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rcs b�`%tfpjbUuwvfq"xyozb s%{ b|i�alnho�pjqUi}^,x�~|�����h�
���%���z�N���z�����%�������%�|�����|�|�

���� U¡U¢�£Y¤�¡|¥§¦ bUq�¨|ujo�p sª© e«tªb�¬U¨�­«b ©|{ uwn�e«pw¨ s ­«bUuwn�e«pj¨ s q�tªpjdfql®}b¯e�°2bUb s±© b s bUq/pjqln
² nh³�¨�­,q�e«bUd*e«¨h°,n�­´v {ªs vfb¯­«q�e´n s vfp sf© e«tªb {fs vfbµ­«uj¶%p sª© e«¨|d}¨|uj¨ © ¶�n s v�v%¶ s n ² pj¬Uq¨�· © b s b s b¯e¸°,¨�­«¹%qUg|xyuºe«tf¨ {ª© t*¬U¨Nbµ»fd%­«bUq�q�pj¨ s ¨�· © b s bUq+vf¨Nb¯q s ¨�e;vfpº­«bU¬µe«uj¶�p ² dªuº¶e«tfbUpº­�¬U¨�¼�­«b ©�{ uwn�e«pj¨ s i ² ¨�vfbUuº¼�®Yn�q�bhv�n�dfdf­«¨zn�¬µtfbUqZ¬U¨ { dfuwbUv�°�pºe«t�e«tªb;n�o�n�pjuwn�®fpjuwpºe¸¶¨�·2uwn�­ © b¯¼�q�¬hn�ujb © b s b�b¯»%df­«bUq�q�pj¨ s vfn�e´n�n�­«b6®f­«p sª© p sf©�{ qc¬Uuj¨�q�b¯­/e«¨�n�e�e�­«pj® { e«p sf©
b¯»%d%­«bUq�q�pj¨ s dªn�e�e«b¯­ s q�e«¨�¬Upjq�¼�­«b © pj¨ s q�·Ibhn�e { ­«bUqUgZ� s q�dªpº­«bhv±®N¶½q�e { vfpjbUq�¨�·2e�­´n s ¼
q�¬¯­«pjd%e«pw¨ s n�uD­«b ©|{ uwn�e«pw¨ s p s q�bhn�¼ { ­«¬´tªp s i�tªb¯­«b"°,by­«b¯d}¨�­�e	¨ s p s pje«pwn�uDe«b¯q�e«q,¨�·�e«tªb
·I¨|ujuj¨�°�p sf© q�p ² dªujb ² ¨�v%bUu¿¾hq�tYn�­«bhvldYn�e�e«b¯­ s q�p s e«p ² b¯¼�¬U¨ { ­«q�b+b¯»%df­«bUq�q�pj¨ s d%­«¨�ÀYujbUq¨�· © b s bUq2n�­«b�b¯ÁDbU¬¯e«q+¨�·Dq�tªn�­«bhv§®fp s vfp sª© ² ¨�e«pº·Aq�p s e«tªb¯pj­;¬Upjq�¼�­«b © pj¨ s qUgzÂ�b { q�b�n
² ¨�v%pjÀªbhv�ozbµ­«q�pw¨ s ¨�·;n§df­«pj¨�­/n�u © ¨�­«pºe«t ² ·A¨�­/vfbU¬¯¨ ² d}¨|q�p sf© e«p ² b¯¼�¬U¨ { ­«q�b © b s bb¯»%d%­«bUq�q�pj¨ s dªn�e�e«b¯­ s qlp s e«¨Ã· {ªs ¬¯e«pj¨ s n�u�bUozb s e«q�n s v_p s e�­«¨�v { ¬Ub�n s ¨�­´vfb¯­l­«bUuwn�¼
e«pj¨ s q�tªpjd�i�¨�­	n*Ä"Å�Æ�Ç%ÈjÉ�Ê¿Ë�Ì�Í�Î/Ë�ÅµÏ�É�Ï�Ð´Ñ�Ò"¨ s e«tªb © b s bUq,®ªn�q�bhv�¨ s q�tªn�­«bhv�bUozb s e«qUg
ÂÓtfb s e«bUq�e«bhv�¨ s n�¬¯e { n�uªe«p ² b¯¼�¬U¨ { ­«q�b © b s bybµ»fd%­«bUq�q�pj¨ s vªn�e´nl¨�·D¶Nbhn�q�e,df­«b¯uwp ² ¼p s n�­�¶½­«b¯q { uºe«q6p s vfpj¬hn�e«bÃ��ÔzÕ0¼cÖ��hÕ ² n�e«¬µtfbUqUiP¨�·�tfp © t�¬U¨ s À}v%b s ¬¯b|i�®}bµe�°,b¯b s¨ { ­lv%b¯­«pjozbhvWn s vW¹ s ¨h° s ¬Upjq�¼�­«b © pj¨ s ­«b ©�{ uwn�e«pj¨ s tªpjb¯­´n�­«¬µtfpjbUqUgP×,tªpjq/tfpwbµ­´n�­«¬´t�¶
q�e�­ { ¬¯e { ­«b*¶%pjbUuwvfq�d%­´n�¬¯e«pj¬hn�u;d%­«bhvfpj¬¯e«pj¨ s ql°�tªb s½{ q�bhv_°�pje«t½¨�e«tfb¯­le�¶%d}b§¨�· © b¯¼
s ¨ ² pj¬lvªn�e´n%iªb|g © gfuw¨N¬Un�e«pj¨ s ¨�·�×	Ø�¼¸acÙ/xÚp s e«b¯­´n�¬¯e«pj¨ s qUg

Û ÜªÝ"Þ}ßDàlá6â�ã�ÞDä«à"Ý

å S�QDSÓS�æYçPHµS|èµèµCFLfQéCAè�HµS�ê%ëD?A@NT¯S�B(B}ëDH¯CFQPêÚT¯H¯@%QPè¯ì�H¯CFç}T¯CFLfQîíYïéì�L%E�íDCFQ�@NTµCIL%Q�è�L�ðÃT¯H¯@%QPè´ñ
ð�@%ìhT¯L%HUè"ò¸ólJ2èUô�TµXP@�T;íDCIQPB�T¯L6ì�L%H¯HµS|è´ç�L%QPBDCFQDê�èµCFTµS�è;CIQ�TµXDScê%S�QDS�è;ì�CAè«ñ�H¯S�ê%CIL%Q�è�õ�ó/XPSyB}CFö�S�H´ñ
S�QªTµCA@�?fS�æ}çDH¯S�è¯è´CIL%Q§L�ðD@%Qªï6ê%S�QDS�ëDQPBDS�H;BDCwöZS�H¯S�QªT;S�æ}ç�S�HµCIEGS�QªT¯@%?%ì�LfQPB}CFTµCIL%QPè+CIè;B}ëDS�T¯LlTµXPS
çP@�HµTµCAì�ëD?A@�H*H¯S�ê%CIEGS�Q÷ò�C¸õ S%õ�@%íDëDQPBD@%QPì�S|è¯ô�L�ð	T¯XDLfèµSGólJ2è�õ�ø	æD@%ì�Tµ?Iï�XDLNùúTµXDSGì�CAè´ñ�H¯S�êfCFLfQPè
çDHµL}ì�S�è¯è*TµXDS_CIQDçDëDTÃçDH¯L�TµS�CFQÓì�L%QPì�S�QªTµHU@NT¯CFLfQûèµCFêfQP@�?Aè§CAè�@�K%S�ïýüªëDS�è´TµCIL%QmCIQmð�ëDQPìhT¯CFLfQP@�?
ê%S�QPL%EGCIì�è�õYþ#S�TµXDL}BDèyð�L%Hcê%H¯L%ëPçDCFQPêÃê%S�QDS�èyíYïWè´CIEGCF?A@�H¯CwT«ïGL%ð+S�æ}çDH¯S�è¯è´CIL%QWçPHµL%ÿP?FS|èy@fì�H¯Lfè¯è
EÃëD?FTµCIçD?IS±S�æ}ç�S�H¯CFEGS�QfTUè�XP@zMfSWí�S�S�Q ç�@�HµTµCA@�?I?Fïmè´ë�ì�ì�S|èµè´ð�ëD?yCFQÓCAB}S�QªT¯Cwð�ïYCIQDê ð�ëDQ�ìhTµCIL%Q�@�?I?Fï
HµS�?I@�TµS�B÷ê%S�QDS�è ������� @%QPBÓT¯XDS�CFQªT¯S�H¯S�è´T�CIQ T¯XDS�E�X�@%è�ê%H¯LNùlQ ùlCFTµXÚTµXDS#@zMN@�CI?I@%íDCI?FCFT«ïmL�ð
?I@%HµêfS�ñ�èµì�@�?IS#ê%S�QPSýS�æ}çDH¯S�è¯èµCFLfQ9BD@NTU@Óð�L%H�EW@�QYï L%H¯êf@�QPCIèµEWè�õ	�yëDT�èµCFQ�ì�S ì�LYS�æ}çDH¯S�è¯è´CIL%Q
B}LYS�è6QDL�T*CFEGçD?Iï ì�L%ñ�H¯S�êfëD?I@�TµCIL%Q�CIQýê%S�QDS�HU@�?+TµXDS�CFH*ëPèµS�X�@%è�í�S�S�Qý?ICFEGCFTµS|B CIQýê%S�QDSÃQPS�T´ñ
ùyLfHµK}è,CIQ}ð�S�H¯S�QPì�S � @�?FTµXDLfëDê%XWèµL%EGSlT«ïYç�S|è�L%ð�S�æYç�S�H¯CIE�S�QªT¯è�ò�S%õ êPõ%TµCIE�S�ñ�ì�L%ëDHUèµS|ô,@�H¯SlEGL%H¯S
HµS�M%S�@%?FCIQDê�TµXP@%Q�L�TµXPS�HUèyL%ð,ì�L%H¯S�êfëD?I@�TµCIL%Q�õ
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Time−course Gene ExpressionCis−regions
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����� ¥��Y¥ rcs e«tªb2uwbµ·Ie2n�­«b © pjozb s ¬Upjq�¼�­«b © pj¨ s q+·I¨�­+·A¨ { ­ © b s bUq+n s v�e«tªb,¬Upjq�¼�bUujb ² b s e«q�p s e«tªb ² g rcse«tfb/­«p © tNe"tYn s v�q�pwvfb�n�­«ble«tªb/¬U¨�­�­«bUq�d}¨ s vfp sª©�© b s blbµ»fd%­«bUq�q�pj¨ s q�p ©�s n�ujqUg £������ n s v ¤ n�­«b/e«tfb
² ¨�v { ujbUq,¨�·Z¬Upjq�¼�bUujb ² b s e«q2n s v�e«tªb¯pj­,b¯ÁDbU¬¯e«q	¨ s e«tfbyb¯»%d%­«bUq�q�pj¨ s gf×,tfb/vªn�q�tªbhv�®}¨h»%bUq,p s v%pw¬Un�e«bbµ»fd%­«bUq�q�pj¨ s b¯ozb s e«q,·A¨�­y°�tfpw¬´t�e«tfb¯­«b ² p © tNe�®}b ² { uºe«pjdªujb/¬hn { q�bUqUg

ó/XDS_ê%S�QDS�HU@�?�üªëDS|è«T¯CFLfQPè��! c@�QmùcS_S�æD@%E�CIQDSWêfS�QDS_S�æ}çDHµS|èµèµCIL%QmBD@NTU@�TµL êfS�TÃì�?FLªè´S�H
TµLWì�LfHµS�ê%ëD?A@NT¯CFLfQ#"%$�LYS|è/ê%S�QPS*S�æ}çDHµS|èµèµCIL%Q½BP@NT¯@Gì�L%QªT¯@%CFQ½TµXP@�T�CFQDð�L%H¯EG@�TµCIL%Q�@NT�@�?I?&"�@�H¯S
CFEGç�L%HµT¯@�QªT�íDë}TÃBDC('_ì�ëP?wT�T¯L�@%QPèµùyS�H*èµCFQ�ì�S�TµXDS_BP@NT¯@½CFT¯èµS�?FðcCAè§M%S�Hµï üªëP@%QfT¯CwTU@NT¯CFMfS�@%QPB
TµXDS�íPCFLf?FLfê%ïWí�S�XDCIQPB�TµHU@�Q�èµì�HµCIç}TµCIL%Q�@�?�H¯S�ê%ëP?I@�TµCIL%Q�CIè�è´TµCI?I?�M%S�Hµï±üªëP@%?FCFT¯@�TµCIM%Sfõ å CFMfS�Q�TµXPS
èµ@%E�S�BD@�T¯@ � ëD?wT¯CFEW@�TµS�?Iï±CFT�CAè�@�í�L%ë}T�@GìUXDLfCIì�S*L%ð,@�EGL}B}S�?ICIQDêW@�çDçDH¯Lf@fìUX�õ

),S�H¯XP@�çPè"L%QDS§L%ð�TµXDS§í�S�è´T�üfë�@�?ICwTU@NTµCIM%S§B}S|èµì�HµCIç}TµCIL%Q�èyL%ð+T¯XDS§CFQDQPS�Hµñ�ùcL%H¯KYCFQDêªè�L%ð2ì�CAè´ñ
HµS�ê%CIL%QPèlò� 	*�ô,CAè�ê%CIM%S�QGíªï�ø�H¯CIì+$*@zMYCIBPè´LfQ � ,-� õ/.ûS�?IS�@�H¯Q�ð�HµLfE XDCAè	ùcL%H¯K�T¯XP@NT	 	*�èy@�H¯S
?FLfê%CAì�çPHµL}ì�S|èµèµCIQDê½ëPQDCwTUè�ì�LfQPèµCIè´TµCIQDê�L�ð/íDCIQPB}CIQDê#è´CFTµS|è§TµL#ùlXDCAìUXmólJ2è�íDCFQ�Bû@%QPBûS�öZS�ì�T
Mz@%HµCIL%ë�è"çP@�T´T¯S�H¯QPè"L%ð�TµHU@�Q�èµì�HµCIç}TµCIL%Q+õfø"@fìUX_íDCIQPB}CIQDêGè´CFTµS�ò�S�üªëDCIMN@�?IS�QªTµ?Iï_ólJ	ô�X�@%è/@�H¯L%?IS
CFQÚTµXDS�H¯S�èµëD?FTµCIQDêýT¯H¯@%QPè¯ì�H¯CFç}T¯CFLfQ÷èµCFêfQP@�? � S�CFTµXDS�HG@%?FLfQDS�L%HG@%èG@ýç�@�HµT�L%ð*@ýð�ëDQPìhT¯CFLfQP@�?
ê%H¯L%ëDç�õ2VYCFQPê%?IS_L%H�ê%H¯L%ëDçPè§L%ð�íDCIQPB}CIQDêýèµCwT¯S�èÃì�@�QÓí�S_T¯XDL%ëDêfXªT�L�ð�@%è�ð�ëDQPìhT¯CFLfQP@�?cëDQDCFT¯è
L�ð,HµS�ê%ëD?A@NT¯L%H¯ïGèµï}è«T¯S�EWèlLfHlHµS�ê%ëD?A@NT¯L%H¯ï103254�687�9�:hõ�ó/XDS§ð�ëDQ�ìhTµCIL%Q�L%ð,@%Qªï½ì�CAè«ñ�HµS�ê%ëD?A@NT¯L%H¯ï
HµS�ê%CIL%Q ì�L%ëD?AB í�S_B}S|ì�L%EGç�LfèµS�BýXDCFS�H¯@%H¯ìUXPCIì�@�?I?Fï#B}LNùlQýTµL�TµXDSGð�ëPQPìhT¯CFLfQPè§L�ðcCFQPBDCFMYCAB}ëP@�?
E�L}B}ëP?FS|è � TµXPS�H¯S�íYï#è´CIEGçD?FCFð�ïYCFQPê½èµCFêfQDCwÿ�ì�@�QªT¯?Fï�TµXPS�LNMfS�HU@�?I?+ì�LfEÃíDCIQP@NT¯L%H¯CI@%?;ì�L%EGçD?IS�æ}CwT«ï
L�ðZCFQªTµS�H¯@fìhT¯CFLfQ�õ�$6@zMYCABDè´LfQ�@%QPB�ì�L%?I?IS�@�êfëDS�è2XP@zMfSlB}S�EGL%Q�è«T¯H¯@�TµS�B�L%Q�EW@�QYï�êfS�QDS|è,CFQ�TµXPS
VYS�@1;�HUìUXDCIQ L%H¯êf@%QDCIèµE � <=� T¯XP@NT*TµXPS�ð�ëPQPìhT¯CFLfQýL�ð"TµXDS�CFH�ì�CAè´ñ�H¯S�êfCFLfQPè � C¸õ S%õZêfS�QDS�S�æ}çDH¯S�è´ñ
è´CIL%Q±èµCIê%QP@%?Iè � ì�@�Q_í�S§B}S�ì�L%EGç�Lªè´S|BWCIQfT¯L�èµCIE�çP?FS�H"ð�ëDQ�ìhTµCIL%Q�èyL%ð�TµXDS�CFHlèµëDí}ñ�HµS�ê%CIL%QPè�õfó/XPS
E�L}B}ëP?FS|è�ð�LfHµEGS�BÓð�HµLfE5T¯XDS�íDCFQ�B}CFQPêûèµCwT¯S�è�çDH¯S�èµS�QªTÃCIQ TµXPS�èµEW@�?I?FS|è«TGè´ëDíDñ�ì�CIè´ñ�H¯S�êfCFLfQPè
ùlXDCIìUXÚ@�H¯S½è´TµCI?F?cð�ëDQPì�TµCIL%QP@%?cèµëDçDç�LfèµS�BD?FïÓíDCIQPB TµLýE�ëD?FTµCIçD?FS�ê%S�QDS�è�@�Q�B ì�LfQªMfS�ï TµXDS�CFH
è´ëDíDñ¸ð�ëDQ�ìhTµCIL%QýTµL�S�@fìUX L�ð�T¯XDS�E�õ�ó/XDS�ï @�H¯S � TµXDS�HµS�ð�L%H¯S � TµXDS�íDëDCI?IBDCFQDê�íD?IL}ìUKYè6L%H6TµHU@�QDñ
èµì�HµCIç}TµCIL%Q�@�?�H¯S�ê%ëP?I@�TµCIL%Q � @�Q�B_T¯XDS�CIH�CAB}S�QªTµCFÿ�ì�@NTµCIL%Q�CAèlS�æYTµH¯S�EGS�?Fï_CIEGç�LfH´TU@�QªT�õ

>«B}S�@%?F?Iï � LfQDS#ùcL%ëD?AB ?FCIK%S�T¯Lmð�L%H¯EG@%?FC�?�S�T¯XDS�CIH±EGL}B}S�?6@�QPB�ëPèµS#CFT_TµLÓH¯S�èµL%?IM%S�TµXPS
ì�L%EGçD?IS�æ}CFT«ï L�ð�ì�CAè´ñ�H¯S�êfCFLfQPè�ð�HµLfE ?A@�H¯ê%S�ñ�è¯ì�@�?IS_ð�ëPQPìhT¯CFLfQP@�?�êfS�QDLfEGCIì�èWBD@NTU@ � ?ICFKfS�ê%S�QPS
S�æ}çDH¯S�è¯è´CIL%Q�õA@6è�@±?IS�@fBYñ�CIQ TµL#è´ë�ìUXû@±ð�ë}TµëPHµSGð�LfHµEW@�?IC�?�@NT¯CFLfQ � XDS�H¯SGùySWèµL%ëDêfXfT*TµL�T¯S�è´T
XDLNù ùcS�?I?	TµXPSGð�L%?I?FLNùlCIQDê�XªïYç�L�T¯XDS�èµCIè�XDL%?ABDè��!:CB�D�EF9G4H9�I�9KJ�LM:ONP2=EQ:G6�RKS�:UT(V=JWD�7X:GNY2CZ[V\9KJ]9
9F^�_]EO9U:G:UT`2�Ja:UT(V/J]D=7X:3D=EF9b4=6�93L�210Q254�687�9U:c2dZe:FBfD=EF9G4gRKT&J]4�T&JhVi:UT&L�9U:QT&JjLkBf9clKTm:US�EF9�V=T`2=Jf:
2dZnLkBf9oVp9KJ]9�:�q�J;CIêPõ � êfCFMfS�è±@%Q9CI?F?IëPè´TµHU@NTµCIL%Q+õcó/XDS�HµS � T¯XDS èµëDí}ñ�èµCFêfQP@�?AèbrAsut�@�QPBwv
@�H¯S*ì�L%QPèµS�üªëDS�QPì�S|è"L%ð�TµXDS�@fìhTµCIL%Q�èyL%ð�TµXPS§ì�L%H¯HµS|è´ç�L%Q�B}CFQPêÃEGL}B}ëD?IS�ècCFQ½TµXPS§ì�CIè´ñ�HµS�ê%CIL%QPè�õ



ó/XDS±XYïYç�L%TµXDS|è´CAè�CIèÃíP@%èµS�BÓLfQÓTµXPS_ð�L%?I?ILNùlCFQDê è´CIEGçD?FCFÿPS|B @%è¯è´ëPE�çDTµCIL%QPèÃL�ð�H¯S�ê%ëP?I@�TµCIL%Q
E�L}B}ëP?I@%HµCFT«ïW�
� õlì�CAè«ñ�EGL}B}ëD?IS�èl@�H¯S*HµS|è´ç�L%QPèµCIíD?FS6ð�L%H/S�?FS�E�S�QªT¯@�H¯ïWS�æ}çDH¯S�è¯èµCFLfQ½èµCFêfQP@�?Aè � C�õ SfõDCwð;TµXDS�ì�L%Hµñ
HµS|è´ç�L%Q�B}CFQPê ólJú@�H¯S_çDH¯S�èµS�QªT�@%QPBÓí�L%ëDQ�BÓTµXPS�ïÓùlCI?F?cS�öZS�ì�TG@ýçP@�HµTµCAì�ëD?A@�H�è´CIê%Q�@�?yx
@�QPB

, õcT«ùyL�L%H§EGL%H¯S�E�L}B}ëP?FS|è§L%Q TµXDSWè¯@�EGS�ì�CIè´ñ�HµS�ê%CIL%Qý@%HµS�HµS|è´ç�L%Q�è´CIíD?ISÃð�LfH*S�æ}çDHµS|èµèµCIL%Q
HµS�ê%ëD?A@NT¯CFLfQW@NTyB}CFöZS�H¯S�QªT�TµCIEGS�è"L%H"çP?I@fì�S�è�CFQGT¯XDS�LfHµêª@�QDCAè´EixNL%TµXDS�HµùlCAè´S/T¯XDS�ï�ùcL%ëD?AB
í�S�ì�L%QPèµCAB}S�H¯S�B�@Gè´CIQDê%?IS§EGLYBDëD?FS
ó/XDS�èµS_T«ùcL H¯ëD?FS|èÃS�ö�S|ìhT¯CFMfS�?Iïû?ICIQDS�@%HµC�?�S±TµXDS�ì�LfEÃíDCIQP@NT¯L%H¯CI@%?�QP@�TµëDH¯S±L%ðlTµHU@�QPè¯ì�H¯CFçDñ
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2 b¯­hi�a*gji3�2¨�e«q�e«b¯p s iZa*gji3�l¨|ujujb¯­hiZa*gjiZØf­«pjbhv ² n s iÙ�gj¾4��¨�v { uwb s bµe�°,¨�­«¹�qU¾}��v%b s e«pj·F¶%p sf© ­«b ©�{ uwn�e«¨�­�¶ ² ¨�v { uwb¯qcn s v�e«tªb¯pj­y¬U¨ s vfpºe«pj¨ s q�d}b¯¬UpºÀY¬­«b ©|{ uwn�e«¨�­«q�·I­«¨ ² © b s blbµ»fd%­«bUq�q�pj¨ s vfn�e´n�g;Ùcn�e { ­«b'�cb s bµe«pw¬¯q50$6 ¯a¸ Ô|Ô1�±°/�h�|���%Ö��

�UÔ%g µ ¨|uºe«b¯­hiWÙ�gji_b¯e n�u�gj¾ Ø {ªs vªn ² b s e´n�u½dªn�e�e«b¯­ s q {fs vfbµ­«uj¶%p sª© © b s bîb¯»%df­«bUq�q�pj¨ s d%­«¨�¼
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