\PH%&"lM�ü¼:I�� N5ªgck*þ¦I8^�þø�+25

.3ü2Ã5�ø��(ac®È���0¿ÀÁ��kD�üÈ�ÉÊqa¿ÀÂÃ5

nk;RÆ�)ÅA&¿ü±ÿqø fast reaction boundarykÅÆl"��28)ñAþ

&�(19)+SEDFIT kG�m��0^üc(s)ýþ c(M)Ð5ija~�"ÁIJ"5� N

5STm÷)ëÆ0*�Ã8�`O�k~�"��m`üreaction boundaryýþîø�

 Äk$`�28)¨l� (51)+B20üÈ�ÉÊqa CIA/ASF1(155)–DBD(CCG1)23

45¿ÀÂÃ5n)Å|I�úÛ)*�ýü reaction boundary 5 c(s)�Ìýf`ý¯

I�m`aü2Ã5�ø�È�0¿ÀÁ��kD`+  

 

÷�(ac®5Åc)õUamJ"f5lþ�;3"��ýf`ýk�I+Æ�5Uc

�(ac®0*&¿ü1.05 ~ 1.3!�5nk�I28)��+  

 

O¼½��P  

! CIA/ASF1(155)–DBD(CCG1)234{|5 255 nm5kl�)F 0.2, 0.4, 0.8, 1.4, 2.58

ø��`a}BI�Ø6.5.1ðUÙ+kl�)F 0.2, 0.4, 0.85�(ac®{|^ü12 mm

·-otc�gtokÊGlükl�)F 1.4, 2.55�(ac®{|^ 3 mm·-ot

c�gtokÊGI�+toa~�I�Ç(¶o^B&P& 400 µl, 100 µl0*�+�

�ýþpg���^ü6.5.15��0D3m+  
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OyÔ8ñÞP 

! 2Ã5�ø�È�0¿ÀÁ��kD3myÔüÈ�ÉÊqa¿ÀÂÃ5nk;RÆ�

)ÅAm28ýþü CIA/ASF1(155)–DBD(CCG1)2345 c(s)�Ì^ü fast reaction 

boundary0*�28)�%&mØ[ 49A, BÙ+�(ac®È�5Å|aV3" c(s)�Ì

5ªgc�x)_¿ÀÂÃ»aÌDI�.3ü2Ã5� )�sà3k�K�lø)þ

¿Àl"�� fast reaction boundary0*�8ôA�+��ü�(ac®È�5Å|aV

3" c(s)�Ì5ªgc�xØGll^¿ÀÂÃÙ)i¦þQa¿�ªgck�I.3a

^ü� ³5y3)Wl��a¬�lm234kÅÆl"��8ôA�+CIA/ASF1(155)

8 DBD(CCG1)5¨©ªG^áÿ5��a�lr"^MKüCIA/ASF1(155)üDBD(CCG1)ü

CIA/ASF1(155)–DBD(CCG1)2345 3 ÿ)�sà3k�K�lø)þ¿Àl"��

reaction boundary 0*�28)¦ý�+ñ�5yÔýþü CIA/ASF1(155)–DBD(CCG1)

2345 c(s)�Ì^ fast reaction boundarykÅÆl"~Kü2345îø� Äk$

`þ&ø�28)¦ý3m+MmüSEDFITa������0^ü5 mg ml-1ñ�5_È

�5�(ac®��5��kD`28)0Vø�28Àþ&"��+_È�0^�×{

|ýþQ&)A_�m`ü�×Ëýþ5Q&kñXI�'()*�+lýlø)þü¿

ÀÂÃk�ÌI� Lamm 5�!�^ü{|5��×ËkñXl"�ø�m`ü SEDFIT

a����)0Vø�+[ 495 133 µMØ7 mg ml-1Ù5 c(s)�Ì^ü5 mg ml-1�K_È

�5��k��×ËGñX§Qa SEDFIT��kD3"��m`üªgcQ5R��T

/ø c(s)�Ìk�l"��G58ñAþ&�+B5m`üîl�¿ÀÂÃk$`þ&"

�ø�Ñ:Ë)*Kü5 mg ml-1�K_È���0^¿À\]�øfkG�"íáø��

kD`'()*�8ñAþ&�+  

! [ 49A5 133 µM kÛl CIA/ASF1(155)–DBD(CCG1)2345 c(s)�Ì^üÈ�5Å

|aV3"T/qø�Ìk�l"��28ýþü_È�aI�280 CIA/ASF1(155)8

DBD(CCG1)85234)¬�qaÅÆl"��8ñAþ&�+[ 49A 5T/qø c(s)

�Ì5Åa Gè&"���`aü 43~74 µM !�5È���0 CIA/ASF1(155)8

DBD(CCG1)^¬�l"234kÅÆl"��8ñAþ&�+  
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[ 49. ¿ÀÁ��5��yÔ  
A) CIA/ASF1(155)–DBD(CCG1)23453È�a~Ç� c(s)�Ì+ 

B) CIA/ASF1(155)–DBD(CCG1)23453È�a~Ç�¿ÀÂÃ+ 

A 

B 
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6.5.3 HYDROPROkG�m¿ÀÂÃ5�Ì 

 

OYqP 

! CIA/ASF1(155)–DBD(CGG1)2345c(s)�Ì^ fast reaction boundary kÅÆl"�

�28ýþüØ²üCIA/ASF1(155)–DBD(CGG1)2345îø� Äk$`�28^

0Vø�+B&0^üÁ� Ä0^øl¼½qaHþ&m¿ÀÂÃ5nýþ

CIA/ASF1(155)–DBD(CCG1)2345H>Ä#mkÕ�I�28)0Vø�ýYÃ8ñ

Am+UcdgÄk4�3¦§m.poaR�"yz675Gsýþ¿ÀÂÃk��0

V�HYDROPRO8�`¶,Óãh)I0a*�28)ÒÓ%&"�� (18)+B20ü

HYDROPROkG�"yz675Gsýþ2345¿ÀÂÃkÖ�lü��0Hþ&m

�×qø¿ÀÂÃ8 reaction boundaryýþHþ&m¿ÀÂÃkmvI�280ü{|¦

05CIA/ASF1(155)8DBD(CCG1)5H>Ä#mk�`�28)0V�ýf`ý��l

m+ 
 

O¼½��P  

! PDBGsýþ¿ÀÂÃ5��^üHYDROPROkÊGlm+HYDROPROaÊGI�

aã0g�g^üAERØ3.1 ÅÙüBeads radiusØ2-30 ÅÙübuffer densityØ1.02987 ml g-1Ùü

buffer viscosityØ0.01676 g cm-1 s-1Ùüsigma factorØ6ÙütemperatureØ273 KÙ0*�+aã

0g�g5´�n)�b0*�ýf`ý}J�m`üyz675Gsýþ

CIA/ASF1(155)8 DBD(CCG1)5�×qø¿ÀÂÃk��lm+aã0g�g5´�n)

�îýf`ý»¼lmmü CIA/ASF1(155)–DBD(CCG1)2345�×qø¿ÀÂÃk�

�lm+ 
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OyÔ8ñÞP 

! �q5´���0üCIA/ASF1(155)8 DBD(CCG1)5¿ÀÂÃk��lmyÔü¼½q

aHþ&m¿ÀÂÃØ 1.816 S, 2.362 SÙ8yz675§ GskG8aHþ&m¿ÀÂ

Ã5nØ1.928 S, 2.517 SÙ^�l�ùI�28)�%&mØè 6Ù+¿ÀÂÃ1Ç0^ø

lü¤�ÂÃü&'gc&�ZG¼½n8�l�ùI�28Gì,a�%&mØè 6Ù+

ñ�5yÔýþüyz675§ Gsýþ��lm¿ÀÂÃkG�"üreaction boundary

5 c(s)�ÌaÊ:I�� NkÕ�I�28)Ñ:0*�8ñAþ&�+  

! Z�0 CIA/ASF1(155)–DBD(CCG1)2345¿ÀÂÃk��I�8ü24 µM8 133 µM

5234{|ýþHþ&m¿ÀÂÃØ3.032S, 3.575SÙ^üHYDROPROa�K�Ìlm

1:12345¿ÀÂÃØ2.900 S, 2.965 SÙ8 2:1234Ø3.479 SÙ8B&P&�l�ù

I�28)�%&mØè 6Ù+CIA/ASF1(155)8 DBD(CCG1)234^È�Å|aV3"

¿ÀÂÃ)Å|I�úÛa*�28üyz675§ Gs�K�Ìlm¿ÀÂÃ8¼½

0Hþ&m¿ÀÂÃ)��a�l�ùI�28ýþü CIA/ASF1(155)8 DBD(CCG1)^ü

{|¦a~�"È�ÉÊqa 1:1, 2:15234kÅÆI�28)�û%&�Ø[ 48, 49, 

è 6Ù+ 

è 6. HYDROPROa�K�Ìlmn8¼½n85mv  
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6.5.4 DBD(CCG1)¾i�4kG�m��ÍÎÏ 

OYqP 

! DBD(CCG1)¾i�40*� Phe1536AlaØy3Ç1' 1ÙüPhe1509AlaØy3Ç1' 2Ù

kG�"¿ÀÁ��kD�ü c(s)�Ì6¿ÀÂÃ5iHk DBD(CCG1) uAê8mvI

�280üCIA/ASF1(155)) DBD(CCG1)5f1þ5� è´aTl"8»Ë)_�5ý

f`ý��I�+  

 

O¼½��P  

 

1. ��ÍÎÏaÊGlm�(ac®5rs  

! 2.45��0 DBD(CCG1) Phe1536Ala, Phe1509Alakrslm+ 

 

2. ¿ÀÁ�� 

! CIA/ASF1(155)–DBD(CCG1)234{|5È�)F 20 µM (A255 = 0.5)8ø��`a}

sI�+��a^ 12 mm ·-otc�gtokÊGI�+toa~�I��(ac®

{|^B&P& 400 µl0*�+��ýþpg���^ü 6.5.15��0D3m+  

 

OyÔ8ñÞP 

1. ��ÍÎÏaÊGlm�(ac®5rs  

! rslm3�(ac®5 SDS-PAGEk[ 50a�I+_¦�0w�ø�(ac®Ä)

��0Vm+ 

[ 50. ��ÍÎÏaÊGlm �(ac® 5 SDS-PAGE 
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2. ¿ÀÁ�� 

! DBD(CCG1) Phe1536Ala¾i�4kG�myÔüCIA/ASF1(155)–DBD(CCG1)2345

c(s)�Ì^�¿ÀÂÃ»a)Ð'lü¿ÀÂÃ^%&aÆpI�28)¦ý3m  ([

51A, B)+Hþ&m¿ÀÂÃØ2.591 SÙ^ DBD(CCG1)Z45¿ÀÂÃØ2.362 SÙaÃ8

ÔllüPhe15365i�kt�I�280üCIA/ASF1(155)8 DBD(CCG1)5234ÅÆ

)}~%&m8ñAþ&�+DBD(CCG1) Phe1509Ala¾i�40^¿ÀÂÃaiH^£

l�þ&øý3mØ[ 51A, BÙ+ñ�5yÔýþüCIA/ASF1(155)^{|¦0 DBD(CCG1)

5y3Ç1' 1aTl"_�8»Ëk;3"��28)Úþýaø3m+Mmüy3Ç

1' 1 5¾i�45�0i�5pq)�þ&m28ýþü CIA/ASF1(155)–DBD(CCG1)

2345È�) 21-24 µM!�5���0^üCIA/ASF1(155)8 DBD(CCG1)^ 1:152

34kÅÆl"��28k[;I�yÔaGø3m+  

[ 51. DBD(CCG1)¾i�4kG�m¿ÀÁ��5��yÔ  
A) CIA/ASF1(155)–DBD(CCG1) uAê/Phe1509Ala/Phe1536Ala2345 c(s)�Ì+ 

B) ¼½qaHþ&m¿ÀÂÃ8 HYDRPROa�K�Ìlm¿ÀÂÃ5mv+ 

A 

B 
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6.5.5 SEDPHATa��.poÐÑ¹ÒÑ(Ó 

 

OYqP 

! 6.5.1~6.5.45¼½yÔýþüCIA/ASF1(155)8 DBD(CCG1))È�ÉÊqa 1:1, 2:15

234kÅÆI�28üCIA/ASF1 ) DBD(CCG1)5y3Ç1' 1 a_�8»Ëk;R

28)�l�û%&m+ZaüCIA/ASF1(155)8 DBD(CCG1))f5!�5�s�ÃkG

R234ø5ýéëì0^£l¦ýþø�+��ÍÎÏkG�m��0^ü SEDFITk

¤\l".poÐÑ¹ÒÑ(ÓkÑ:alm¶,Óãh SEDPHAT)*�(52)+SEDPHAT

0^ü��pg�a.pokr"^`"�sà3.po5]rËk»¼I�286�s

�Ãk$`�28)0V�+B20üSEDPHATkªGl"2&M0a¿ÀÁ��0H

þ&m2Ã5¼½^°kM8`".poÐÑ¹ÒÑ(ÓI�280ü CIA/ASF1(155)8

DBD(CCG1)5�s�Ãk$`�28)0V�ýf`ý��I�+  

 

O¼½��P  

 

1. ¿ÀÁ��kG�m��ÍÎÏ 

! .poÐÑ¹ÒÑ(ÓI�pg�^ü�ø�o3m5��pg�üo3m��0�ø

��(ac®È�5��pg�kÊGI�+ CIA/ASF1(155)8 DBD(CCG1)k.om)

1:1, 2:1, 3:18ø��`ao3lüA255 = 1.0 (17.9, 12.2, 9.22 µM)a}slm�(ac®{

|kG�I�+MmüCIA/ASF1(155) 8 DBD(CCG1)k.om) 3:1 8ø��`ao3

lüA255 = 0.2, 0.5, 1.0 (1.87, 4.67, 9.34 µM) a}slm�(ac®{|kG�I�+3�

6NO5�ø��(ac®{|kG�"ü20°C0¿ÀÁ��kD3m+��a^ 12 mm

·-otc�gtokÊGlm+toa~�I��(ac®{|^B&P& 400 µl0*

�+��ýþpg���^ü 6.5.15��0D3m+ 

 

2. SEDPHATkG�mpg��� 

! [ 525 5R5 c(s)�ÌkM8`" SEDPHATkG�".poÐÑ¹ÒÑ(ÓkD3m+

MQüSEDFIT0��lm3��pg�k SEDPHATG5 .xpÐS1o8l"ðÊlü

¡-aã0g�gk´�I�+́ �IJV¡-aã0g�g^ü3�(ac®5¡È�ü

¿ÀÂÃü.oklÂÃü� Äü�#.poü~~�B5y3�Ãü����0*�+

����aR�"^ü .xp ÐS1oaijaV3"Þ�qaðÊ%&�+ CIA/ASF1 8

DBD(CCG1)85�s�Ã^ü 6.2 5 GST ¶o·¸(¬¹t10 100 pmol 5
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CIA/ASF1(155)aTl" 1.5 pmol 5 DBD(CCG1))y3l"��28ýþñA�8Ã_

µM !�8Õ�%&�m`ülog(Ka) = 5 (10 µM)Gll^ 4 (100 µM)8´�I�+ÐÑ¹

ÒÑ(Óa^üsingle-site association (A + B ---> AB)8 second-site association (A + B ---> 

AB + B ---> ABB)5 2R5�#.pokÊGI�+[ 525 5R5¼½pg�kM8`"

��HlüMarquardt-Levenbert�a��ÐÑ¹ÒÑ(ÓkD`+ÐÑ¹ÒÑ(Ó5½¾

^üchisqØ1.00*&¿ perfect fitÙülocrmsdØ0.01ñ�0*&¿ÔÕË5*�pg�Ùü

��H%&m¿ÀÂÃ5nýþ»¼I�+  
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OyÔ8ñÞP 

 

1. ¿ÀÁ��kG�m��ÍÎÏ 

! o3m��0�ø��(ac®È�5��pg�^ü 6.5.2 5yÔ8ì�ü

CIA/ASF1(155)–DBD(CCG1)234ÅÆ5È�ÉÊË)�%&mØ[ 52A, BÙ+�ø�o

3m5��pg�0^üDBD(CCG1)aTl" CIA/ASF1(155)kÿüøcdaI�280ü

234ÅÆk;<I�yÔ)Hþ&mØ[ 52A, BÙ+�È���0��ÍÎÏkD`2

80ü234ÅÆáü234ÅÆÿ!ü234ÅÆm5 3ëì5 c(s)kH�28)0V

mØ[ 52A-DÙ+ 

! 220ü[ 49A5 11 µMØ9�5^° , 7°C0��Ù8[ 52C5 9 µMØ¶�5^° , 20°C

0��Ù5 c(s)�ÌkmvI�8ü[ 495 11 µMØ9�5^° , 7°C0��Ù5 c(s)�

Ì5ªgc)¿�28)¦ý�+c(s)�Ì5ªgcÅc^ü¬�a234)ÅÆ%&"

��ýf`ý7cI�äs0G*�28ýþüCIA/ASF1(155)8 DBD(CCG1)^�Õ0¬

�a234kÅÆI�28k�ûl"��+  

! `a>a��8üÉ-Ä©¬oÉg G )�%�Ãf¬�aiFØîiFÙ)<Dlü

&G = &H – T&S8�`«Â�Øñmü`a>�!�k¾bÙ0è%&�+�Õ��0¬

�qa CIA/ASF1(155)–DBD(CCG1)234kÅÆI��I^ü`a>�!�ýþÕÞI

�28)0V�+`a>�!�a�&¿ü &H ~�� &S )8Gac5.3ü�Õa~

�" &G^cØ|&H| > |&S|Ùü_Õa~�" &G^îØ|&H| < |&S|Ù8øKü�Õ0^iF

^Þûqa<Dlü_Õ0^Ú�Ûa<DI�úÛaø�+Mmü&H)cü&S)î0

*�.3ü&G ^Õ�a�þQc8ø�28ýþüiF^Õ�a�þQî�ÛaÞûq

a<DI� (66)+CIA/ASF(155)8 DBD(CCG1)5.3ü6.6 a�I ITC ¼½5yÔýþü

y3Ç1' 15 &H~�� &S^ëacüy3Ç1' 25 &H^cü&S^î0*�28

)�%&"��+̀ a>�!�8 ITC¼½5yÔýþ�|I�8üy3Ç1' 1~��

2 a~�"ü�Õ��0iF^î�Ûaúl288øKü CIA/ASF1(155)–DBD(CCG1)

234)¬�l"ÅÆ%&�8ñAþ&�+  
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[ 52. �ø�����05��ÍÎÏ5yÔ  
A, B) o3m��0�ø��(ac®È�5��pg�ýþHþ&m c(s)�Ì8¿ÀÂÃ+ 

C, D) �ø�o3m5��pg�ýþHþ&m c(s)�Ì8¿ÀÂÃ+  

A 

B 

C 

D 
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! Hþ&m2Ã5¼½^°kM8`" SEDPHATkG�".poÐÑ¹ÒÑ(ÓI�2

80�s�Ãk$`�28)Ñ:ýf`ý��I�+  

 

2. SEDPHATkG�m.poÐÑ¹ÒÑ(Ó 

! .poÐÑ¹ÒÑ(Ó5yÔkè 7a�I+single-site association (A + B ---> AB)kG

�m.poÐÑ¹ÒÑ(Ó5yÔüO�lmy3�Ãa«Âølüchisq5n^=Vlü

¿ÀÂÃ)¡-nýþ=VlQ&"��28ýþǜ MlÐÑ¹ÒÑ(Ó%&"�ø�

28)¦ý�+2&^ü��aÊGlm�#.po8^del"��28k�l"��

8ñAþ&�Øè 7Ù+second-site association (A + B ---> AB + B ---> ABB)kG�m.p

oÐÑ¹ÒÑ(Ó0^ülocrmsd5n^ 0.01aÅlüchisq5n^ 1.000aÅ�28ýþ

mvq½�ÐÑ¹ÒÑ(Ók�l"��8ñAþ&�Øè 7Ù+B5¦0Güy3�Ã

k log(Ka) = 5 (10 µM)8O�lm.poÐÑ¹ÒÑ(Ó0�½5ÐÑ¹ÒÑ(Ópg�

)Hþ&"��Øè 7Ù+�½5ÐÑ¹ÒÑ(Ó)Hþ&m SEDPHAT 5yÔk[ 53

a�I+mvq½�ÐÑ¹ÒÑ(ÓyÔ)Hþ&"��G55ü5R5¼½pg�8G

a¯©)=V�ØÌ�DE´k�IÓãÐ5�ë5ÓãÐÙ+ómü25��¯©)�

lø��`aaã0g�gk��Hlm�0.poÐÑ¹ÒÑ(ÓI�280ü�Kî

ø�s�Ãk$`�28)Ñ:0*�8ñAþ&�+ SEDPHAT ��5yÔü12.763 

µM8 51.0052 µM5 2R5�s�Ã)$`þ&m+%þaüSEDPHAT�K$`m�s

�Ã^ü6.6 f0#J�ÔÕÖ�×,n0'ng5¼½ýþ$`m�s�Ã8Å�nk

�I28)¦ý3m+ñ�5yÔýþü¿ÀÁ��a�KHþ&m�ø�È�5��p

g�kG�"ü0Ò,�sà3¯5�s�Ãk$`�28)Ñ:0*�28)�û%&

m+ 
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[ 53. second-site association.pokG�mÐÑ¹ÒÑ(ÓyÔ  

è 7. SEDPHATkG�mÐÑ¹ÒÑ(ÓyÔ5M8`  
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6.6ÔÕÖ�×,n0'ngØITCÙ 

 

OYqP 

! 6.5.55¼½yÔýþüCIA/ASF1(155)8 DBD(CCG1)5¨©ªG.po^üÁsecond-site 

association (A + B ---> AB + B ---> ABB)Ã0*�28)�û%&üB5�s�Ã) 12.763 

µMü51.005 µM 0*�28)�%&m+25�sà3.po6�s�Ã5]rËk7

cI�m`a^üSEDPHATñ¡53�kG�"�s�Ãk$`�'()*�+B20ü

{|¦05 CIA/ASF1(155)8 DBD(CCG1)5�sà3.poü�s�ÃkÚþýaI�

m`üÔÕÖ�×,n0'ngkD`+ 

 

O¼½��P  

1. ��{|5È�5²µGK 

! to»aghI�Ç(¶oÈ�^üc = Kb x Mtot x n 0è%&� caã0g�g�K�

�%&�Ø[ 54Ù+ó�üc = 10, Kd = 50 µM8O�I�8üto»aghI� DBD(CCG1)

5È�k 273 µM8ø�+��üÖ�)n(�aghI�n7(/5È�^üXtot x ëv 

/ V = Mtot x n x 1.5 kïmI�`a´�I�+220üXtotØ¡-n7(/È�Ù= 1.4 mLü

ëvØ'g�oÖ�ÄÙ= 240 µlünØy3Ç1'ÃÙ= 2üMtot =273 µM8I�8üto

aÖ�I� CIA/ASF1(155)5È�^ 5 mM8²µGþ&m+  

[ 54. 3 cn0Ö×%&�Ö�^°  
Xtot/Mtot: Ç(¶oto¦aÖ�%&mÖ�)n(�ýþ5��È� /Ö�á5Ç(

¶oto5¦5��È�üKcal/mole: ��a�3"ûAI�`Ä+pøl8G Cn

) 10!�0øÇ&¿ü)Ó.1/ø^°)Hþ&ø�28)¦ý�Ø Microcal ITC

Èg�gíw=¬o�K<iÙ+ 
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2. ITC5�� 

! 2.1, 2.4 5��0 CIA/ASF1(155)8 DBD(CCG1)krslm+ CIA/ASF1(155), 

DBD(CCG1)k 20 mM HEPES-NaOH (pH7.5), 300 mM KCl, 5% glycerol5LM|a�jf

�lü 90 mg ml-1 (5.032 mM) CIA/ASF1(155)k 1.5 mL, 8.5 mg ml-1 (247 µM) DBD(CCG1)

k 2 mL}slm+��{|kk�lmmü DBD(CCG1)k��toüCIA/ASF1(155)k

Ö�)n(�aghlm+n7(/5Ö�Ä = 6 µlün7(/5Ö��Ã = 40 �üÕ

� = 4 °Cü{l!20 mM HEPES-NaOH (pH7.5), 300 mM KCl, 5% glycerol5��0üÖ�

�üm5to¦5n7(/È�)Ç(¶o5y3Ç1'5È�5 3 z8ø��`a�

�kD3m+ì�5�ªk{la��kÖ�lm¼½pg�a«l"GD�ü2&kn

ÐSd(&pg�8l"ü��ì"5Ö�pg�ýþ©lm�m+25�`aHþ&m

��pg�kG�"üone set of sitesütwo set of sites.poa��ÐÑ¹ÒÑ(ÓkD3

m+2&þ5pg�5��a^ü Origin V. 5.0 [Microcal Ins.]kG�m+ 

 

OyÔ8ñÞP 

! Two set of sites.poa��ÐÑ¹ÒÑ(Ó5yÔüCIA/ASF1(155)^ DBD(CCG1)a

Tl" 8.6 µM8 173 µM5 2R5�s�Ãk;R28)�%&mØ[ 55A, BÙ+6.5.4

8 ITC5yÔk3¦§"�|I�8üy3Ç1' 15�s�Ã) 8.6 µMüy3Ç1' 2

5�s�Ã) 173 µM0*�8ñAþ&�+  

! One set of sites.poa��ÐÑ¹ÒÑ(Ó0^yÔ)�nløý3m+ N5nkû

�lm One set of sites~�� two set of sites.po0ÐÑ¹ÒÑ(Ó^ü�Q&G½�Ð

Ñ¹ÒÑ(ÓyÔ)Hþ&øý3mØ[ 56Ù+ñ�5yÔýþüyz67��0Hþ&

m DBD(CCG1)a 2 � 5 CIA/ASF1(155))¨©ªGl"��.poaTFI�yÔ)

Hþ&m8�û%&�+lýlø)þüy3m N = 0.28�`yÔ^üÊGlm.po

) two set of sites.po8^del"��28k�l"���`a�¦&�+Gl N = 

0.2)îl�8I&¿üÁ_8»ËÇ1'a^{|¦5 20o 5�(ac®lýy3lø

�Ã8�|I�JVýGl&ø�+ Two set of sites .po^ü2R5y3Ç1'aN´

an7(/)y3I�.po0*�m`ü 2R5y3aî*��^c5ëìË)*�.

3a^îl�yÔkrAø�Ñ:Ë)*Kü25�`ø.pok�xI�m`a^ü�

ø�Õ�0¨©ªGk��lüÊGlm.poýþ�`m &G8 &H5n)delø�

8�`28ký`�'()*�1Ä`+�ø�Õ�0$`m &G8 &H)ü"(&G/T)/ "T 

= – &H/T2Ø&G = &H – T&S5øÍk T20CK;p�lm�Ù5«Â�ar"^M��`

0*&¿üÊGlm.po)îl�87cI�28)0V�+
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[ 55. ITC5��yÔ  
A) DBD(CCG1)a CIA/ASF1(155)kÖ�I�280Hþ&mÖ�^°+û`iF(&H 

< 0))¥23"��+B) Two set of sites .poa��ÐÑ¹ÒÑ(Ó��5yÔ: N1 

= 0.214 ± 0.004, Ka1 = 1.16 # 105 ± 0.06 # 105 M-1 (Kd1 = 8.6 µM), &H1 = – 1.13 # 104 ± 
0.04 # 104 cal mol-1, &S1 = – 17.7 cal mol-1 K-1, N2 = 1.37 ± 0.06, Ka2 = 5.77 # 103 ± 0.28 # 

103 M-1 (Kd2 = 173 µM), &H2 = – 4.08 # 103 ± 0.23 # 103 cal mol-1, &S2 = 2.52 cal mol-1 K-1. 

A B 



 

 110 

[ 56. 2Ã5.po05ÐÑ¹ÒÑ(Ó5yÔ  
N nk��aI�280üÐÑ¹ÒÑ(Ó^ÚløKü��a�3"^�s�Ã)

c5nk�I.3G*�+N nk��al"ÐÑ¹ÒÑ(ÓI�28^B&P&5

.po8del"��28k�l"��+  
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OÊG97 P  

- �êÎÏ9: MX-300 (TOMY) 

- ,g�g: AR500-04 (TOMY), AR015-24 (TOMY) 

- �¡ÄÿÐÑo�g : Amicon Ultra 15 (Millipore) 

- �ll��: DU 640 SPECTROPHOTOMETER (Beckman Coulter) 

- ��ÍÎÏ9 (Beckman Coulter, XL-A) 

- ÔÕÖ�×,n0'ng (Microcal) 
- PCR (Applied Biosystem, GeneAmp 9700) 
- q¹�Ë���  (rssª/, Model 202) 
 
O��ÍÎÏ0ÊGlmto54�´"��P  

- to5ÝL (http://www.beckmancoulter.co.jp/product/product01/centerpiece.html) 
 
O��ÍÎÏ5pg���aÊGlm¶,ÓãhP  
- SEDFIT (http://www.analyticalultracentrifugation.com/default.htm) 
- SEDPHAT (http://www.analyticalultracentrifugation.com/sedphat/sedphat.htm) 
- SEDNTERP (http://www.jphilo.mailway.com/download.htm) 
- HYDROPRO (http://leonardo.fcu.um.es/macromol/programs/hydropro/hydropro.htm) 
 
OGST¶o·¸(¬¹t1aÊGlmd�(P  
- Glutathione sepharose 4B (GE Healthcare, 1mL) 
 
OGST¶o·¸(¬¹t15pg�5ÃnHaÊGlm¶,ÓãhP  
- ImageJ (http://rsbweb.nih.gov/ij/) 
 
O´467 è�aÊGlm¶,Óãh P  
- Pymol (http://pymol.sourceforge.net/) 
 
O����P  
- NuPAGE Bis-Tris 4-12% Gel (Invitrogen) 
- NuPAGE MES Running Buffer (Invitrogen) 
- See Blue Plus2 Prestained Protein Marker (Invitrogen) 
 
O¸«&�(-,¹ÒÑ(ÓP  
- MagicMarker Western Protein Standards (Invitrogen, LC5602) 
- anti-His antibody (GE Healthcare, 27-4710-01) 
- ECL goat anti-mouse IgG (GE Healthcare, NA931V) 
- ECL Western Blotting Detection Reagents (GE Healthcare, RPN2106) 
- 3MM the nitrocellulose membrane (Whatman) 
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[ 7\  

bcdefgh67ij5� 965�ÚaÛÇmDE  
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7.1¬tvoH%&'( H4+¶v/kG�mÜ3¼½ 

 

OYqP 

! DBD(CCG1)^¬tvoH%&'( H4¯°/01(8l"Àþ&üB5yz67ýþ

¬tvoHn�(y3Ý�~��B5y3��5íá)Úþýa%&"�� (23)+

DBD(CCG1)5y3Ç1' 1^ CIA/ASF1(155)85y3è´1Ç0ølü¬tvoHn�

(y3Ý�8l"GªG%&"��Ø[ 35Ù+¬tvoH%&'( H4 ^

CIA/ASF1(155)–DBD(CCG1)234ÅÆk}~I�5ýüGll^ü¬�H%§�5ýü

B5íá^Úþýa%&"�ø�+ CIA/ASF1(155)–DBD(CCG1)234ÅÆarA�¬

tvoH%&'( H45pq^übcdefgh67ij5� 965�Ú53)ýK

8ø�^Q0*�+B20üCIA/ASF1(155)–DBD(CCG1)234arA�¬tvoH%

&'( H45pqaR�"ÚþýaI�m`aüCIA/ASF1(155)–DBD(CCG1)234a¬

tvoH%&'( H4+¶v/k{|I�Ü3¼½kD`+  

 

O¼½��P  

! 50% &ãng glutathione sepharose 4B (GE Healthcare) 40 µl Tl" 100 pmol 

GST-hCIA/ASF1(155)kû�lüGST pull-down assay buffer (25 mM MES pH 5.6, 500 mM 

NaCl, 0.1% NP-40, 1 mM PMSF, 50 mM 2-mercaptoethanol) ã 0 500 pmol 5

His-DBD(CCG1) (20 µl)k 4°C0 1.5,³y3%§�+GST pull-down assay buffer (250 µl)

0 3 �^_lmmü1000 pmol5.u (Ac-Lys5, Lys8, Lys12, Lys16)-, � (Ac- Lys5/ Lys12, 

Lys8/ Lys16)-, Ò'ã (Ac- Lys5/Lys8/Lys12/Lys16)-¬tvoH%&'( H4+¶v/Ø+

¶v/DE/a�K3ÆÙ(10 µl)k{|lü10�³1(Ù=>g'I�+�[k��l

mmüGSTd�(k GST pull-down assay buffer (250 µl)0 3�^_I�+�[8¿ta

�Ç" SDS-PAGEkD�üGST-hCIA/ASF1(155)a±�qay3lm His-DBD(CCG1)ü

¬tvoH%&'(H4+¶v/{|a�Kuslm His-DBD(CCG1)k6 His�Ó64

0�ÌI�+  
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OyÔ8ñÞP 

! ¬ t v o H % & ' ( H4 + ¶ v / k G � m Ü 3 ¼ ½ 5 y Ôü

CIA/ASF1(155)–DBD(CCG1)234a¬tvoH%&'( H4 +¶v/{|I�280

DBD(CCG1)) CIA/ASF1(155)ýþ�s§QüCIA/ASF1(155)–DBD(CCG1)234kð;

l"��28)�%&mØ[ 57B dg( 3-9, 13-19Ù+25yÔ^üáâã0%&'(

5H>no)�(ac®³5¨©ªGk}~I�M05pqkrAQübcdefgh

�5Zø�YÂ8l"9:l"��28k�ûl"��+  

! ¬tvoH%&'(H4+¶v/8CIA/ASF1(155))DBD(CCG1)aTl"Ü3qa¨

©ªGl"�ø�28ýþüZaü CIA/ASF1(155)–DBD(CCG1)–¬tvoH%&'(

H4+¶v/a�� 3ÿ234)ÅÆ%&�8Ö×%&�+  

[ 57. ¬tvoH%&'( H4+¶v/kG�mÜ3¼½5yÔ  
A) Ü3¼½5�([8¼½aÊGlm¬tvoH%&'( H4+¶v/5ÎÏ+¬

tvoHÇ1'kU�0�I+B) CIA/ASF1(155)ay3lm His-DBD(CCG1) (ppt)8

¬tvoH+¶v/{|a�Kuslm His-DBD(CCG1) (sup) k6 His�Ó640

�Ì+ 

A 

B 
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7.2 CIA/ASF(155)–DBD(CCG1)–¬tvoH%&'( H4+¶v/2345ÅÆ 

 

OYqP 

! 7.15¼½5yÔü¬tvoH%&'( H4+¶v/8 CIA/ASF1(155)) DBD(CCG1)

aTl"Ü3qa¨©ªGl"�ø�28ýþüZaüCIA/ASF1(155)–DBD(CCG1)–¬

tvoH%&'( H4 +¶v/a�� 3 ÿ234)ÅÆ%&�8Ö×%&�+[ 58 5

�`aüCIA/ASF1(155)–DBD(CCG1)234a^¬tvoHn�()y3Ñ:ø��)

Ê:l"��+CIA/ASF1üDBD(CCG1)ü¬tvoH%&'( H4 +¶v/ 3 ÿ234

kÅÆ)�%&&¿üÁDBD(CCG1))¬tvoH%&'( H4 Ò1oay3�

DBD(CCG1)85¨©ªGa�K CIA/ASF1 )±�5¶,.g�g�ancog'%&

�Ã8�`� 96.pok[;I�yÔ8ø�1Ä`8ñAþ&�+B20ü

CIA/ASF1(155)–DBD(CCG1)–¬tvoH%&'( H4+¶v/5 3ÿ234^ÅÆ%&

�ýf`ýÚþýaI�m`ü¬tvoH%&'( H4+¶v/Ê:�0 GST¶o·¸

(¬¹t1kD`+ 

[ 58. CIA/ASF1(155)–DBD(CCG1)234Ð5¬tvoHn�(y3.po  
DBD(CCG1)Ø¶Ù5y3Ç1' 1aØvÙ8 1bØ^ÙüCIA/ASF1(155)ØU�Ùk surface

0è�lm+·�5&ÒÑ¹c.po0èlm¬tvoHn�(^ü Gcn5–¬tv

oH%&'( H4+¶v/234(46)8 DBD(CCG1)a¤¥3¦§�280è�lm+ 
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O¼½��P  

! 500 pmol His-DBD(CCG1)8 500 pmol .u-ü�-üÒ'ã-¬tvoH%&'( H4+

¶v/ko3lü4°C0 20�³1(Ù=>g'I�+50% &ãngglutathione sepharose 

4B (GE Healthcare) 40 µlTl" 100 pmol GST-hCIA/ASF1(155)kû�lüGST pull-down 

assay buffer (25 mM MES pH 5.6, 500 mM NaCl, 0.1% NP-40, 1 mM PMSF, 50 mM 

2-mercaptoethanol)ã0 His-DBD(CCG1) (20 µl)8¬tvoH%&'( H4 +¶v/  (5 

µl)k 4°C0 1.5,³y3%§�+GST pull-down assay buffer (250 µl)0 3�^_lmmü

SDS-PAGE kD`+B5mü GST-CIA/ASF1(155)a±�qay3lm His-DBD(CCG1)

k6 His�Ó640�ÌlüHis-DBD(CCG1)a±�qay3lm.u-üÒ'ã-¬tv

oH%&'( H4+¶v/k6¬tvoH%&'( H4640�ÌI�+�-¬tvoH

%&'( H4+¶v/aTI�6¬tvoH%&'(64^�3I�28)0Vøý3

mm`ü�-¬tvoH%&'( H4+¶v/k640�ÌI�28)0Vøý3m+ì

,Ëk�Iwaü¼½^ duplicate0D`+6 His�Ó64~��6¬tvoH%&'(

H4 64kÊ3"�(ac®~��+¶v/5F:k¯I�+¬7ÒÑ-X(',g

o8l" GSTkG��+ 

 

OyÔ8ñÞP 

! GST ¶o·¸(¬¹t15yÔüCIA/ASF1(155)–DBD(CCG1)–Ò'ã-¬tvoH%

&'( H4 +¶v/5 3ÿ234)ÅÆ%&�28)�%&mØ[ 59B, CÙ+��ü.

u -¬tvoH%&'( H4 +¶v/^ CIA/ASF1(155)–DBD(CCG1)2345

DBD(CCG1)ay3I�28)0Vøý3mØ[ 59C dg( 2-5Ù+%þaüÒ'ã¬t

voH%&'( H4 +¶v/{|ÉÊqaüCIA/ASF1(155)aTI� DBD(CCG1)5y3

Ä) 2zÅlÅ|l"��28GÚþýaø3m+2&^üÒ'ã¬tvoH%&'(

+¶v/y3ê5 DBD(CCG1))üÒ'ã¬tvoH%&'(+¶v/�y3ê5

DBD(CCG1)8mvl" CIA/ASF1(155)8¬�qay30V�28k�ûl"��+Mmü

Ò'ã-¬tvoH%&'( H4 +¶v/a�� CIA/ASF1(155)8 DBD(CCG1)5y3Ä

5Å|^ü[ 63Ca�I�`øÒ'ã¬tvoH+¶v/kXl" 2R5 DBD(CCG1)

)¨©ªGl"��8ñA�28G0V�+25íáaR�"^ü 7.4 f0íll#J

�+CIA/ASF1(155)–DBD(CCG1)–Ò'ã¬tvoH%&'( H4 +¶v/2345ÅÆ

^üï�5×�I�ÁDBD(CCG1))¬tvoH%&'( H4Ò1oay3�¬tvoH

%&'(H4ay3lmDBD(CCG1)85¨©ªGkXl"CIA/ASF1)±�5¶,.g

�g�ancog'%&�Ã8�`� 96.pok[;I�yÔ0*�8ñAþ&�+ 
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! �-¬tvoH%&'( H4 +¶v/R�"^ü� -¬tvoH+¶v/aTI�64

k�3I�28)0Vøý3mm`ü DBD(CCG1)85y3k¯I�28)0Vøý

3m+� -¬tvoH%&'( H4 +¶v/{|a�K CIA/ASF1(155)aTI�

DBD(CCG1)5y3Ä)iHl"�ø�28ýþü ~Bþl� -¬tvoH%&'( H4

+¶v/8 DBD(CCG1)^y3l"�ø�8ÕÞ%&�Ø[ 59C dg( 2-5Ù+ñ�5y

ÔýþüCIA/ASF1(155)–DBD(CCG1)–Ò'ã-¬tvoH%&'( H4 +¶v/5 3ÿ2

34)ÅÆ%&üB5 3ÿ234ÅÆa^pøl8G 4Rn�(¯°)¬tvoH%&

m%&'( H4)'(0*�28)�û%&�Ø[ 59A-CÙ+ 

[ 59. ¬tvoH%&'( H4+¶v/Ê:�05 GST¶o·¸(¬¹t15yÔ  
A) ¼½5�([+B) GST-CIA/ASF(155)8 His-DBD(CCG1)5y3k anti-His640�Ìl

m+C) His-DBD(CCG1)8+¶v/5y3k anti-acetyl histone640�Ìlm+ 

A 

B 

C 
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7.3 ¬tvoH%&'( H4+¶v/y3Ý�5±� 

 

OYqP 

! 7.2 5¼½yÔýþüCIA/ASF1(155)–DBD(CCG1)–Ò'ã-¬tvoH%&'( H4 +

¶v/5 3 ÿ234)ÅÆ%&�28)Úþýaø3m+ DBD(CCG1)a^¬tvoH

n�()y3I�� è´^Ç1' 1a 8Ç1' 1b 5 2ÆKñAþ&�)ü7.25¼½

yÔýþüÒ'ã -¬tvoH%&'( H4+¶v/8 DBD(CCG1)5y3Ý�k±�0

V"�ø�+2&M0a Gcn5 5-,./01(8¬tvoH%&'( H4 +¶v/2

345yz67)��%&üB5y3��)Úþýa%&"�� (46)Ø[ 60Ù+Ladurner

þ5��0^üGcn5 Tyr364aTFI� Tyrk Pheaxjlm¾i�4kG�"¨©ª

G��kD�ü-,./01(8¬tvoH%&'( H485y3a Tyr)'x0*�

28)�l"�� (31)+DBD(CCG1)0 Gcn5 Tyr364aTFI�¬u®¯°^ü Tyr1417

ØÇ1' 1aÙüY1540ØÇ1' 1bÙ0*�+B20üÇ1' 1a8Ç1' 1b5f1þ5

45%6¹'kªGl"Ò'ã¬tvoH%&'( H4+¶v/ay3l"��ýkÚ

þýaI�m`aüDBD(CCG1)5 Try1417PheØÇ1' 1aÙ8 Tyr1540PheØÇ1' 1bÙ

i�4kG�"¬tvoH%&'( H4+¶v/Ê:�0GST¶o·¸(¬¹t1kD

`+ 

[ 60. Gcn55-,./01(Ø)o2gÙ8 DBD(CCG1)53/01(Ø/0
1( IØ$�¶Ùü/01( IIØ¶ÙÙ567¤¥3¦§  
¬tvoH%&'(H4+¶v/85y3a'xø Tyr¯°k&ÒÑ¹c.po0�

I+Gcn5ay3lm¬tvoHn�(¯°k)¬(�5&ÒÑ¹c.po0�I+  
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O¼½��P  

 

1. His-DBD(CCG1) Tyr1417Phe/Y1540Phe5rs 

! PCR i�t��a�K DBD(CCG1)ûé¶ã&/  (6HisT-pET11d DBD(CCG1): 

1342-1629)ai�kt�lm+i�t�aÊGlm¶ã1íg^è 8a�I+R#ýþ

rsM0^ü2.65��0D3m+ 

 

è 8. DBD(CCG1)ai�kt�I��aÊGlm¶ã1íg  

DBD(CCG1)i�4  ¶ã1ígÎÏ!

Tyr1417Phe Forward TTCTACAAAATCATCACTCGGCC 

 Reverse GTCCTTTACAACCTTTGCATTGAC 

Try1540Phe Forward TTTTACAAAGTGATTGTCAATCCAATGG 

 Reverse ATCTGGAACAAATTTCTTATTAACTGGG 

 

2. GST¶o·¸(¬¹t1 

! 500 pmol His-DBD(CCG1) WT/Tyr1417Phe/Tyr1540Phe8 500 pmol Ò'ã¬tvoH

%&'( H4 +¶v/ko3lü20 �³1(Ù=>g'I�+ 50%&ãngglutathione 

sepharose 4B (GE Healthcare) 40 µlTl" 100 pmol GST-hCIA/ASF1(155)kû�lü GST 

pull-down assay buffer (25 mM MES pH 5.6, 500 mM NaCl, 0.1% NP-40, 1 mM PMSF, 50 

mM 2-mercaptoethanol) ã0 500 pmol 5 His-DBD(CCG1) (20 µl)8 500 pmol Ò'ã¬t

voH%&'( H4+¶v/ (5 µl)k 4 °C0 1.5,³y3%§�+GST pull-down assay 

buffer (250 µl)0 3�^_lmmüSDS-PAGEkD`+B5müGST-hCIA/ASF1(155)a±

�qay3lm His-DBD(CCG1)k6 His �Ó640�ÌlüHis-DBD(CCG1)a±�q

ay3lmÒ'ã¬tvoH%&'( H4+¶v/k6¬tvoH%&'(640�Ì

I�+ì,Ëk�Iwaü¼½^ duplicate0D`+6 His�Ó64~��6¬tvoH

%&'(64kÊ3"�(ac®~��+¶v/5F:k¯I�+¬7ÒÑ-X('

,go8l" GSTkG��+ 
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O¼½yÔ~��ñÞP  

 

1. His-DBD(CCG1) Tyr1417Phe/Y1540Phe5rs 

! rslm His-DBD(CCG1) WT/Tyr1417Phe/Y1540Phe5 SDS-PAGEk[ 61a�I+_

¦�0w�ø�(ac®Ä)��0Vm+  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. GST¶o·¸(¬¹t1 

! GST¶o·¸(¬¹t15yÔüDBD(CCG1) Tyr1417PheØÇ1' 1aÙ8 Tyr1540Phe 

ØÇ1' 1bÙi�40^üÒ'ã¬tvoH%&'( H4+¶v/85y3Äa^%&

ø©)�þ&m+DBD(CCG1) Tyr1417PheØÇ1' 1aÙi�40^üÒ'ã¬tvoH

+¶v/85¨©ªG)¦QýaÆpl"��Ø[ 62 �ë dg( 3Ù+B5��0ü

DBD(CCG1) Tyr1540PheØÇ1' 1bÙi�40^üÒ'ã¬tvoH%&'( H4+¶

v/85¨©ªG)Ë£aÛyI�28)Úþýaø3mØ[ 62 �ë dg( 4Ù+ñ

�5yÔýþüDBD(CCG1)53/01(aÒ'ã -¬tvoHn�(+¶v/)y3l

"��8ñAþ&�+MmüDBD(CCG1)53/01(~Ç�Ò'ã -¬tvoH+¶v

/5y3��^=Vl�ø3"��28)�û%&�+ Jacobson þ5��0^ü

DBD(CCG1)8¬tvoH%&'( H4+¶v/^ü7R5¬u®¯°�s&m�¬t

voH%&'( H4 +¶v/ (Ac-Lys5/Lys12)85y38»Ë)�G��28)Úþý

aø3"~Kü25 2 R5¬tvoH%&mn�(¯°59s^üDBD(CCG1)5 2 R

[ 61. His-DBD(CCG1) WT/Tyr1417Phe/Y1540Phe5 SDS-PAGE 
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545%6¹'³59s0*� 25 Åa�ùl"��+2528ýþüDBD(CCG1)ZÄ

4^�-¬tvoH%&'(H4+¶v/8 1R545%6¹'aRV 1R5¬tvoH

n�(8¨©ªGl"��8ñAþ&�Ø[ 63AÙ+lýlø)þüCIA/ASF1(155))

DBD(CCG1)5y3Ç1' 10234kÅÆI�280üDBD(CCG1)ZÄ48^ì_�

`ay30VøløKüDBD(CCG1)5345%6¹'a 1R5Ò'ã-¬tvoH%&

' ( H4 + ¶ v / )y3I�50^ø�ý8ñAþ&�Ø[ 63BÙ+

CIA/ASF1(155)–DBD(CCG1)234a~Ç� DBD(CCG1)5¬tvoH%&'( H4+¶

v / )f5�`ay3l"��5ýkÚþýaI�a^üómü

CIA/ASF1(155)–DBD(CCG1) –¬tvoH%&'(H42345´467k��I�'(

)*�8ñAþ&�+  

! CIA/ASF1(155)–DBD(CCG1)234a¬tvoHn�(k¤¥3¦§m.po0^ , 

Ç1' 1ba¬tvoHn�()y3I�w�ø��)Ê:lø�m`üÇ1' 1b0¬

tvoHn�()y3I�a^ DBD(CCG1)567ij)'(aø�ýGl&ø�Ø[

58Ù+MmüÒ'ã -¬tvoH%&'( H4 +¶v/ÉÊqa CIA/ASF1(155)8

DBD(CCG1)5y3Ä)Å|I�28üøÿ5y3a^pøl8G 4 R5n�(¯°)

¬tvoH%&m%&'( H4)'(0*�28üDBD(CCG1)53/01(a¬tvo

H%&'( H4+¶v/)y3l"��28kñA3¦§�8üDBD(CCG1)8¬tvo

H%&'( H4+¶v/5y3^ü[ 63Ca�I�`øy3��k;3"��28)�

û%&�+ 

! ó�5¼½��0^ü DBD(CCG1))�±�qad�(akóI�m`ü ¬7ÒÑ-

X(',gok8�28)0Vøý3mØ[ 62 �ë dg( 5Ù+íáø��k<`�

m`a^üGST¶o·¸(¬¹t1ñ¡5¼½3�0D`'()*�+  
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[ 62. DBD(CCG1) Tyr1417Phe, Tyr1540Phei�4kG�m¬tvoH%&'

( H4+¶v/Ê:�05 GST¶o·¸(¬¹t15yÔ  
3/01(ai�kt�I�280ü DBD(CCG1)8Ò'ã-¬tvoH%&'(

H4+¶v/85y3Ä)Æpl"��28ýþü3/01(aÒ'ã-¬tvoH

%&'( H4+¶v/)y3l"��28)�û%&�+3/01(a~Ç�Ò'

ã-¬tvoH+¶v/ H4 5y3Äaå�)²þ&�28ýþü3/01(a~

Ç�øÿ5y3��)�ø3"��28)�û%&�+  

 

[ 63. DBD(CCG1)8¬tvoH+¶v/5Ö×%&�y3��  
A) DBD(CCG1)5yz678 DBD(CCG1)8¬tvoH%&'( H4+¶v/kG�

m ITC a��¨©ªG��5yÔýþÕ�%&� DBD(CCG1)8¬tvoH%&'

( H4 +¶v/85y3��+ B, C) �q5¼½yÔýþÕ�%&�

CIA/ASF1(155)–DBD(CCG1)234a~Ç� DBD(CCG1)5¬tvoH%&'( H4

+¶v/5y3��+CIA/ASF-DBD(CCG1)234a~Ç�Ò'ã¬tvoH%&'

( H45y3cdkÚþýaI�m`a^üCIA/ASF1(155)–DBD(CCG1)–Ò'ã¬t
voH%&'( H4+¶v/2345´467k��I�'()*�8ñAþ&�+ 
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7.4 ¬tvoH%&'( H4+¶v/kXlm DBD(CCG1)5Þßà3 

 

OYqP 

! 7.2, 7.3 5¼½5yÔü[ 63C 5�`aÒ'ã-¬tvoH+¶v/kXl" 2 R5

DBD(CCG1))¨©ªGl"��Ñ:Ë)�%&m+B20üMQ DBD(CCG1))Þßà

3I�5ýÚþýaI�m`ü Blue Native-PAGE kD`+B5müÒ'ã -¬tvoH

+¶v/kXl" DBD(CCG1)ì")y3I�ýf`ýÚþýaI�m`aü GST¶o

·¸(¬¹t1kD`+ 

 

O¼½��P  

1. Blue Native-PAGE 

! Æ�5Davis¯a��Native-PAGE0^üS°Ë�(ac®0*� DBD(CCG1)^��

%&ø�m`üBlue Native-PAGE (Invitrogen)kD3m+2.35��0DBD(CCG1)krs

lm+rslmDBD(CCG1)kNative-PAGEÇ(¶o2¹ÐSg0{�I�+SÈ�^50 

mMñ�abAü{�Ëk���m`aDMMk{|lm+}slmÇ(¶oaCoomassie 

G-250k{|lüNativePAGE 4~12% d&'n&Eoa{|I�+150 V ��ý���

01Zy����kD`+1Zy����)�ülmmü1Zy��m5Eo58JY5d

g(kbKÌlü2Zy����kD3m+  

 

2. GST¶o·¸(¬¹t1 

! 500 pmol His-DBD(CCG1)8 100, 250, 500, 1000 pmol Ò'ã¬tvoH%&'(H4+

¶v/ko3lü20�³1(Ù=>g'I�+50%&ãngglutathione sepharose 4B (GE 

Healthcare) 40 µlTl" 100 pmol GST-DBD(CCG1)kû�lüGST pull-down assay buffer 

(25 mM MES pH 5.6, 500 mM NaCl, 0.1 % NP-40, 1 mM PMSF, 50 mM 2-mercaptoethanol)ã

0 500 pmol 5His-DBD(CCG1)8 500 pmol Ò'ã¬tvoH%&'(H4+¶v/ (10 

µl)k 4 ° C0 1.5,³y3%§�+GST pull-down assay buffer (250 µl )0 3�^_lmmü

SDS-PAGEkD`+B5müGST-DBD(CCG1)a±�qay3lm His-DBD(CCG1)k6

His�Ó640�ÌI�+¬7ÒÑ-X(',go8l" GSTkG��+ 
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1. Blue Native-PAGE5yÔ~��ñÞ  

! 1Zy����5yÔüDBD(CCG1)5È�5Å|aV3"ã·gc5��º)�Ì%

&mØ[ 64A dg( 2-9Ù+[ 64Adg( 85EoØUzÙkbKÌlü 2Zy���

�kD3myÔüã·gc52(/^üDBD(CCG1)06Æ%&"��28)¦ý3m+

2&þ5yÔ^üDBD(CCG1)ì")Þßà3l"��28k�l�ûl"��+ Blue 

Native-PAGE 5���0^ü DBD(CCG1)) 12.5 µM (0.5 mg/ml)�K_�È�0

DBD(CCG1))Þßà3I�28)¦ý3mØ[ 64A, BÙ+25�`ø DBD(CCG1)5Þ

ßà3^ü2&M0 GST¶o·¸(¬¹t15¼½0 GSTd�(Ð5�±�qøkó

)�l�þ&m(�5�R0^ø�ý8ñAþ&�+2&^üpÄ0G DBD(CCG1))

GST d�(akól"lM`8üB5 DBD(CCG1)a{mø DBD(CCG1))y3I�2

80�l5 DBD(CCG1)) GSTd�(�a�3l"lM`8ñAþ&�+  

! MmüDBD(CCG1)5Þßà3kõ�qa�|I�8ü¬tvoH%&'(5��a

DBD(CCG1))��y3I�8üDBD(CCG1)ì"5¨©ªGa�K¬tvoHbcde

fgh�a�l5 DBD(CCG1))�3I�280bcdefgh567iHk;lüb

cdefghQêýþ5<=iFk�ËHI�50^ø�ý8ñA�28)0V�+  
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[ 64. Blue Native-PAGEkG�m DBD(CCG1)5� Ä��  
A) 1Zy����  DBD(CCG1)) 12.5 µM (0.5 mg/ml)�K_�È�0ã·g�52(

/)Ý�%&m+B) 2Zy����  ã·g2(/k DBD(CCG1)5�06Æ%&�2
8ýþüDBD(CCG1))Þßà3l"��28)�û%&�+  
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! á#5�`aübcdefgh�05 DBD(CCG1)5Þßà3kñA��0^ü¬t

voH%&'(kXl" DBD(CCG1))y3I�'()*�8�¦&�+Mmü¬tv

oH%&'(kXl" DBD(CCG1))y3I�8�`28)�%&&¿ü DBD(CCG1)

8¬tvoH%&'( H485y3��kñA��0,GøÀ²krA"l&�8ñA

þ&�+B20üÒ'ã-¬tvoH%&'(+¶v/kXl" DBD(CCG1)ì")¨©

ªGI�ýf`ýÚþýaI�m`aü GST¶o·¸(¬¹t1kD`+ 

 

2. GST¶o·¸(¬¹t15yÔ~��ñÞ  

! GST¶o·¸(¬¹t15yÔüGST-DBD(CCG1)8 His-DBD(CCG1))±�qay3

I�28)�%&mØ[ 65B �ë dg( 2Ù+2&^üBlue Native-PAGE5yÔk�l

�ûI�yÔ0*�)üB5¨©ªG^��a-�8�û%&�+%þaüÒ'ã¬t

voH%&'( H4+¶v/{|ÉÊqa GST-DBD(CCG1)aTI� His-DBD(CCG1)5

y3Ä)Å|I�28)�%&mØ[ 65B �ë dg( 8-11Ù+25yÔ^ü¬tvo

H%&'( H4 +¶v/kXl" 2 R5 His-DBD(CCG1))y3lü[ 63C 5�`øy

3��kGR28)�û%&�+Ò'ã¬tvoH%&'( H4 +¶v/kXl"

DBD(CCG1)ì")¨©ªGI�28ýþüáâã0¬tvoH%&mbcdefgh

��05 DBD(CCG1)5Â�qø�3)<=iFk�ËH%§��0¤(ø|Ck�3

"��50^ø�ý8GÕ�%&�+lýlø)þü DBD(CCG1)8Ò'ã¬tvoH

%&'( H4+¶v/85y3��aR�"^�Úø¾)�lüéëì0^�|)��

a¨l�+ómüCIA/ASF1(155)–DBD(CCG1)–Ò'ã-¬tvoH%&'( H4+¶v/

2345yz67k��I�280B5y3��^Úþýaø�8ñAþ&�+ó�5

¼½��0^üHis-DBD(CCG1))�±�qa GST d�(akól"lM�ü¬7ÒÑ

-X(',gok8�28)0Vøý3Ø[ 65B �ë dg( 8-11Ù+íáø��k<

`�m`a^üGST¶o·¸(¬¹t1ñ¡5¼½3�0D`'()*�8ñAþ& �+ 

! Blue Native-PAGE8GST¶o·¸(¬¹t15yÔýþ DBD(CCG1))Þßà3I�

28)Úþýaø3m)ü�ÓøfkW|l"�ø�}0cd5 DBD(CCG1)^ü

DBD(CCG1)ZÄ48l"{|¦0Ê:l"��8ñAþ&�+2&^ü 6.5.1 5��Í

ÎÏ 136 µM 5È�0 DBD(CCG1)5ZÄ48l"Ê:l"��28)¦ý3"��+

{|¦0^ DBD(CCG1)5ZÄ48l"Ê:l"��)üBlue Native-PAGE6 GST¶o

·¸(¬¹t1øf5±~ø���0^ü DBD(CCG1)5Þßà3)¥2K6Ilø�

8ñAþ&�+  
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[ 65. ¬tvoH%&'( H4+¶v/Ê:�05 GST¶o·¸(¬¹t15yÔ  
A) ¼½5�([+B) GST¶o·¸(¬¹t15yÔ+Blue Native-PAGE5yÔ8ì�ü

DBD(CCG1)ì")y3l"��+MmüÒ'ã -¬tvoH%&'( H4+¶v/5{|

ÄÉÊqa DBD(CCG1)ì"5y3Ä)Å|I�28ýþüÒ'ã -¬tvoH%&'(

H4+¶v/kXl"üDBD(CCG1)ì")y3l"��8ñAþ&�+lýlø)þüó

�5¼½��0^üHis-DBD(CCG1)5 GSTd�(Ð5�±�qakóI�28ýþü¬

7ÒÑ-X(',gok8�28)0Vøý3m+  

A 

B 
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7.4%&'( (H3–H4)2 kG�mÜ3¼½ 

 

OYqP 

! DBD(CCG1)85¨©ªGkXl"¶,.g�g�ancog'%&m CIA/ASF1 ^

Za%&'( H3–H4 ksq8lübcdefgh67kghI�28)ñAþ&�+

ï�)��lm CIA/ASF1(155)–DBD(CCG1)2348CIA/ASF1–%&'(H3–H4234

5 CIA/ASF1 � 067¤¥3¦§kD`8ü´4�~5m` DBD(CCG1)8%&'(

H3–H4)CIA/ASF1aTl"Ü3qa¨©ªGI�28)Ö×%&�  ([ 66)+B20ü

3 ÿ5¨©ªG5«äËkÚþýaI�m`ü CIA/ASF1(155), DBD(CCG1), %&'(

(H3–H4)2 k G � m Ü 3 q ¨ © ª G ¼ ½ k D`'()*�+MQü

CIA/ASF1(155)–DBD(CCG1)234a%&'((H3–H4)2k{|I�Ü3¼½kD`+  

 

[ 66. CIA/ASF1–DBD(CCG1)234arA�%&'( H3–H45pq  
¾°0�lm��)´4�~k¥2l"��8ñAþ&� + 

A) y3Ç1' 15CIA/ASF18CIA/ASF1–H3–H42345CIA/ASF1k¤¥3¦§+

B) y3Ç1' 25CIA/ASF18CIA/ASF1–H3–H42345CIA/ASF1k¤¥3¦§+ 

A B 
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O¼½��P  

! 50% &ãng glutathione sepharose 4B (GE Healthcare) 40 µl Tl" 100 pmol 

GST-hCIA/ASF1(155)kû�lüGST pull-down assay buffer (25 mM MES pH 5.6, 500 mM 

NaCl, 0.1% NP-40, 1 mM PMSF, 50 mM 2-mercaptoethanol) ã 0 500 pmol 5

His-DBD(CCG1) (20 µl)k 4 °C0 1.5,³y3%§�+GST pull-down assay buffer (250 µl)

0 3 �^_lmmü 0, 100, 250, 500 pmol 5%&'( (H3–H4)2 uAêGll^

(H3L126A/I130A–H4F100A) i�4 (10 µl)k{|lü10�³1(Ù=>g'I�+�[k��

lmmüGSTd�(k GST pull-down assay buffer (250 µl)0 3�^_I�+�[8¿t

a�Ç" SDS-PAGEkD�üGST-hCIA/ASF1(155)a±�qay3lm His-DBD(CCG1)ü

%&'( H3–H4uAê/i�4 {|ÉÊqauslm DBD(CCG1)k6%&�Ó640

�ÌI�+ 

 

OyÔ8ñÞP 

! Ü3¼½5yÔüCIA/ASF1(155)–DBD(CCG1)234a%&'((H3–H4)2 {|I�2

80 DBD(CCG1)) CIA/ASF1(155)ýþ�slüCIA/ASF1(155)^%&'( H3–H4 82

34kÅÆI�28)�%&mØ[ 67B �ë dg( 8-11Ù+lýlB5��0ü%&

'( H3–H45 3¤i�4kG�"Ü3¼½0^ü%&'( H3–H45 3¤i�45{|

I�280 DBD(CCG1)) CIA/ASF1(155)ýþ�s§QüCIA/ASF1(155)–DBD(CCG1)2

345�l)ð;%&"��28)�%&mØ[ 67B �ë dg( 8-11Ù+25yÔý

þü%&'( H3 5 "2 ~�� "3 50n¹c&8%&'( H4 5 C -.��)ü

CIA/ASF1(155)–DBD(CCG1)23485Ü3q¨©ªGa¤(0*�28)Úþýaø

3m+2&þ5yÔ^ü[ 66 5 CIA/ASF1(155)5¤¥3¦§ýþÖ�%&m´4�~

8ø���8��a�l�ùl"��+Mmüy3Ç1' 1a~Ç� CIA/ASF1(155)^ü

%&'(H3–H485¨©ªGa«¦�¬u®¯°)DBD(CCG1)85¨©ªGa«r

l"~þQüB&þ5¬u®¯°^ 90%Ål{l¦a½Ìl"��28ýþü

CIA/ASF1(155)^=Vø67iHkV`28øl`�a%&'( H3–H4 8234kÅ

Æ0V�8ñAþ&�Ø[ 68A, è 9Ù+lýlø)þüy3Ç1' 25 CIA/ASF1(155)

^ü%&'( H3–H485y3a«¦�¬u®¯°) DBD(CCG1)85y3a«rl"

~Kü%&'( H3–H48234kÅÆI�28)Ø¨0*�28)Ö×%&�Ø[ 68B, 

è 9Ù+RMKü[ 68 5¼½0Ý�%&m CIA/ASF1(155)5 DBD(CCG1)ýþ%&'(

H3–H4Ð5<Ì^üCay3Ç1' 15 CIA/ASF1(155))«rl"��G58ñAþ&

�+



 

 130 

 

[ 67. %&'( (H3–H4)2 uAê /i�4kG�mÜ3q¨©ªG��5yÔ  
A) ¼½5�([ B) Ü3¼½5yÔ+%&'(H3–H453¤i�4^ü%&'(

(H3–H4)2 àÄ4ÅÆk}~I�88GaüCIA/ASF1(155)8¨©ªG0Vø�i�

40*�+%&'((H3–H4) uAê0^üdg(2a�IDBD(CCG1)5Äk100 %8

�1lm.3üdg(100^F20%5DBD(CCG1))�[ausl"��+��ü%

&'(H3–H453¤i�40^CIA/ASF1(155)ýþ�sI�DBD(CCG1)5Ä^�q
aÆpl"��+  

A 

B 
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[ 68. %&'( H3–H485¨©ªGa«¦� CIA/ASF15¬u®¯°  
%&'( H3–H485¨©ªGa«¦� CIA/ASF15¬u®¯°kU�ØÇ1' 1Ù

8ed(��ØÇ1' 2Ù5&ÒÑ¹c.po0�I+y3Ç1' 1 0^ü

CIA/ASF1(155)5%&'( H3–H4 85y3è´)½Ì%&"��+lýlø)þü

y3Ç1' 2 0^ü CIA/ASF1(155)5%&'( H3–H4 85¨©ªGè´)

DBD(CCG1)8 CIA/ASF1(155)5¨©ªGè´0��l"��+  

A B 
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1) %&'( H385y3a«rI�¬u®¯°5{l½Ì´µ  

Residue CIA (free)† 
(Å2) 

CIA–H3–H4 
(Å2) 

CIA–DBD site 1 
(Å2) 

CIA–DBD site 2 
(Å2) 

Val45 28.33 (1.00)§ 0.00 (0.00) 35.50 (1.25) 19.10 (0.67) 

Ala48 85.80 (1.00) 0.60 (0.01) 94.40 (1.10) 28.70 (0.33) 

Asp54 43.47 (1.00) 33.70 (0.78) 45.20 (1.04) 40.40 (0.93) 

Val92 89.27 (1.00) 15.20 (0.17) 21.80 (0.24) 40.30 (0.45) 

Val94 27.20 (1.00) 0.00 (0.00) 31.10 (1.14) 10.20 (0.38) 

Leu96 16.33 (1.00) 0.00 (0.00) 15.50 (0.95) 16.40 (1.00) 

Arg108 80.90 (1.00) 1.70 (0.02) 99.10 (1.22) 60.70 (0.75) 

Tyr112 80.13 (1.00) 1.70 (0.02) 47.80 (0.60) 1.50 (0.02) 

Asn114 35.13 (1.00) 1.20 (0.03) 8.60 (0.24) 27.10 (0.77) 

Asn138 48.33 (1.00) 28.50 (0.59) 59.70 (1.24) 36.90 (0.76) 

Arg145 128.73 (1.00) 10.90 (0.08) 128.80 (1.00) 26.00 (0.20) 

Thr147 59.80 (1.00) 2.50 (0.04) 70.50 (1.18) 43.40 (0.73) 

Sum (Average) 723.43 (1.00) 96.00 (0.13) 658.00 (0.91) 350.70 (0.49) 

 

 

2) %&'( H485y3a«rI�¬u®¯°5{l½Ì´µ  

Residue CIA (free)† 
(Å2) 

CIA–H3–H4 
(Å2) 

CIA–DBD site 1 
(Å2) 

CIA–DBD site 2 
(Å2) 

Val45 6.57 (1.00)§ 0.00 (0.00) 4.50 (0.69) 0.80 (0.12) 

Ala48 27.87 (1.00) 0.00 (0.00) 30.60 (1.10) 18.70 (0.67) 

Asp54 3.03 (1.00) 0.00 (0.00) 3.30 (1.09) 2.10 (0.69) 

Val92 20.97 (1.00) 2.60 (0.12) 20.10 (0.96) 17.60 (0.84) 

Sum (Average) 58.43 (1.00) 2.60 (0.03) 58.50 (0.96) 39.20 (0.58) 

 

è 9. CIA/ASF15%&'( H3–H4y3¯°5{l½Ì´µ5mv  
† CIA/ASF1 5 { l½Ì´µ^ü CIA/ASF–histone-H3–H4 2 3 4 8

CIA/ASF1–DBD(CCG1)2345 3R5 CIA/ASF15\Pn0*�+  
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7.5 DBD(CCG1)kG�mÜ3¼½ 

 

! 7.4 5yÔýþü%&'( H3–H4 8 DBD(CCG1)) CIA/ASF1(155)aTl"Ü3qa

¨©ªGlüCIA/ASF1(155)) DBD(CCG1)ýþ%&'( H3–H4 Ð�Ç�%&�28ý

þü7.4 5yÔ^ï�5.pok�l[;l"��8ñAþ&�+%þa25.pok

�WÇ�m`a^üCIA/ASF1(155)5 DBD(CCG1)ýþ%&'( H3–H4 Ð5<Ì)�Ñ

Úqa<DI�28kxÚI�'()*�+B20üZa 7.45Úÿ!)¥2�5ýf

`ýÚþýaI�m`üCIA/ASF1–%&'( (H3–H4)2234a DBD(CCG1)k{|I�

Ü3¼½kD`+ 

 

O¼½��P  

! 50%&ãng glutathione sepharose 4B (GE Healthcare) 40 µl Tl" 100 pmol 

GST-hCIA/ASF1(155)kû�lüGST pull-down assay buffer (25 mM MES pH 5.6, 500 mM 

NaCl, 0.1% NP-40, 1 mM PMSF, 50 mM 2-mercaptoethanol)ã0 100 pmol 5%&'(

H3–H4 (20 µl)ky3%§�+GST pull-down assay buffer (250 µl)0 3�^_lmmü0, 100, 

250, 500 pmol DBD(CCG1) (10 µl)k{|lü10�³1(Ù=>g'I�+GST pull-down 

assay buffer (250 µl)0 3 �^_lmmü�[8¿ta�Ç" SDS-PAGE kD�ü

GST-hCIA/ASF1(155)a±�qay3lm His-DBD(CCG1) ~��%&'( H3–H4ü

DBD(CCG1){|a�Kuslm%&'( H3–H4k CBB0�ÌI�+  
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OyÔ8ñÞP 

! Ü3¼½5yÔüCIA/ASF1(155)–%&'( H3–H4234a DBD(CCG1)k{|I�2

80%&'( H3–H4 ) CIA/ASF1(155)ýþ�s§QüCIA/ASF1(155)–%&'( H3–H4

234)ð;%&"��28)�%&m Ø[ 69B dg( 7-9Ù+é3"üDBD(CCG1)

8%&'( H3–H4 ^ CIA/ASF1(155)aTl"Ü3qa¨©ªGlü CIA/ASF1(155)5

DBD(CCG1)ýþ%&'(H3–H4Ð5iH^�ÑÚqa<DI�28)Úþýaø3m

Ø[ 69B dg( 3-9Ù+2&þ5yÔ^üDBD(CCG1)85¨©ªGkXl"¶,.g�

g�ancog'%&m CIA/ASF1) DBD(CCG1)ýþ%&'( H3–H4Ð8�Ç�%&ü

bcdefghkghI�8�`� 96.pok�l[;l"��8ñAþ&�+ 

[ 69. CIA/ASF1–%&'( H3–H4234arA� DBD(CCG1)5pq  
A) ¼½5�([ B) DBD(CCG1)kG�mÜ3q¨©ªG��5yÔ 

A 

B 
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OÊG97 P  

- �êÎÏ9: MX-300 (TOMY) 

- ,g�g: AR500-04 (TOMY), AR015-24 (TOMY) 

- �¡ÄÿÐÑo�g : Amicon Ultra 15 (Millipore) 

- �ll��: DU 640 SPECTROPHOTOMETER (Beckman Coulter) 
- PCR (Applied Biosystem, GeneAmp 9700) 
 
OGST¶o·¸(¬¹t1aÊGlmd�(P  
- Glutathione sepharose 4B (GE Healthcare) 
 
O´467 è�aÊGlm¶,ÓãhP  
- Pymol (http://pymol.sourceforge.net/) 
 
O����P  
- NuPAGE Bis-Tris 4-12% Gel (Invitrogen) 
- NuPAGE MES Running Buffer (Invitrogen) 
- See Blue Plus2 Prestained Protein Marker (Invitrogen) 
 
O¸«&�(-,¹ÒÑ(ÓP  
- MagicMarker Western Protein Standards (Invitrogen, LC5602) 
- anti-His antibody (GE Healthcare, 27-4710-01) 
- ECL goat anti-mouse IgG (GE Healthcare, NA931V) 
- ECL Western Blotting Detection Reagents (GE Healthcare, RPN2106) 
- 3MM the nitrocellulose membrane (Whatman) 
- anti-histone H4 antibody (Upstate Cat: 07-108) 
- anti-acetyl-histone H4 antibody (Lys5; Upstate Cat: 06-759) 
- anti-acetyl-histone H4 antibody (Lys8; Upstate Cat: 06-760) 
- anti-acetyl-histone H4 antibody (Lys12; Upstate Cat: 06-761) 
- anti-acetyl-histone H4 antibody (Lys16; Upstate Cat: 06-762) 
- anti-acetyl-histone H4 antibody (Lys5/8/12/16; Upstate Cat: 06-866) 
- HRP goat anti-rabbit IgG (H+L) DS grade (Zymed, Cat: 65-6120) 
 
O+¶v/P  
%&'( H4 N -5 20 ¬u®¯°5��k3Ælü3n�(¯°a¬tvoHno

%§m+ 

- histone H4 peptide (+¶v/DE/��3Æ ; AE-593, Lot 910-708271) 

- acetyl-histone H4 peptide (+¶v/DE/��3Æ ; Lys5, AE-603, Lot 220-709121) 

- acetyl-histone H4 peptide (+¶v/DE/��3Æ ; Lys8, AE-604, Lot 750-709111) 

- acetyl-histone H4 peptide (+¶v/DE/��3Æ ; Lys12, AE-605, Lot 750-709101) 

- acetyl-histone H4 peptide (+¶v/DE/��3Æ ; Lys16, AE-606, Lot 750-709061) 

- acetyl-histone H4 peptide (+¶v/DE/��3Æ ; Lys5/12, AE-594, Lot 910-708272) 

- acetyl-histone H4 peptide (+¶v/DE/��3Æ ; Lys8/16, AE-595, Lot 750-708282) 

- acetyl-histone H4 peptide (+¶v/DE/��3Æ ; Lys5/8/12/16, AE-596, Lot 
750-708281) 

- acetyl-histone H4 peptide (Upstate; Lys5/Lys 8/Lys 12/Lys 16, Cat: 12-353) 



 

 136 

 
OBlue Native-PAGE����P  

1Zy����  
- NativeMark Unstained Protein Standard (Invitrogen) 
- NativePAGE Sample Buffer (4X) (Invitrogen) 
- 10% DDM (n-dodecyl-$-D-maltoside) (Invitrogen) 
- NativePAGE 5% G-250 Sample Additive (Invitrogen) 
- Native PAGE 4-12% Bis-Tris Gel 10well (Invitrogen) 
 
2Zy����  
- NuPAGE LDS Sample Buffer (4X) (Invitrogen) 
- NuPAGE Sample Reducing Agent (Invitrogen) 
- NuPAGE Novex 4-12% Bis-Tris Gel with IPG-well (Invitrogen) 
- NuPAGE MES Running Buffer (Invitrogen) 
- Ethanol 
 
O{l½Ì´µ5��aÊGlm¶,ÓãhP  
- Surface (CCP4) 
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[ 8\  

áâãa~Ç� Cia1p/Asf1p8 Bdf1p5«äË  
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8.1 åæçkG�m Spt(-) èéê��ØëìDEÙ 

 

! ëìDEk<`"��KLD0^ü2&M0a Spt(-) èéê��kG�"åæ

Cia1p/Asf1p8 Bdf1p, Bdf2p)ùú>qa¨©ªGI�28kÚþýal"�� (9)+B2

0üCia1p/Asf1p8 Bdf1p/Bdf2p)y3Ç1' 18 25� è´kªGl"áâã09:

qø¨©ªGkl"��ýf`ýÚþýaI�m`üi�4kG�m Spt(-) èéê��

)D¦&m+Bdf1p, Bdf2p5i�t�Ý�^ü[ 70~��è 10kG8a��lm+  

 

OyÔ~��ñÞP  

 

! Bdf1p¾i�4kG�m Sptèéê��5yÔüy3Ç1' 1 (Tyr338Ala, Val347Ala, 

Asn350Ala, Val403Ala) 8y3Ç1' 2 (Thr216Ala, Asn423Ala) 5¾i�4) Spt(-) è

éêk�lm+y3Ç1' 18y3Ç1' 2)áâã09:qø� è´0*�28)

�%&mØ[ 71F-HÙ+lýlø)þüSpt(-) èéêk�lm¬u®¯°) Cia1p/Asf1p

85¨©ªGa¤(0*�ýf`ýéëì0^¦ýþø�+  

! ZaüSpt(-) èéêk�l�I Cia1p/Asf1p Y112Ai�ça Bdf25¾i�4kÿüû

é%§�bý¼½)D¦&m+bý¼½5yÔüBdf25uAç0^ Cia1p/Asf1pa��

Spt(-) èéê)bý%&�)üBdf2 5 Leu354AlaØy3Ç1' 1ÙüVal408AlaØy3Ç

1' 1Ù¾i�ç0^ Spt(-) èéê)bý%&ø�28ýþüy3Ç1' 1)Cia1p/Asf1p

8 Bdf285¨©ªGaªG%&"��8ñAþ&�Ø[ 71C-EÙ+ 

! ñ�5yÔýþüBdf1p/Bdf2p8 Cia1p/Asf1p^üy3Ç1' 109:qø¨©ªGl

"��28)�û%&�+  
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[ 70. DBD(CCG1), Bdf1p, Bdf2p5¬u®)g6(&¬ã10('  

A) Gcn5Øµ�Ù(46)8 DBD(CCG1)5/01( 2Ø¶Ù567¤¥3¦§ Ø^a¬oÙ+

BRD2Øed(�Ù(42)8 DBD(CCG1)5/01( 1567¤¥3¦§Øva¬oÙ+B) ´

467a°*�m¬u®)g6(&¬ã10('5yÔ+Ë£aðÊ%&m¬u

®¯°kU�0�I+¨©ªG��Ø[ 74Ù6ùú>q��Ø[ 71Ù0i�kt�

lm¬u®¯°^ü·ü¶0�I+CIA/ASF1 ay3I�Ç1'ked(��5z

0]±+DBD(CCG1)5 2Z6760n¹c&5þ/^¬u®ÎÏ5�Ýa�I+  
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  GST¶o·¸(¬¹t16 Sptèéê��0i�kt�lm¬u®¯°5TFè  

 

DBD(CCG1) Bdf1p Bdf2p 

K1419 

I1420 

N189 

Y190 

N189/Y190 

N174 

Y175 

N174/Y175 

R1446† T216 T201 

D1502† ? ? 

F1509 ? ? 

W1526 Y338 

P339 

Y338/P339 

F343 

P344 

F343/P344 

K1535 

F1536 

P346 

V347 

S348 

M349 

N350 

M349/N350 

P351 

I352 

(A353) 

L354 

N355 

L354/N355 

Y1589 V403 V408 

Y1607 

H1610 

R421 

N423 

R421/N423 

N426 

I429 

N426/I429 

 

è 10. DBD(CCG1), Bdf1p, Bdf2p5¬u®¯°5TFè  

´467a°*�m¬u®¯°5)g6(&¬ã10('5yÔü DBD(CCG1)

5¬u®¯°aTFI� Bdf1p/Bdf2p5¬u®¯°kè�lm+ 

* ¨©ªG��Ø[ 74Ù8ùú>q��Ø[ 71Ù5yÔüCIA/ASF1(155) (Cia1p/Asf1p)

8 DBD(CCG1) (Bdf1p/Bdf2p)85¨©ªGa¤(18ñAþ&�¬u®¯°kU

�0�I+  

† DBD(CCG1)5 Arg1446Ala, Asp1502Alai�4^üGSTd�(a�±�qakóI

�28ýþüGST¶o·¸(a^ÊGløý3m+  
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[ 71. Bdf1/Bdf2kG�m Sptèéê��5yÔ  

A) Cia1p/Asf1p¾i�4ç5ªÆ��+B) Cia1p/Asf1p¾i�4kG�m Sptèéê

��5yÔ+C) Bdf2p uAê/i�4kG�mbý¼½ç5ªÆ��+D) Bdf2a�

�bý¼½5yÔ+E) D 5yÔk´467�aí¹¶lmG5+ Cia1p/Asf1p 85

y3a«rI�¬u®¯°k9� +«rlø�¬u®¯°k·�0�I+ F) 

Bdf1¾i�4ç5ªÆ��+G) Bdf1¾i�4kG�m Sptèéê��5yÔ+H) F

5yÔk´467�aí¹¶lmG5+A÷>q¤(Ë5_�¬u®¯°k9

�ü��¬u®¯°k·�0�I+  
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8.2 åæçkG�mc,ív(îï¿À�ØChIPÙØëìDEÙ 

 

OYqP 

! ëìDEk<`"��KLD0^ü Cia1/Asf1p8 Bdf1/Bdf2p) in vitro0Ø²¨©ª

GI�1Ç0ølüáâã0G¨©ªGI�28kîï¿Àa�3"Úþýal"��+

lýlø)þüBdf1p 8 Cia1p/Asf1p )�Rf5¶,.g�g�0234kÅÆl"�

�ýf`ýaR�"^k1íáøpg�^Hþ&"�øý3m+B20ü Bdf1p 8

Cia1p/Asf1p )f5ùú ��aëF:lü9:qø¨©ªGkl"��ýkÚþ ýa

I�m`ü@ADEN5¬H!"a�3" ChIP��)D¦&m+  

 

OyÔ~��ñÞP  

! ChIP��0^üPMA1üACT1üPHO11üGAL10üGAL1üHOùú ¶,.g�g�0

5 Bdf1püCia1p/Asf1püpol IIühistone H3 5F:)}Jþ&m+ChIP ��5yÔü

Cia1p/Asf1p8 Bdf1p^ PMA1üACT1ùú 5�Ëê5¶,.g�g��aF:I�2

8)�%&Ø[ 72 A-DÙ+ZaüBdf1p Val403AlaØÇ1' 1Ùi�çkG�" ACT1¶

,.g�g�5 Bdf1üCia1p/Asf1püpol IIühistone H35F:k}JmyÔüCia1p/Asf1p

8 Rpb1p5F:),�aÆplühistone H35F:)Å|lmØ[ 72 E, F, HÙ+258

VüBdf15F:aiH^�þ&øý3mØ[ 72 GÙ+Bdf1p¾i�4kG�m ChIP�

�^üåæáâã0üÁBdf1pkXl" Cia1p/Asf1p)¶,.g�g�ancog'%&

��Cia1p/Asf1p)¶,.g�g�5%&'(kÛEI��RNA pol II)¶,.g�g

a©('ng%&�Ã8�`� 96.pok�ûI�yÔ0*�8�A�+  
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[ 72. ¶,.g�g�05 Cia1p/Asf1p, Bdf1p, histone H3, pol II5F:��  
A-D) 3ùú ¶,.g�g�05 pol II (A), histone H3 (B), Bdf1p (C), Cia1p (D)5¨

TqøF:+E-H) Bdf1p WT/Val403Alaç5 ACT1¶,.g�g�05 pol II (E), histone 

H3 (F), Bdf1p (G), Cia1p (H)5F:+ 
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8.3 Bdf1p5¾i�4kG�m GST¶o·¸(¬¹t1 

 

OYqP 

! ëìDEk<`"��;=5KLDa�KåæIJ5 Cia1p/Asf1p8 Bdf1) in vitro

0±�qay3I�28)�%&"��+lýlø)þü%' CIA/ASF18 DBD(CCG1)

5¨©ªG8ì�üCia1p/Asf1p ) Bdf1p 5Ç1' 1 8Ç1' 2 kªGl"y3l"�

�5ý¦ýþø�+B20üf1þ5� è´kG�"234kÅÆl"��ýÚþý

aI�m`üBdf1p¾i�kG�m GST¶o·¸(¬¹t1kD`+ 

 

O¼½��P  

 

1. His-Bdf1p uAê/i�45rs 

! è 10a�lm¬u®¯°5¦ýþüCia1p/Asf1p85¨©ªGa¤(ø¬u®¯

°k+,lü¬ãw(¯°axjlm His-Bdf1p¾i�4k 5NOªÆlm+i�5t

�^I0a Spt(-) èéê��0ÊGlm¶ã&/ýþ=yzG5ûé>c�ga5

§ýA�280üHis-Bdf1p uAê/i�45ûé¶ã&/  (pET28b Bdf1p: 147-422)

k ª Æ l m + Ç -c,gw(ÓaÊGlm¶ã1íg^ü

5’-ATAAGAATGCTAGCAATCCAATACCAAAGCACCAGC-3’ (Forward) 8

5’-ATAAGAATGCGGCCGC AGGCCTATCCGCCCATTTG-3’ (Reverse)0*�+R#ýþ

rsM0^ü2.85��0D3m+  

 

2. GST¶o·¸(¬¹t1 

! 50 %&ãng glutathione sepharose 4B (GE Healthcare) 40 µl Tl" 100 pmol 

GST-yCia1p/As1p(155)kû�lüGST pull-down assay buffer (25 mM HEPES-KOH, 200 mM 

KCl, 20 % glycerol, 12.5 mM MgCl2, 0.1 % NP-40, 50 mM 2-mercaptoethanol)ã0 500 pmol 

5 His-Bdf1 uAê/i�4 (20 µl)k 4°C 0 1.5 ,³y3%§�+GST pull-down assay 

buffer (250 µl)0 3�^_lmmüSDS-PAGEkD�üGST-yCia1p(155)a±�qay3l

m His-Bdf1pk6%&�Ó640�ÌI�+¬7ÒÑ-X(',go8l" GSTkG�

�+ 
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OyÔ8ñÞP 

 

1. His-Bdf1p uAê/i�45rs 

! rslm His-Bdf1p uAê8i�45 SDS-PAGEk[ 73a�lm+_¦�0w�ø

�(ac®Ä)��0Vm+  

 

 

 

 

 

 

 

 

 

 

 

 

 

2. GST¶o·¸(¬¹t1 

! GST¶o·¸(¬¹t15yÔüÇ1' 1 (Val403Ala) 8Ç1' 2 (Thr216Ala) 5¾i

�4 Bdf1p8 GST-yCia1p/Asf1p(155)5y3Ä)ÆplmØ[ 74Ù+GST¶o·¸(5y

ÔüBdf1paTl" Cia1p/Asf1p(155))y3I�� è´) 2ÆK*�28)�%&m+

2&þ5yÔ^ü%'IJ5�(ac®kG�m GST ¶o·¸(¬¹t15yÔ8�

l�ùI�28)¦ý3m+Ìöåæ Bdf1p 8 GST-yCia1p/Asf1p(155)5¨©ªG^ü

y3Ç1' 105i�t�a��pq)=V�28ýþüCay3Ç1' 1)«rl"

��28)�û%&�+  

! DBD(Bdf1p)5 Val347Alai�4^üGSTd�(a�±�qakóI�28ýþüGST

¶o·¸(a^ÊGløý3m+  

[ 73. His-Bdf1p5uAê/i�45 SDS-PAGE 
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[ 74. Bdf1p¾i�4kG�m GST¶o·¸(¬¹t15yÔ  
A) GST¶o·¸(¬¹t15yÔ B) 3¾i�45)Ó�o��k ImageJ

(1)kG�

"ÃnHlmÓãÐ+WTk 1008l"�1lm+3�5¼½yÔkÊ3"s:;©

k��lm+C) Cia1p/Asf1p85y3a«rI�¬u®¯°k9�ü«rlø�¬

u®¯°k·�0�I+  
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¼½��  
 
OÊG97 P  

- �êÎÏ9: MX-300 (TOMY) 

- ,g�g: AR500-04 (TOMY), AR015-24 (TOMY) 

- �ll��: DU 640 SPECTROPHOTOMETER (Beckman Coulter) 
- PCR (Applied Biosystem, GeneAmp 9700) 
 
OGST¶o·¸(¬¹t1aÊGlmd�(P  
- Glutathione sepharose 4B (GE Healthcare) 
 
O´467 è�aÊGlm¶,ÓãhP  
- Pymol (http://pymol.sourceforge.net/) 
 
O����P  
- NuPAGE Bis-Tris 4-12% Gel (Invitrogen) 
- NuPAGE MES Running Buffer (Invitrogen) 
- See Blue Plus2 Prestained Protein Marker (Invitrogen) 
 
O¸«&�(-,¹ÒÑ(ÓP  
- MagicMarker Western Protein Standards (Invitrogen, LC5602) 
- anti-His antibody (GE Healthcare, 27-4710-01) 
- ECL goat anti-mouse IgG (GE Healthcare, NA931V) 
- ECL Western Blotting Detection Reagents (GE Healthcare, RPN2106) 
- 3MM the nitrocellulose membrane (Whatman) 
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