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�MH	TNj×D�;WF	[MDGH�F	[6D$fgH	TNb	b Ä�b	L�D�fG;SD�b�fgTNj�L
AUH�;=bITN5:TEH�F	[MD(j�;SfgH	TNAUH	HpA�B:fGVS36bIFIDGH�;=5Mu�AE56AEVWB{b	;SbG?MTN5MD�fGAE5`AUF�t�D�bIF
D�56Z�3ML:e�;SF	[�A)bIDGF,TE\ i ��v�bID�³l3MD�56fgD�baTE\K[k3
56ZMH	D�Z6b�TEH,F	[MTN36b�AE56Z6b�TE\<t
AEb	D�L
AE;WH�b�t�D�VS;WDGnED�Z�FIT�fgTN5kF	AE;S5
bITNj�D�fgTNj�j�TN5 � �Æt
;S5
Z6;S5Mu�b	;WFID�bGd �K;WuN3MH	DQz�Z
;SbIL
VSACBlbRA:FrBkL
;=fGAEV&Z6AUF	AEbIDGF�TE\�F	[6;Sb�5
AUF	3MH	DE?�±6HpbIFRuN;WnED�5
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tlB �Ûz�}��Å?�\]H	TNjÜe�[6;Sf�[ TN5MD�e�;Sb	[MD�b�FIT¨;S56\£DGH�F	[MD�VSTlfGAUF	;WTN5
b�AE56Z L
AUFIFIDGH�56b�TE\�F	[MD � ��ts;S56Z6;S56u§b�;WFID�bGd
��F)fgTN5kF	AE;S56b�z�}§q � Ê�bG?D�AEf�[ÂTE\¢zGwN��t
AEbID:L
AE;WHpb¢VSTN5MuM?&fgTEH	H	D�bIL�TN56Z
;S5Mu8FITz�}`uED�5MD�b�;S5ªc�d�_�TNVS;�F	[6AUF
AUH	D�AEV=VKH	DGuN36VSAUFID�Z«tlB§F	[MD�fgB{fGVS;SfYÄ�vR@���H	D�fgDGL6FITEH(L6H	TEFID�;S5 Ë _,Ê���Íp?�AE5.;Sj�L�TEH	F	AE5kF � ��\£TEH(fgTN54FIH	TNV=VS;S5Mu
j�DGF	AUt�TNVS;Sb�j�d � [MDR_aÊ��ÄÅt
;=56Z6;S5Mu�b	;SFID�b�AUH	D!AUt�TN3MF�yEy(t
AEbID�L
AE;WH�b�VWTN5MuM?lF�e�T(TE\<e�[6;Sfp[�AUH	D!;S56Z6;SfGAUFID�Z�tkB
F	[MD$fGAULs;WF	AEV�VWDGFIFIDGH�b�;S5��K;WuN3MH	D�zUd
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�K;WuN3MH	D�zU¯ � [MD,3MLsbIFIH	D�AEjxH	DGuN;WTN5
bTE\�VSD�5MuEF	[�zGwN�R\]TEH�z�}RuED�5MD�bG?lAEVSVlH	DGuN36VSAUFID�Z�tkB¢F	[MD,FIH�AE56b�fgH�;WL6F	;WTN5¢\¸AEfYÄ
FITEH�_aÊ���?M;S5�c�d6_�TNVS;Õd � [MDRfGAUL
;WF	AEV=;WÏGD�Z�b	DGuNj�D�54F	b,;=5�F	[MD!±6H�b	F�F�e�T�bID�³l3MD�56fgD�baAUH	D!F�e�T�DgÖlL�DGH�;=j�D�54F	AEV=VWB
ZMDGFIDGH�j�;S5MD�Z8_aÊ��ÄÅt
;S5
Z6;S5Mu¢b	;WFID�bGd

7{fG;WD�5kF	;SbIF	b¢[6A�nEDQ;SZ6D�54F	;W±
D�Z.tlB.DgÖlL�DGH�;=j�D�54F	AEV�j�DGF	[MT{Z6b¢F	[MD:VWT{fGAUF	;WTN56b¢TE\�yo� � �Áts;S56Z6;S56uQb	;WFID�b);S5
F	[MD�bID)z�}¢bID�³l3MD�56fgD�bG?MbIT¢F	[6;Sb�Z6AUF	AEbIDGF,bIDGH	nED�b,AEbaA(uETkT{Z�FID�bIF	;S5Mu)fGAEbIDR\]TEH�fgTNj�Ls3MF	AUF	;WTN56AEV�j�TEF	;W\�±s56Z6;S5Mu
AEVWuETEH�;SF	[6j�bGd$v!5«AEVS;WuN5
j�D�54FRTE\�F	[MD�bID�b	;WFID�b�;=b!b�[MTCe�5«;=5 �K;WuN36H	D)y Ë A4Ípd�v bID�³l3MD�56fgD�VWTEuET�L
VWTEFR\]TEH�F	[MD
AEVS;WuN5
j�D�54F;Sbb�[MTCe�5�;S5 �K;WuN3MH	D�y Ë t�Íp?ke�[6;Sfp[�36bID�bA�fgTNVWTEH�b	f�[MD�j�D�FIT�Z6;SbILsVSA�B�F	[6D�fgTN56bIDGH	nUAUF	;WTN5�LsAUFIFIDGH�5
TE\<D�AEfp[�L�TNb	;WF	;WTN5 �Ûz � ��TE\<F	[6D�t
;S56Z6;=5Mu�j�TEF	;W\�d&v�b,A)fgTNj�LsAUH�;SbITN5�? �K;WuN3MH�DRy Ë fCÍ�Z6;=bIL
VSACBlb�F	[MD�AEVS;WuN56j�D�54F
VWTEuET�\]TEH�F	[MD�z�})t
;S56Z
;S5Mu(b�;WFID�b,\]TN3656Z:tlB�TN3MH�AEVWuETEH�;WF	[6j×ZMD�b	fgH�;Wt�D�Z:;S587lD�fgF	;STN5��Md
�MH	TNj+F	[6D�AEVS;WuN56j�D�5kF�AEb�e�D�VSV�AEb�F	[MD�bID�³l3MD�56fgD$VWTEuETNb�?6TN5MD$fGAE5QZ6DGFIDGH�j�;S5MD�56TEF�TN56VWB�F	[MD$fgTN56bID�5
b	36b

bID�³l3MD�56fgD�t
3MF&AEVSbIT$F	[MD�H	D�V=AUF	;WnED�\]H	D�³k36D�56fgB)TE\�t
AEbID�b�AE5
Z�F	[MD�;=5M\£TEHpj�AUF	;WTN5�fgTN5kFID�54F Ë j�D�AEb	36H	D�Z�;S5�t
;WF	bpÍ
AUF�DGnEDGH�BÂL�TNb�;WF	;WTN5ÂTE\RF	[MD�j�TEF	;W\�d®��F�;Sb�AEV=bITªbIDGD�5 F	[6AUF�F	[6D`fgTN56bIDGH�noAUF	;WTN5 TE\�F	[MDQL
AUFIFIDGHp5 AUF:bITNj�D
L�TNb	;WF	;WTN5
b,TE\&F	[MD¢j�TEF	;W\&fGAE5�t�D$nEDGH	BQVWTOe�?�e�[6;Sfp[8;Sb�TE\£FID�5�Z63MD(FIT�b	TNj�D(uETlT{Z8t
;STNVWTEuN;SfGAEV�H�D�AEbITN56bRAE56Z
fGAE5�t�D�\]3MH�F	[MDGHKDgÖlL
VSTN;WFID�Z);S5)bIF	AUF	;SbIF	;SfGAEVMj�TlZMD�V=;S5MuMd�v!b;S56Z
;SfGAUFID�Z);S5¢F	[MD�VWTEuETRL
VWTEFG?4AR[6;SuN[6VWB�fgTN56bIDGH�nED�Z
L
AUFIFIDGH�58;Sb������ � J � JRv Ë !NÍ � _av�_,v������N?�A)L�DGH	\]D�fgF�LsAEVS;S56ZMH�TNj�DE?4e�[6DGH	D�AEb,F	[MD4!)j�;SZ
Z6VWD�L�TNb	;SF	;WTN56baAUH	D
j¢36f�[�VWD�b	b�fgTN5
bIDGH	nED�Z�d �636H	F	[MDGH�ts;WTNVWTEuN;SfGAEV6AE5
AEVWBlb	D�b&H	DGnED�AEV
F	[6AUF�F	[MD!j�;SZ6Z
VWD !RL�TNb	;WF	;WTN56b�AUH	D�t
3MHp;WD�Z�;S5
F	[MD$j�;S5MTEH,uEH	TlTCnED¢TE\KF	[MD$ZMTN3MtsVWD�bIFIH�AE56Z i �!vx[MD�VS;ÛÖ:bIT�F	[6AUF�_aÊ��®fGAE565MTEF�ØIbIDGD�Ù�F	[MD�j×fGVSD�AUH�VWB Ë AE56Z
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�K;WuN3MH	D�yl¯ Ë A4Í � [MD�AEV=;WuN56j�D�5kFRTE\�F	[6D�yo��_aÊ��ÄÅt
;S5
Z6;S5Mu�b	;WFID�b�;S5§F	[6D�Z6AUF	AEbIDGF(TE\ �K;WuN3MH�DQz�\£TN3
56Z§tkB
DgÖ{L�DGHp;Sj�D�5kF	AEV�j�DGF	[MTlZ
b�� Ë t�Í�F	[MD�bID�³k36D�56fgD�VWTEuET �Ûz � ��\£TEH,F	[6DRAEV=;WuN56j�D�5kF,;S5 Ë A4Í��sAE56Z Ë fCÍ�F	[MD�bID�³l3MD�56fgD
VWTEuET�\]TEH�fgTNj�L
3MF	AUF	;STN56AEVSVWB�L
H	D�Z6;SfgFID�ZQ_aÊ��ÄÅt
;S5
Z6;S5Mu$b�;WFID�bGd � [MDR[MD�;WuN[kF,TE\<D�AEfp[QVWDGFIFIDGH�;=b�L
H	TEL�TEH	F	;WTN56AEV
FIT);WF	b�\]H	D�³l3MD�56fgBE?{AE56Z�F	[MD!VSDGFIFIDGH�baAUH	D�bITEH�FID�Z�b	T(F	[MD!j�TNbIFafgTNj�j�TN5�TN5MDR;Sb&TN5�FITEL�d � [MD�[MD�;SuN[4F�TE\�F	[MD
D�5kF	;WH	D�bIF	AEf�©�;SbF	[MD�5�AEZoÉ	36bIFID�Z�FIT$b�;WuN56;W\]B$F	[MD�;S5M\]TEH�j�AUF	;WTN5�fgTN5kFID�5kF�TE\�F	[MD�bID�³l3MD�56fgD�b�AUF&F	[6AUF�L�TNb	;WF	;WTN5�d

ZMTlD�b�5MTEF�fGAUH	D(j¢36f�[`AUt�TN3MF�F	[MD�j�D�;SF	[MDGHYÍpd � [6;Sba\]D�AUF	3MH	D(e�AEb�F	AU©ED�5`;S5kFIT�fgTN56b�;SZMDGH�AUF	;WTN58;S5��Ì� ��AE56Z`;Sb
5MTOe AE5QTEL6F	;STN5:\£TEH�F	[MD�36bIDGH�FIT�bIL�D�fG;W\£B�;S5:F	[MD¢J�;Wt6t
baj�TEF	;W\Kb	AEj�LsVWDGH�AE56ZQ°a;WT ��H	TNbIL�D�fgFITEH��ÛzGw �

 !#" ��� �����%$'&k� �,���	�.� ���������

v!b�Z6DGL
;SfgFID�Z¢;S5 �K;WuN36H	D�|l?EF	[6;=b�j�T{ZMD�VkFIH	D�AUF	bKF	[MDa365M©{5MTCe�5(j�TEF	;S\6AEb�ARfgTN5kF	;WuN3MTN36b�t
VSTlf�©�AE56Z)ZMD�b	fgH�;Wt�D�b
;WF	bLsAUFIFIDGH�5�tlB¢A�L
H	TlZ
36fgF Ä�j(3
VWF	;S5MTNj�;=AEV4Z6;Sb	FIH�;Wt
3MF	;STN5 �Ì���Åd � [
;SbKj�TlZ6D�V{e�AEb�±6H�bIF36bID�Z�;S5 �Ì� �
n{;SA�AE5�c�@

ak

Sequence k
Motif

width=w

�K;WuN3MH	D$|l¯�v�b	fp[MD�j�AUF	;Sf�L
VWTEF,TE\KF	[MD�t
VWT{f	©kÄ�j�TEF	;W\Kj�T{ZMD�V�36bID�ZQ\£TEH�TN36H�L
AUFIFIDGH�5�±s56Z6;S5MuMd

AEVWuETEH�;SF	[6jÃAE5
Z`;Sb�F	[MD¢t
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