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k5G`M�J_O´O*lZM�e[MPWNz;M0UZjDQ,S·J�O*W*J_G5UZG`UZ^�I?MPaFXVM0UZYPM,|´ÈÉS�q�Q,S$O*lZMPI?M_qi�@����J,WNM#G`fof;M0jZG5J_O*MPk`z�S]Q[k5k`Q=r�MPjom�z;J ¢ q[O*lVM0U
O*lVM ¡ Ü:O*Q_Ü ¢ O?W*J,UZING`O?G5Q[U�gZWNQ[miJ,mVG5k5GyOzDG`I"M0ItO*G5foJ_O?M0j�J,IT{V|��@����|
ÈU�I?XZf;foJ,WNz,q�S]Q[W�J,U�zDXZINMPS]XZk�gZW?Q[mZJ,mZG5k`G5ItO*G5Y"INM0a�XZMPUZY0M�foQFjZMPk�r�M�J,IN�oS]Q[W´O*lZWNM0M�O?lZG5UZ^,I0u�b���p´G`UZINO?W?XZY¸Ü

O*G`Q[UZI�O?QK^[M0UVM0W*J�O*M�INM0a�XZM0UVY0M0I�J,Y0YPQ[W?jVG5UZ^\O?Q�O*lZM�f;QFjZM0k8q¾b8�[p�G5UVINO*WNXZYPO?G5Q[UVI�O*QKINY0Q[WNM�J,U�z�^[Gye[M0U�INM0a�XZMPUZY0M
J,YPY0Q[WNjZG5UZ^;O*Q;O*lZM¦foQFjZM0kÒJ,UVj§b8�[pTJRrwJ±z�O*Q�J_j��NXZINO#O*lZM¦foQFjZMPkA�~ITgZJ,W*J,f;MPO?M0WNI�J,YPY0Q[WNjZG5UZ^;O*QDJ,U�zs^,G`e[MPU
O*W?J,G5UVG5UZ^�INMPO�Q,S¾INM0a�XZM0UVY0M0IP|�%#YPO?XiJ,k5kyz[q�O*Q�J�Y0MPWNO.J_G5U;M7©FO*MPU�O0q·b8�[pµG5f;gZk5G`M0I�bd��p7|»«FXZgZg�Q[I?M�O*liJ�O´S]Q,W�J_U�zRINMPOtÜ
O*G`UZ^\Q,SHO?lZM�foQFjZMPk�giJ,W?J,f;MPO*MPW?I"J_UZj�J,U�z�^[Gye[M0U�INM0a�XZMPUZY0M�r�M�Y0J,U�jZMPO?M0WNfoG`UZM�O*lVM�gZW?Q[mZJ,mZG5k`G`OzKO?liJ_O"O*lVM
f;Q�jZMPk	^,M0UZMPW*J_O?M0I�O*lVM\I?MPaFXVM0UZYPM,| £ lZM0U¾q$r�MKY0J,ULXZI?M\J�UFXVfoMPW?G5Y0J,kÒQ[gVO*G`foGB/±J_O?G5Q[U�gZWNQ�YPM0jZXVW?M�O?Q�J,j��NXZItO
O*lVM¦giJ_W*J,f;MPO?M0W?I#I?QDJ,ITO?QDfoJ�©�G5f;G0/PM�O*lZM¦I?MPaFXVM0UZYPM@�~I�gZW?Q[mZJ,mZG5k`G`OzLbdG:|~M,|yqAg$MPWNS]Q[WNf�fDJ�©VG`f\XZf k`G5�_M0k5G`lZQFQ�j
M0ItO*G`fDJ_O?G5Q[Uip7qHJ,kyO*lZQ[XV^[l¨O?lZG5I¦J,gZgVW?Q�J,Y.l¨SdJ,Y0MPI\J,k`k�Q,S�O?lZMDUVQ[W?foJ,k�l�XZW?jVk5M0I�Q,S"U�XZf;M0WNG5Y0J,k�Q[gVO?G5f;G0/±J�O*G5Q,U¾q
I?XVY.l�J,ITJ±e[Q[G`jZG5UV^Kk5QFY±J,k¾foJ�©�G5foJV|
Ë�ÍC�ºÕ²Í�EDÒÕ�ÎGF¾Ï8ÐH�	Ö¶Í�IJ�ÒÎ�Í�K	ÓLK	ÏM�8ÏdÖN��ÏdÌ§Ö0ÕFØ¾ÙHÕ�ÐÒÌ[ÕO�¥ÍP�HÕ��8Ö_Ú «�XVgZg$Q,I?M�r�M�r�J,U�ORO*QLf;Q�jZMPkQ���T%
mZG`UZjZG5UV^�I?G`O?M0I�S]Q[W�O*lVM ¢ % £ %²O*W*J_UZI?YPW?G5g�O*G5Q,URSdJ_YPO*Q,W0q[r�lZQ[INM#YPQ[UZINM0UZINXZI�mZG`UZjZG`UZ^�I?G`O?M"G5ISRV��x���x�T�q�r�lZM0WNMUR
f;M±J,UZI�x;Q,W���qZJ,UVj�TDf;M±J,UVI�x;Q[Ww�i|iÊsJ,U�z�J,Y7O*XiJ_k ¢ % £ %ªmZG5UZjVG5UZ^\ING`O?M0I�jVMPeFGÁJ_O?M�S]W?Q,f O?lZG5I�Y0Q[UVI?M0UVI?XZI
G5U�J_OTk`M±J,ItO#Q,UZM�g$Q[ING`O?G5Q[U¾qVJ,UZjsJ;f;Q[WNM�J,Y0YPXZW*J_O?M¦WNM0gZWNM0INM0U�O.J_O?G5Q[U�O*liJ_U�O?lZM�Y0Q[UZINM0UZINXZI�INM0a�XZM0UVY0M�f;G5^,l�O

�



m�MTjVM0W?Gye[MPj;S]WNQ[fåO?lZM"S]W?M0a�XZMPUZY0G`M0I�Q[mZI?MPWNe,M0jDG`U;J�I?J,f;gZk5M"Q,S$M7©�g�M0WNG5f;M0U�O.J,k`k`z¦Y0Q[U�hiW?f;M0j ¢ % £ %®mZG`UZjZG5UV^
I?GyO*MPI0qAJ,I"S]Q[k`k5Q=r�I0|

A: 0.03

C: 0.02

G: 0.91

T: 0.04

A: 0.89

C: 0.02

G: 0.05

T: 0.04

C: 0.06

G: 0.01

T: 0.91

C: 0.01

T: 0.02

A: 0.44

C: 0.07

T: 0.04T: 0.46

G: 0.05

C: 0.03

G: 0.02

A: 0.95A: 0.46

G: 0.45

A: 0.02

%�UZQ_O*lZMPW�M7©VJ,f;gZk`M;YPQ[f;M0I�S]W?Q[f f;Q�jVM0k5G`UZ^�G5U�O*WNQ[UZIP| Û W?M0a�XZMPU�O*k`z,qnO*lVMog�M0WNY0M0U�O*J,^[M0I�Q,S�O?lZMoe_J,WNG5Q[XZI
U�XZY0k`M0Q,O?G5jZMPI�G`I�J,m�Q[XVO#O*lZM¦I*J,f;M�G`UcG5U�O?W?Q[UZI�J,UZjLM¸©VQ,UZI0q¾mVXVO�O?liJ_O�O?lZM0WNMKJ,WNM�I?G`^[UZGyhiY±J,U�O#jZG`¯$M0WNM0UZYPM0I�G`U
W?MPkÁJ_O?G`e,M�S]WNM0a�XZMPUZY0G`M0I�Q_S¾lZM¸©ZJ_foMPW?I�b]I?G ©;Y0Q[UZINM0YPXVO*Gye[M�U�XZYPk5MPQ,O*G`jZM0I*p7| Û Q[W»G5UVINO.J_UZY0M_qFO?lZM#lVM7©VJ,f;M0W´x���xF��xF�
f;G5^[l�O�m�MRY0Q[f;foQ,U¨G`U¶G5U�O*WNQ[UZI�mZXVO�W*J_W?MRG5U¶M7©�Q[UVI0qHr�lZM0WNM±J,I�J,gZg�M±J,W?J,UZY0MRQ,S�Y0MPWNO.J_G5U¶Q,O*lVM0W�lZM7©VJ,f;M0WNI
f;G5^[l�O�gZWNQ�eFG`jZM¥M7e�G`jZM0UVY0MºO?liJ_O�O*lVM¥I?MPa�XZM0UZYPMG5I�S]W?Q,f J,U¬M¸©�Q[U¾| � M¥f;G5^[l�O�O*Wtz foQFjZMPk5G5UV^¼G`U�O*W?Q,U
I?MPa�XZM0UZYPM0IKJ_I¦JcÆL-,(*Ç�)�Å�CD)0EF<71�)�áD)�(NEF<7(��,qHG:|~M,|yq¾S]Q[W�M±J_Y.l¥g�Q[I?ING5mZk`MKY0Q[f\mVG5UiJ_O?G5Q[UcQ,S�hVe[M;Y0Q[UZINM0YPXVO*Gye[M
U�XZY0k`M0Q,O?G5jZMPI0q�O*lZM´UZM¸©�O	U�XZY0k`M0Q,O?G5jZM»QFY0YPXZW?I·r�G`O?l�J�Y0MPWNO*J,G5U�gZW?Q,miJ,mZG`k5G`Oz#jZG`INO*WNG5mZX�O*G5Q,U¾| Û Q[W·M7©VJ,f;gZk5M_q_^,G`e[MPU
xF��x���xAq·O*lZM;UZM¸©�O¦U�XZY0k`M0Q,O?G5jZMRf;G5^[l�O�m�Mo�sr�G`O?lºgZWNQ[miJ,mVG5k5GyOz�{�|��V�,|D«FXZY.l§J�foQFjZMPk�liJ,I�}��#} 9 # }�{[�@�
giJ,W?J,f;MPO*MPW?IP|²%�Y7O*XiJ,k`k`z,q�I?XVY.l®J¨hZS2O?l�ÜQ,W?jZMPWDÊsJ,W?�_Q�e¼Y.liJ_G5UçS]Q,WJ���T% INM0a�XZMPUZY0MPI�G5IRM0a�XZGye,J_k5M0U�O;O*QºJ
hiWNINONÜÉQ[W?jVM0WKb]G:|~M,|yq�WNM0^[XZk5J,W.pTÊcJ,WN�,Q=e�f;QFjZM0kHr�G`O?l¥�={���}�INO*J_O*MPI�� Q[UVM¦S]Q[W#M±J,Y.l¨��ÜÉfoMPW0|��´J_Y.lLINO.J�O*M\liJ_I
O*W?J,UZING`O*G`Q[UZI�O?QoQ,UZk`zD};ItO.J_O?M0IPq�M_| ^V|`qZS]WNQ[f'xF��xF��x�O?Q;��xF��xF�iq�mVXVOTUZQ,O"O*QK�������F��|
Û Q[WKfoQFjZMPk5G5UV^�M7©�Q[UZIPqwk5M7O �~IKI?XZgVg$Q[INM�O?liJ_ORjZG`U�XZY0k`M0Q,O?G5jZM�S]WNM0a�XZM0UVY0G5MPIDJ_W?M�XZI?M7S]XZk:|ªb]%�YPO?XiJ,k`k`z[q»Q[UVM

r�J,U�O*I\O*QcXZI?M�lVM7©VJ,f;M0W¦S]WNM0a�XZMPUZY0G`M0I0q»mZX�O\O*liJ�O�r�Q[XZk5j¥Y0Q[f;gZk5G`Y±J_O?M;O?lZMoS]Q,k5k5Q=r�G`UZ^sjVG5I?YPXZI?ING5Q[U�|�p £ liJ�O
G5IPqVr�M�J,WNM�^[Q[G5UV^\O*QoJ,I?INXZfoM�O?liJ_OTM±J,Y.l�U�XZY0k`M0Q,O?G5jZM�Y0J,Usm�M�gZW?MPjZG5Y7O*MPjsjZMPg$MPUZjZG`UZ^oQ,U�O?lZM�G5f;foMPjZGÁJ_O?M0kyz
gZWNM0Y0MPjZG5UV^¦U�XZYPk5M0Q_O*G5jVM,| £ lVM#g�Q[G5U�O�lVM0W?MTG5I	O*liJ_O»r�GyO*lRY0QFjZG5UV^�W?M0^,G5Q[UZIPq�G`O»G`Iµr�MPk5kZ��UZQ=r�UoO?liJ_O»U�XZYPk5M0Q_O*G5jVM
Y0Q,U�O?M0U�OµjVM0g�M0UZjZIÒINO?W?Q[UV^[k`z�Q,U�g�Q[I?GyO*G5Q,U�G5U�O*lZM»Y0QFjZQ[U�| Û Q[W·G5UVINO.J_UZY0M_q[��f;G5^[l�O·S]Q[k`k5Q=rºx�r�G`O?l¦gZWNQ[miJ,mVG5k5GyOz
{V| �V�\GySµO*lZM\��G`I�J_O#O*lZM�INO.J_WNO�Q_S´JDY0QFjZQ[U¾q�mZXVO�Q,UZk`z�gZWNQ[miJ,mZG`k5GyOz�{V|��,�DG`SµG`O�G`I�G`UsO*lVM\foG`jZjZk`M¦g�Q[I?GyO*G`Q[U¾|
£ l�XZI0qAGyO�G5I"UiJ_O?XZW*J_k�O*Q;XZI?M�J,U¨/2BVÄi)�CD)?äF<7B�<.)�@�4�ÆL-,(.Ç�)�Å�CD)0EF<713qZgZG5Y7O*XZWNM0j�k5G`�,M�O?lZG5IPu
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ÈUcO*lVG5ITgZG5Y7O*XZWNM,qiO*W?J,UZI?GyO*G`Q[UsgVW?Q[miJ_mZG5k`G`O*G`M0I"J_W?M�UZQ,O#I?lZQ=r�U¾|��»J,Y.l�ItO.J_O?M,q�G`UZY0k`XZjZG`UZ^KO*lZM�INO*J,WNO#INO*J_O*M_q
liJ,I�}¦O?W*J,UZING`O?G5Q[U;gZW?Q,miJ,mZG`k5G`O?G5MPI0q[S]Q[W�J�O?Q,O.J,k�Q,SÒ�,��giJ,W?J,f;MPO*MPW?I�G5URO*lZM#foQFjZM0k8|n%#k`O*lVQ[XZ^[loG`O´e�G`Q[kÁJ�O*M0I»O*lVM
miJ,U¨Q[U¨jZXZgZk`G5Y0J_O*MKk5J,m$MPk5IPq¾UZQ�gZW?Q[mVk5M0f;I�J,WNG5I?MRING5UZYPMoJ�^[Gye[MPUºU�XZYPk5M0Q_O*G5jVM;INM0a�XZMPUZY0M�G`I�^[M0UVM0W*J�O*M0jºm�z¶J
XZUZG`a�XZM�giJ�O*l¾q$J,UZj�INQ�I?YPQ[W?G`UZ^DG`I#ItO*W?J,G5^[l�ONS]Q[WNr�J,W?j�|TÈÉO#G5ITk5M7S2O#O?QoO?lZM�WNM±J,jZMPW �~I�G5foJ,^[G`UiJ_O?G5Q[UDO?Q�I?MPM�lZQ=r
O*lVG5I\f;Q�jVM0kwY0J,U½m$M�^[MPUZM0W?J,k5GB/0MPjO*Q¨J,U§G5UVlZQ[f;Q[^[M0UVM0Q[XZI;ÊsJ,W?�_Q�efoQFjZM0k�Q,STQ[W?jVM0W �Vq�r�lZG`Y.lçG`I\a�XZG`O?M
XZINMPS]XZkHG5U�^,M0UZM¸ÜgZWNM0jZG`YPO*G`Q[U�gZW?Q,^[W*J,f;IwS]Q[W"f;Q�jVM0k5G`UZ^\YPQ�jZG`UZ^RW?MP^[G5Q[UVI0|
� ���P�	ÏdÌ[Ó�"Ù	ÖPÕLÍ�I2�	Î�Í�KÒÓLKnÏM�dÏ8ÖN�=Ï8Ì�Ö0ÕFØ¾ÙHÕFÐ	Ì[Õ �¥ÍP�HÕ��8Ö_Ú � M@� e[M\J_k5W?M0J,jVz�INM0M0U�J;XZINM¦O?liJ_O#G5k5k`XZINO?W*J_O?M0I
J�^[MPUZM0W?J,k�O*lVM0f;M�G5U§mZG`Q[G5UVS]Q,W?foJ_O*G`Y0I0qÒUiJ,f;M0kyzºr�M�XZINM0jçJ,U½G:|~G:|~j¾|	f;QFjZM0k�Q,SD�NY0Q[WNW?MPYPO;J,k`G5^[UZf;M0U�O?I?�sO?Q
jZM7O*M0WNfoG`UZM�^[QFQFjDrwJ±zFI"Q,SÒI?YPQ[W?G`UZ^\giJ_G5WNr�G`I?M�J_k5G5^,UZfoMPU�O*I0| £ lZM0WNM,qZO?lZM�XZUZjVM0W?kyzFG5UZ^RJ,k`gZliJ,m�MPO�Q,SHINzFf\m�Q[k`I
r�J,I,�NXZINOKO?lZM�g$Q,I?I?G`mZk5M�J,k5G`^[UZf;M0U�O�YPQ[k5XVfoUZIPq»I?QLO*liJ�ORJLI?M0a�XZMPUZY0M�Q,S�O*lVM0I?M�Itz�f�m$Q[k`I\rwJ_IRJ¶gZJ,G5Wtr�G5I?M
J,k`G5^[UZf;M0U�O0| Û Q[W´G5UZItO.J,UZYPM,qFO*Q\jZMPW?Gye[M0j � � ¤ «���Ê����¦INY0Q[WNM0I0q�r�M�ItO.J,WtO*M0jor�G`O*l�J¦O*W?J,G5UZG`UZ^�INMPO"Q_SHgZW?Q,O?M0G`U
J,k`G5^[UZf;M0U�O?IRb]r�lZMPW?MKO*lVMROr�Q�I?M0a�XZMPUZY0MoY0Q[XVk5j¶m$M;J_O�f;Q[ItO ������G5jZMPU�O?G5Y0J,k2p¸|\%�U¶G:|~G:|~j¾|$foQFjZM0knQ,S�O?lZM0INM
I?MPa�XZM0UZYPM0I�r�J,I#O?W*J,G`UZG5UZ^;J,YPY0Q[WNjZG5UV^oO*QofDJ�©VG`f\XZf k`G5�_M0k5G`lZQFQ�j¨b]G:|~M,|yq$ING5f;gZk`z�XVI?G5UV^DW?MPkÁJ_O?G`e,M�S]WNM0a�XZMPUZY0G`M0I
Q,S�M0J,Y.l®Q,S�O?lZM�}�{[{¨g$Q,I?I?G`mZk5MsINzFf\m�Q[k5I*p7| � M�O*lZMPU®jZMPO?M0W?f;G5UVM0j®J,U G:|~G:|~j¾|»UFXVk5kTfoQFjZM0k"S]Q[W�NW*J_UZjZQ[f
J,k`G5^[UZf;M0U�O?I?�¶b]G:|~M,|yq¾Q,S´XZUZWNM0kÁJ�O*M0j¶INM0a�XZM0UVY0M0IP| £ lZMRUZM7©FO�INO?M0gLrwJ_I�O?Q�I?YPQ[W?M;J�^[Gye[M0U¨J,k`G5^[UVfoMPU�O�J,I�O*lVM
W*J�O*G5Q�Q,S·O*lZM�gVW?Q[miJ_mZG5k`G`O*G`M0I»XZUZjVM0WwO*lVM0I?M�Or�QRfoQFjZM0k`I�b2O*lZM��tQ�jZjVI"W*J_O?G5Q[��p¸| £ lZM�k`Q[^�J,WNG`O?lZf×Q,SHO*lZG`I�W?J_O*G`Q
r�J,IRXZI?MPj¼O?Q¨g�M0WNfoGyOKY0Q,fogZX�O.J_O?G5Q[UXVI?G5UV^¨INXZf;IKG5UZItO*M±J_j¼Q_S�gZWNQ�jVXZYPO?I0q�J,UZj½O*QL�,MPM0g¼O*lZM�I?GB/0M�Q,STO*lVM
W?MPI?XZkyO*G`UZ^RUFXVf\m$MPW?I"r�G`O?lZG5U�JKW?M0J,I?Q,UiJ,mZk`M�W*J,UZ^,M,|
£ lZG5InG5k5k`XZINO?W*J_O?M0IHO*lZM�^[M0UZMPW*J,k�O*lZMPfoM�Q,S$J,gZgZkyz�G`UZ^�gVW?Q[miJ_mZG5k`G5INO?G5Y»I?MPa�XZM0UZYPM�foQFjZM0k`I	O?Q�G5jZMPU�O*G`S2z¦J�YPkÁJ,INI

Q,SimVG5Q[k`Q[^[G5Y0J,k[INM0a�XZM0UVY0M0IPq�INXZY.lRJ,I ¢ % £ % mZG`UZjZG`UZ^#ING`O?M0I0| � M�gZG5Y.��J,UKJ_gZgZW?Q,gZW?G5J_O*M»OzFg$M�Q,SAfoQFjZMPk:q�I?MPk5M0Y7O
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