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bdcfe�gih-jkeml,npoqjkgirah�oqhLs�tmrauwvLoankgUxSr,hyrazPcfe{jpemnpralae|hfemr,}Lx~sfoqjpo�xk}Lt�c�oax��Lg�r�t�cfe|u�gUtmoa�XvLoqjkc��
� oG�)x|�Blae|hfrauwe�xm�Bl,emhfedz�}fh@t�jkgirah@xm�-oqhLswl,emhfe~em�)vLnke�xkxkg�r,h�sLoBjpo�gUx>o�u�oB��r,n>gUxkxk}fe~gih�v@r-x�jplae{�
hfr,u�gUtmx|�f��cfgi�ie�g�h-jpemlan�oBjpg�r,h�xSjkn�oBjpeml,g�e�xdrqzWjke|h�nke|���4rah�cfe|}fnkgUxSjkgUt8oqvfvfnpr,o,t�cfe|xdxkv@e�t{g��@tmoa���i�
oasLoqv�jpe|s`jkr�jkcfewhLoqjk}fnpewrqz�jkcfe$sfoqjpo4jkr��Ee�g�h-jke|lan�oBjpe|s���xk}Lt�c'oax8xke|�-}fe|hLt{e�xm�Dlan�oqvLcLxm�
oqh@s4�,e|t�jpran�xP� � e�vfnpe|xkemh-j�gihyjkcfgUx�t�cLoav�jke|ndo�xk�)xSjke|u�oBjkgUt�oqvfvLnkr-oat�c�jpr	jpcfe�g�h-jpemlan�oBjpg�r,h
oqh@sytmrauwvLoqnpgUxSr,h4rqzM�)g�nkjk}@oq�i���4oah)��j��)v@e�x~rqzMsfoBj�of�foax���r,hfl�oaxdnpem�iem�Boqh-j~�ae|nkhfe|�Ez�}fhLt�jpg�r,hLx
tmoah`�Ee�s�e{�LhLe|s"rah�jpcfe�sfoBj�o$jpr��@e�t{r,uwvLoqnpe|s��Db�r-r,�ix�jpryuwe|o,xS}Lnke	jkcfe�tmranpnke|�ioqjkgirah��Ee{�
j � ememh�sfg �Demnpemh-j	cLe{jke|nkr,lae|hfemr,}Lx�sfoqjpo�xke{j�x	oahLs5jkr"e{�)jkn�oat{j	xSemjpx7rqz�lae|hfe|x � cfgUt�c�xSc@oqnpe
xkg�uwgi�ioankg�jkgie|x � g�jkc5nke�xSvEe|t{j�jpr�u	}f��jkgivf��ew�fgira�iral,git|oq�MoBjkjknpg��f}fjke|x�oanke�vfnpravEr,xke|s���bdcfe�ranpg�l,g �
hLoa��g�j��8rqz@jkcfgUxPoqvfvLnkr-oat�c�gUx¡jkcfedem�-jpemhLxkgirah�rqzLjpcfe~t{r,hLt{e|v�jPrqzEtmranpnke|�ioqjkgirah�z�r,nPhfrah)�ae�t�jpranpgioa�
sfoqjpof� � cLgit�c�gix�uwo,s�e�v@r-xkxkgi�f��e��)�$jpcfe8}Lxke�rqzMlaemhLemn�oq�ig�¢|e|s$�,emnphfem��t|oqhfr,hfgit|oq�Xtmranpnke|�ioqjkgirah
oqh@oq�i�)xkgUxm�aoahLswg�jpx�oqvfvf�igUtmoBjpg�r,hwjkr8jpcfe£em�)jkn�oat�jpg�r,hwrqzXlanpra}LvLxPrqz�l,emhfe�x>npe|xkv@r,hLxSgi�f�iedz�ran¤jkcfe
s�emjke|t{jke�s�tmranpnke|�ioqjkgirahLx|�
¥ x�oqh`oavfvf�igit|oBjpg�r,hX�LjpcfgUx*oavfvfnpr,o,t�c�gix£jke�x�jpe|s"rah�g�jpx�oq�Lg��ig j���jprynpe|tmralahLg�¢|e�ravEemnprahLx£g�h

jkcLe8¦�§m¨�©fªm«�¬¨p©�¬®y¨�¯q°±¬Ll,emhfr,u�e,�-z�nkr,u²jpcfe8t{r,u�v@oqnpgixkrah�razXjkcfnpeme*sfoBj�o	xke{j�xdt{ranpnpe|xkv@r,hLs�gihfl
jkr*³�´�µE¨m¶·¬¯qµE®q°anpem�UoBjkgirah@xScfgivLx�oquwrahLl�lae|hfe|x�g�h4u�emjpoa�@r,��gUt£v@oBjkc � oG��xm�q¸f¯B§�¬W¶¹¬¯BµD®B°-nke|�ioqjkgirah��
xkcfg�v@x	oa��r,hfl�jpcfe�t�cLnkr,u�r-xSr,uwea��oahLs;¨�¯�ªkº{¸E«pª�§�§�¬¯Bµ'npem�UoBjkgirah@xScfgivLx	oax�ra�Lxkemnp�ae�s'�)�5l,emhfe
e{��vfnpe|xpxkg�r,hysfoqjpof�

»X¼�» ½q¾¡¿aÀ-ÁPÂdÃ¤Ä�¿-Å·Á¡¾

Æ�em�ae|��r,vfuwemh-jpx>g�h�cfgilacf�·jpcfnkr,}flacLvf}�jPjke�t�cfhfr,��r,lagie|xMcLoG�,ed�L���ie|sw�Lg�r,��r,lagUtmoq�fsLoBjpoa�Loaxke|x � g�jkc
u�oqh)��xkrankjpx	rqz�l,emhfr,uwgit�sfoBj�of�PÇP�foau�vL��e�x	gihLtm��}Lsfe�l,emhfr,uweyxke|�-}femh@t{e|x|�PxSgilah@oq�ig�hfl'oqh@s



�������������������	����
 ���

� ���������	��
�������������������������������������� ��!��
�������"�"#$�	�"�%�&��(')�*�*+-,����./�"#0�.�����1�&���2#3�����.���"#4���%�%��5����2# 6������

uwe{jpoa�@r,��gUt�vLoqjkc � oG�)x87�98oqhfe|cfgUxko'emjyoq�¹���;:=<1<1:�>{�Plae|hfe�e{��vfnpe|xpxkg�r,h sfoqjpo?7·Ç>gUxSe|h_e{j�oa�·�i�
@�A1A�B >{��vLnkrajkemgih���vfnprqjke|g�h²g�h-jpemn�oat�jpg�r,h²sfoqjpoC7&D�jpr emj�oq�¹����:�<�< @ >��*vfc)�)��r,laemhLe{jkgUt9vfnkra�L�ie|x
7�EMe|���ieml,nkgihfg¤emj�oa�·�i� @2A�A1A >��¡oqhLs�xSe|�aemn�oq��uwranpea�)D�h)�,e|xSjkgil,oBjpg�hLl�jkcfeynke|�ioqjkgirahLxkcfgivLx�oquwrahfl
jkcfe�xSe�sfoqjpo"gix�oah9giuwv@r,nSj�oqh-j$x�jpemv9jkr � oqn�s�o5�Ee{jSjpemn�}fh@s�emn�x�j�oqhLsfg�hfl'raz£jkcLeyz�}LhLt�jpg�r,hLx
rqz>jpcfe�laemhLe|x�oqhLs�jkcfewu�oat�cLg�hfe|nk��raz>jkcfewt{e|���¹�FD�h`v@oqnkjkgUt{}f�Uoqn��@g�j8gix*razWjkemh`jkcfe�t|oaxke�jkc@oBj
s�g��Ee|nke|h,j4sLoBjpo'vLnkrB�)gUs�e�s�g �Demnpemh-j4oahLs_t{rauwvf�iemuwe|h,j�oqnp��gih�z�ranpu�oBjkgirah_oq�Era}fj$jkcfe�xpoquwe
}fhLs�e|nk�i�)g�hLl$ra����e�t�j�x~ran�vfnkr�tme|xpxSe�xm�Lb�r��f��jpcfe�gUs�e|o,xm� � e8z�r�tm}Lx£gih�jpcfgix�t�cLoqvfjkemn�rah�l,emhfe
oqhLoa����xkgix|�G�f}�j>jpcfe~vfnpg�h@t{givf��e�swoqvfvfnpr,o,t�c � edz�ra�i��r � tmoqh�e|o,xSgi�i���@e�oavfvf�ig�e�s	jkr�jkcLe�oqhLoa����xkgix
rqzMrqjpcfemn��fg�r,��r,lagUtmoa��ra����e�t�jpx�ran�vfnpr�t{e�xkxke|x|�Lxk}Lt�c�oaxdjpcfe7e|�ara�i}�jpg�r,h�raz>o�s�gixke|o,xSe,�Loax£xSr)rah
oax�xkem�,emn�oq��s�g��Ee|nke|h-j$u�e�oaxk}fnpemuwemh-jpx4oq�Era}�j�jpcfe�ra�f��e|t�j�x�ran�vLnkr�t{e�xkxke|xwraz8g�h-jke|nke�x�j4oanke
oG�Boqgi�ioa�f��e,�
G }Lnwoavfvfnpr,o,t�c�gUxwuwrqjkgi�BoBjpe|s9�-��jkcfe�t{�Uoaxpxkgitygisfe|o"jkcLoqj$t{rauwvLoankgihfl's�g��Ee|nke|h,j$sfoqjpoH£e{jke|nkr,lae|hfemr,}Lx

sfoqjpo�tmrauwvLoqnpgUxSr,h oq�Era}�j	jkcfe�xkoauwe4ra�f��e|t�j�x7gUx�o � oG�"jkr5s�e{jpe|t{j�cfgUsfs�e|h�r,n7}fhLsfemnp���)gihfl�npem�UoBjkgirah@xScfgivLx7ran
vfcfe|hfrauwemh@of�)I e{j7}Lx7xS}fvLv@r-xSe,�Xz�ran7e{�foquwvf�iea��jpcLoBj�oqh'}fh)}Lxk}Loq�i���'xSjknprahfl�t{r,nknpem�UoBjpg�r,h"gUx
s�e{jpe|t{jke|sy�Ee{j � ememhyjkcLe8vfnke�xSe|hLt{e*rqzMo�u�rajkg�z�gih�jkcfe�vfnprauwrqjpemndnpemlagirahyrqzMxSr,u�e*lae|hfe|x|��rah
jkcfe4rahfe$c@oqhLs��¡oqhLs5jpcfe$l,emhfe$em��vfnke�xkxkgirah'��e|�ae|�ix8}LhLs�emn	vLoqnkjkgUt{}L�ioan7t{r,hLs�g�jkgirahLx|�Xrah'jpcfe
rqjpcfemndcLoahLs��fbdcfgUxdt{ranpnpem�UoBjkgirah4u�gilac-j�xSjkemu z�nkr,u o	�Lg�r,��r,lagUtmoq�Evfcfe|hfrauwe|hfrahy��gihf�)g�hLl	jpcfe
xSe��-}femhLtme�oahLs2jpcfe�z�}fhLt{jkgirah_rqz�jpcfe�lae|hfe|x|�PxS}Lt�c_oax	jpcfe�nke�t{ral,hfg�jkgirah�raz£jkcLe�uwrajkg�z��)�
owjkn�oqh@xktmnkgiv�jkgirah�zo,t�jpran��KJ�r,nke	laemhLemn�oq�i���,�Lt{r,u�v@oqnpg�hflys�g �Demnpemh-j�sfoBj�o4xke{jpx�gih-�,ra�i�)g�hflwjpcfe
xkoauwe£lae|hfe|x|��xS}@t�cyoax�jpcfemgin~xSe��,}LemhLtme|x|�-em��vfnke�xkxkgirahX�-vfnprauwrqjpemn�nke|lagirahLx|�,r,n¤jpcfe8x�jpnk}@t�jk}Lnke
rqzPjpcfewemhLtmr)sfe|s�vLnkrajkemgihLx|�@gUx�o � oG��jkr�nke�t{ral,hfgi¢me��fgira�iral,git|oq��vfcfemhLrauwemhLoL�FJ�ranpemrB�,emn��fg z
owt{ranpnpem�UoBjkgirah�gUx�s�e{jpe|t{jke|s�oau�r,hfl�xSe|�ae|npoa�XsfoBj�o�xSemjpx|�flae|hfe|xdu�oqgihf�i�4npe|xkv@r,hLxkg��f�ie*z�ran~jpcfe
ra�Lxkemnp�ae�s$t{r,nknpem�UoBjpg�r,h4tmoahy�Ee8s�e{jpe|t{jke|sX� G hfe8tmoah4e{��vEe|t{j~jkcfe�xSe�lae|hfe|x�jpr�vL�ioG�$owxkv@e�t{gUoq�
nkr,��e*gih�r,n~�@e�oq�Ee�t�jpe|s��)��jkcfe8}LhLs�emnp�i�-gihflw�fgira�iral,git|oq�Dvfcfe|hfrauwemhLrahX�
¥ � e|�����¹�)hfr � h�xSjpoBjpgixSjkgUtmoa�Xuwe{jpcfr�s�jkr$gih)�ae|xSjkgil,oqjke*jkcLe7t{r,nknpem�UoBjpg�r,hy�Ee{j � eme|h�sfg �Demnpemh-j

nke�oq���¹�Boa��}fe�s_oBjSjpnkgi�f}�jpe|xygix�tmoahfrahLgit|oq��tmranpnke|�ioqjkgirah�oqh@oq�i�)xkgUxL7NMOM ¥ >P7�H�rqjpem�i��gihfl@� @2A�Q�R >��
H�r � em�,emn��>t{�UoaxpxSgUtPMOM ¥ tmoahfhfraj$�@e5oqvfvf�igie|s9jkr�hLrah)�ae�t�jkr,nkgUoq�~l,emhfr,uwgit�sfoqjpoL��xk}Lt�c�oax
vLoBjpc � oG��x|��vfnkrajke|g�h���vfnprqjpemgih�gih-jke|npo,t�jkgirah@xm�fr,n�lae|hfe8vEr,xkg jpg�r,hLx�gih�o$t�cfnprauwr,xkrauwe,��D�h�jkcfgUx
t�cLoqvfjkemn � e�rB�ae|nptmrauwe£jpcfgUx~gixpxk}fe��-�y}Lxkg�hfl$o�l,emhfe|npoa��gi¢|oqjkgirah4razSMOM ¥ �f�)hfr � h�oaxd�ae|nkhLem�
MOM ¥ 7�9TMOM ¥ >yvfnpravEr,xke|s��)� ¥ �GoacfrU7�:=<1< @ >4oahLsWVdoat�c oqhLsYX,ran�sfoqhZ7N:=<1<1:�>{� � cfgit�c
vfnprB�-gUs�e�xyo � oG� jpr vEemnkz�ranpu o9laemhLemn�oq�ig�¢|e|s�z�r,nku raz[MOM ¥ �@emj � e|emh�oqh)�_j � r�j��)vEe|x
rqz7sfoqjpo oaxy��r,hfl9o,x4�,emnphfem��z�}fhLt{jkgirahLx�t|oqh �Ee5sfe{�Lhfe�s r,h jkcLe|xke5sfoqjpoL��9TMOM ¥ �Lh@sfx
s�ginke�t�jkgirah@x�xkgiu7}f��jpoahfemr,}LxS�i�$gih4jpcfe�j � r7z�e�oBjk}Lnke8xkvLoatme|x~s�em�Lhfe|sy�)��jkcLe8�aemnphfe|�@z�}LhLt�jpg�r,hLx
� g jpc�uwoq��g�u	}fu t{r,nknpem�UoBjpg�r,hX�
¥ x¤o��@npxSj�t{r,h-jknpg��f}fjkgirah � e�s�emnpg��,e~j � r8�GoankgUoqh-j�xPrqz\9TMOM ¥ g�h4ran�s�emnMjpr7vEemnkz�ranpu]MOM ¥^>oankgUoqh-jpxdraz��,emnphfem�

MOM ¥ rah8uwranpePjpcLoqh8j � r£sfoqjpo�xke{j�xm�Gbdcfe¤�LnpxSj r,hfea� � cfgUt�c � e�tmoq�i�au	}f��jkgivf��e;9TMOM ¥ �mgUx¡o~hLoBjp}fn�oq�
lae|hfemn�oq�ig�¢�oBjpg�r,h rqz[9_MOM ¥ jkr_uwranpe"jkcLoah;j � r9�,emnphfem��z�}LhLt�jpg�r,hLxm� ¥ ��npe|o,s��;xk}flal,e|xSjke�s
�)�PVdoat�c"oahLs`Xar,npsLoqha7N:=<1<1:�>{�Dg j7tmrahLxkgixSjpx*gih2xSe�oqn�t�cfg�hLl4z�r,n�s�g�npe|t{jkgirahLx�xkg�u	}f��jpoqhLemra}@xS�i�
g�h9oq�i�¤z�e�oBjk}Lnke4xkvLo,t{e|x7�)�5u�oq�)giuwg�¢|g�hLl�jkcLeyxk}fu rqz£oq�i��vLoqgin � gUxke4t{r,nknpem�UoBjpg�r,hLx8�Ee{j � ememh
sfoBj�o"xke{j�xm�>bdcLe�xke|tmrahLs9rahfe,� � cfgit�c � e�t|oq�i�~g�h-jke|lan�oBjpe|sb9TMOM ¥ �MgUx�o`hLranpuwoa�O9_MOM ¥
tmoanknpg�e�s�r,}�j4�Ee{j � eme|h_j � r2�,emnphfem�Ux � cfgUt�c oqnpe�jkcfe|u�xSe|���,e|x$xk}fu�x$raz�vLnkgiu�oqnp���ae|nkhLem�Uxm�
D�h-jkeml,npoqjke�sc9TMOM ¥ t|oqh2�Ee4}Lxke{z�}f��jkr`e{�)jkn�oat{j	t{r,nknpem�UoBjpg�r,hLx��@emj � e|emh2j � r�xke{jpx	rqz�sfoqjpo
xSemjpx|��nke|vfnpe|xkemh-jke�s$�)�$j � r�xSemjpxdrqz¡�ae|nkhfe|�Dz�}fhLt{jkgirahLx|�
¥ x�oyxSe�t{r,hLs�t{r,h-jknpg��f}fjkgirahX� � e	vfnpravEr,xke	o$uwemjkcfr�s�jpryxkem�ie|t{j*l,emhfe�x�rqz�g�h-jke|nke�x�j�z�nkr,ud e|hfe�xSe|��e�t�jpg�r,h
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jkcLe`npe|xk}f� j�x4raz MOM ¥ �dbdcfe`uwemjkcfr�s tmrahLxkgixSjpxygih npoahf�)g�hLl2jkcfe"lae|hfe|x4g�h;jkemnpu�x$raz8jkcfe
oq�@xSr,��}�jpe7�Boq�i}fe�rqz>jpcfemgin�vfnprq��e|t{jkgirah�r,h"o�tmoqhLrahfgUtmoa��s�ginke�t�jpg�r,hX�Ej��-vLgit|oq�i����jkcLe7�Ln�xSj*r,hfea�
I oankl,e8oq�Lxkra�i}�jke7�Goa��}Le|x�tmranpnke�xSvErahLsyjprwjkcfe	laemhLe|x~u�oqgihf�i�ynpe|xkvErahLxkg��L��e�z�r,n�jkcLe7s�e{jpe|t{jke|s
t{r,nknpem�UoBjpg�r,hX��cfe|hLt{e�xkem�ie|t{jkgihfl�jkcLe|xke�lae|hfe|x~gUx~�ig��,em�i�4jpr�vfnprB�-gUs�e8l,nkr,}fvLxdrqzPl,emhfe�x~nke|�ioqjke�s
jkr�jpcfe8�fgira�iralagUtmoa�DvfcfemhLrauwemhfr,h��@e|cfg�h@s4jpcfe�t{r,nknpem�UoBjpg�r,hX�
¥ x�oah'oavfvf�igit|oBjpg�r,h � e$t{r,hLxSgUs�e|n�jkcfe�vfnpra�L��e|u rqz~s�emjke|t{jkgihfl�ravEemnprah@x�g�h'vfnpra�Boqnp�arajkgUt

lae|hfrauwe�xm� G vEemnprah@x oqnpePlanpra}LvLxXraz�o,sG�Soatmemh-j l,emhfe�xXrah�jkcfe>l,emhfr,uwe � cfgUt�c7oqnpeMjkn�oqhLxpt{npgi�@e�s
jkr,laemjkcfe|n�rah�o�xkg�hfl,��e8uwe�xkxkemhfl,emn���� ¥ 7u	��� ¥ >�uwra�ie|t{}L��e,� d emhLe|x~gih�oqh�r,v@e|nkr,hyrazWjkemh
t{r�s�e�vfnprqjke|g�h@xXgih-�,ra�i�ae�s�g�h7jkcfe�xkoau�e��fgir)t�cLemuwgit|oq�,z�}fhLt{jkgirahX�Bxk}Lt�c�oax�emhf¢|�)u�e�x�t|oBj�oq�i�-¢|g�hLl
xk}Ltmtme|xpxSgi�ae8t�cfe|u�gUtmoa��nke�oat{jkgirahLxdgih�owvLoBjpc � oG�a� ¥ x�ownpe|xk}f� j���jkcLe8vfnke�xSe|hLt{e�raz¡r,v@e|nkr,hLxdg�h
vfnpra�Boqnp�arajke�xXgUxMnke�xSvErahLxkgi�f��e�z�r,nMo�z�r,nkuHrazEtmranpnke|�ioqjkgirah7oau�r,hfl�xSe|�aemn�oq�)sfoqjpo�xSemjpx|�B�@e�tmoa}LxSe
lae|hfe|x � cfgUt�c2z�ranpu r,v@e|nkr,hLx8jpemhLs2jkr`�Eeytm��r-xSe$jkr�e�oat�c2rqjpcfemnwoq�irahLl�t�cfnkr,uwr,xkrauwe|x|��jkr
cLoG�,e�xkgiu�gi�Uoqn�em�)vLnke�xkxkg�r,hyvLnkra�L��e�xm�foahLsyjkr4t|oBj�oq�i�-¢|e8xS}Lt|t{e�xkxkg��,e�nke�oat�jpg�r,hLxdgih�owvLoBjpc � oG�a�
M�rah)�,emn�xSe|���,�Xrahfe�tmoah�x�j�oqnkj�z�nprau6jkcfnpeme�sfoBj�o`xke{j�x	tmrah-jpoag�hfgihfl�jpcfe���r�tmoa��gi¢|oqjkgirah2raz~jkcfe
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mRNA molecule

Enzymes for tryptophan biosynthesis
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tmoa���ie|s�¯p¸Lªm«k¯BµL§�� ¥ x�oqhwe{�foquwvf�iea�q�Lla}fnpe @ � @ xkcfr � x¡jkcfe � e|������xSjk}@s�g�e�s	jknp�-vfjkravLcLoqhwravEemnprahG vEemnprahLx
� cfgUt�c�tmrah-jpoag�h@xD�L�aePl,emhfe�xDjkn�oqh@xS�UoBjpe|s�g�h-jkr��L�aePe|hf¢m�)uwe|x�npe|xkvErahLxkg��L��eMz�r,n�jkcfe�xS�)h-jkcfe�xSgUx�raz
jknp�)v�jkr,vfcLoqh �LÇP��vEemnpg�uwemh-j�oq� s�emjke�t�jkgirah�r,n£t{r,h��Lnpu�oBjkgirah�razMr,v@e|nkr,hLxdgUx~jkgiuwe{��t{r,hLxS}Lu�gihfl
7��'oq��jke|npx�emjyoq�¹�i� :=<1< @ >�oahLs_nke|�ioqjkgi�ae|����sfg?f$t{}L� j$jpr�giu�vL��e|u�e|h-j4g�h_jpcfe��Uoq�Eran�oBjpranp��oax
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l,oag�hfe�s�g�h@t{npe|oaxke|s�oqjSjke|h-jkgirah�gih�nke�t{e|h,j��ae|oanpx|�fe|g jpcfemn*�)��xke|�-}fe|hLt{e7oahLoq�i��xSgUx~r,hf��� 7 �¤oasfo
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xScLra}f�Us��Ee�npe|xkv@r,hLxSgi�f�ie4z�r,n$o"z�ranpu rqz8t{r,nknpem�UoBjpg�r,h��@emj � e|emh9jkcfnpeme�xkrankjpxwraz*sfoqjpo�1Mjpcfe
v@r-xSg�jkgirah�razXlae|hfe|x¤rahwjkcLe£lae|hfrauwe,�qjkcLemgin�em�)vLnke�xkxkg�r,h�oax>uwe�oaxk}fnke�s��-��Æ � ¥ uwgitmnkr-oqnpnpoG�,�
oqhLs�jkcfe�vEr,xkg jpg�r,h�rqz�jkcfe�t�cfe|u�gUtmoa�dnke�oat�jpg�r,hLx7jkcfe|��tmoBj�oq�i�)¢me�g�h9u�emjpoa�@r,��gUt4v@oBjkc � oG��xm�
�"e�jkcfe|nkemz�ranpe~jknpg�e�s�jkr7oa}�jkr,u�oBjkgUtmoa���i�ws�e{jpe|t�j�t{ranpnpem�UoBjkgirah@xM�@emj � e|emh�jpcfe|xke~jkcLnke|e£xSr,nSj�x>raz
sfoBj�o4}@xSgihflLMOM ¥ ��oqhLs`jkr�s�emjke|t{j8laemhLe|x���gi�ae|����jpr��Eem�irahLl4jpryr,v@e|nkr,hLx£�)��xkem�ie|t{jkgihfl4jpcfe
lae|hfe|x�uwr,xSjk�i�4npe|xkv@r,hLxkg��f�ie*z�randjpcfe�s�e{jpe|t{jke|s�tmranpnke|�ioqjkgirahLx|�
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oqh@s�sfemnpg��,e|s�jkcLnke|e8�aemnphfe|�Xu�oBjknpgUt{e|x~z�ran~jpcfe  E1<�lae|hfe|x�tmrauwuwrah�jpr$oq�i�XjkcLnke|e7sfoBj�o�xSemjpx
oax�z�r,���ir � x|�
EPoBjkc � oG��sLoBjpo � e|nke�e{�)jkn�oat{jke�s�z�nprau jkcLe 98Ç dTd� I)D d ¥ ��Æ sfoBj�oq�Lo,xSe	rqz�t�cLemuwgit|oq�EPoBjkc � oG��x

t{r,uwv@r,}fhLsfx�oahLs�nke�oat{jkgirahLxdgih��fgira�iralagUtmoa�DvLoBjpc � oG��xT7 d rajkr�e{j*oq�¹���K:�<�< :�>�� � cLgit�c�tmoah��@e
z�npemem�i�	sfr � hf��r-oas�e�s	z�nkr,uHjkcLe 98Ç dTd sfoqjpoq�@oaxke_7�98oqhfe|cfgUxko�emj�oq�¹���!:=<1<1:�>{�qbdcfgUx¤sfoqjpoq�@oaxke
t{r,h-jpoqgihLxXjkcfr,}LxkoahLsfx�rqzLuwemjpoq�Era�igUt>npe|oat{jkgirahLx �)hfr � h8jkr�jpoa�ae>vL�io,t{e�g�h��Boankgira}Lx�ranpl,oahfgUxSu�x|�
jkr,laemjkcfe|n � g�jkc�jpcfe�xk}f�LxSjkn�oBjpe|x�g�h)�,ra�i�ae|s�oahLs8jpcfe�tm�io,xkxkg �EtmoBjpg�r,h8rqz�jpcfe�t|oBj�oq�i�-¢|g�hLl�emhf¢|�)u�e
oax£oqh�Ç�M h)}fu7�Eemn�� �Lnkr,u jpcfgUx£sfoqjpoq�@oaxke � e�tmnke�oBjke�s�oqh�}fhLsfg�npe|t{jke|s�l,npoavfc � g jpc�lae|hfe|x
rqz>¦ 
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jkc@oBj�t|oqh�tmoqjpoq�i�)¢me�j � r�xS}Lt|t{e�xkxkg��,ednke�oat�jpg�r,hLxMgih$o�vLoBjpc � oG�a�qbdcLe�nke�xS}L� jpg�hfl8l,npoavfcX�qt|oq�i��e�s
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lae|hfrauwe*sfoBj�of��bdcfgUxde{��v@e|nkgiuwemh-jdgix~o7j��)vfgit|oq�De{�foau�vL��e � cfemnpe D�9TMOM ¥ gixduwranpe£npem�iem�Boah,j
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xke{j�gih�xk}Lt�c�o � oG�$jkcLoqj @ <  7  E >�rqzPoq�i�Xlae|hfe|x~oanke8xkem�ie|t{jke|sX�Lbdcfe�jkcLnke|e8�-hLr � h�r,v@e|nkr,h
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s�e|v@e|hLs'rah'jpcfe�j��)v@e�x�raz~sLoBjpoL� bdcfe$r,nkgilagihLoa��g�j���rqz~r,}fn7oqvLvfnkr-oat�c5gix�jkcfe4e{�)jke|hLxSgirah2raz
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bdcfe'vfnkr,v@r-xSe�s uwe{jpcfr�sfx�emh@oq�f�ie"}@x�jkr�oq}�jprau�oBjpgit|oq�i���_�@hLsZtmranpnke|�ioqjke�s s�ginke�t�jkgirah@xm�

oq�irahLl � cfgUt�c cfgilac � ��r � xpt{r,nkgihfl l,emhfe�x�jpemhLs jkr�xkcLoqnpe�xkg�uwgi�ioankg�jkgie|x � g�jkc npe|xkvEe|t�j5jkr
u7}L� jpg�vf�ie �fgira�iral,git|oq��oBjkjknpg��L}�jke�xm��bdcfe|xke�uwe{jkcLr)sLx2lagi�ae_emh@t{ra}Lnpoalagihfl�nke�xS}f��jpx'r,h jkcfe
vfnpra�f�iemu raz�npe|tmralahLg�¢|g�hfl`jkcfe�l,emhfe�x	jkcLoqjw�Eem�irahLl"jpr'ravEemnprahLx�gih�jpcfe`¦ 
�¨p¯q°±¬�laemhLrauwea�
�)�9tmrauwvLoqnpgihfl'jkcfnpeme�sLoBjpo�xSemjpx4tmranpnke�xSvErah@s�g�hLl"jpr�³�´�µE¨m¶·¬¯qµE®q°>nke|�ioqjkgirahLxkcfgivLx��Ee{j � eme|h
lae|hfe|x�gih'uwe{jpoa�@r,��gUtwvLoqjkc � oG��x|�@¸f¯B§�¬W¶¹¬¯BµD®B°Xnpem�UoBjpg�r,hLxkcfg�v@x8oq�irahfl�jkcLe$t�cfnkr,uwr,xkrauwea��oqh@s
¨�¯|ªpº{¸E«kª{§�§�¬¯Bµ�nke|�ioqjkgirahLxkcfgivLx*oax�ra�Lxkemnp�ae�s��)��l,emhfe�e{��vfnpe|xpxkg�r,h`sfoBj�of�E�"ewr,�LxSe|nk�,e|s�jpcLoBj
lae|hfemn�oq�igi¢me|s 9TMOM ¥ x 7�JP9_MOM ¥ oqhLs D�9_MOM ¥ >�r,}�jkvEemnkz�ranpu ran�s�g�h@oqnp�c9TMOM ¥ x	g�h�jkcfgUx
t{r,h-jke{�)j���D�h	ra}fn¡vfnpem�ig�uwgihLoqnp��nke�xS}f��jpx jkcLe�h)}fu	�@e|n¡razLt{r,nknpe|t{j�ravEemnprah	tmoqh@s�gisLoBjke�x�xkem�ie|t{jke�s
�)��JP9_MOM ¥ oBj�o~l,g��,emh8n�oBjpe>rqz�zoa�ixke>vfnpe|s�gUt�jpg�r,hLx�jpemhLsLxXjpr£�Ee�xkuwoa���iemn jkcLoah8jkc@oBj¡xkem�ie|t{jke�s
�)��jpcfe��@e�x�j�t�cfragUt{e�raz�D�9TMOM ¥ ��jpcLoBj�gUx|� � cfe|h"jpcfe$l,emhfr,u�e�sfoqjpo�xke{j�gUx7tmrauwvLoqnpe|s`jkr
jkcLe�t{rau	�fgihLoBjpg�r,hyraz jkcLe8vLoBjpc � oG�$oqh@s4jpcfe8e{��vfnpe|xpxkg�r,hysfoqjpowxSemjpx|� G hfe�e{��vf�UoqhLoqjkgirahyz�ran
jkcLgixPs�g��DemnpemhLtme~g�h�v@e|nSz�r,nku�oahLt{eduwg�l,c-jM�EedjkcLedzoat�jMjpcLoBj JL9TMOM ¥ ��r)r,�)x�z�r,n>t{ranpnpem�UoBjkgirah@x
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rqz�cLoG�)gihfl8o�t{r,nknpem�UoBjpg�r,h	�Ee{j � eme|h�lae|hfe~v@r-xSg�jkgirah@xPg�h$jkcfe�v@oBjkc � oG��xPoqhLswl,emhfe~em�)vLnke�xkxkg�r,h
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xke{jpx�gihLt{npe|o,xSe�xm�-jpcfe�v@e|nSz�r,nku�oqh@t{e*rqz JL9TMOM ¥ uwg�l,c,j�s�e�t{npe|o,xSe��@e�tmoq}@xSe*g j��Ee|tmrauwe|x�jpr-r
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