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]_^"`1acb�d�e�f�g?hi`kjleEmn^�h5`�opeEdpq!^"mrh5s5hig?out?^"`_vwgxtIyF^"d�^�t	f�g	d�hiz?g?j_v{aco/y�eEd/f|^"mrh5`�er^"t	h5jcm\e"f�hiq}o�t	eEm�~
b�d�hio�hi`���t?eE`lo�g?d��Eg	j�^"`�jX��^"d�h5^"v�sig�bCe"o�hif�h5eE`lo?��bweEo�o/h5v�s3a_�ph3f�y�o�bF^�t?g?d�d/g?�EhieE`�o�h5`Xvwg	fG��g?g	`��n����tIy
m\e�f�hiq}oS^"d�g�t?eEsis5g	t	f�g	j�h5`�f�y�g,�[d�eEo/hif�gpjF^&fI^"vF^�o�g������u�S���E�&���.��eEmrg��[d�eEo/hif�gpbF^&f�f�g	d�`�o�e�t?t?�ld��"g?d/a
q}d�g	���lg?`1f�s3aE�7s5hi�"g"�Fg����l�i��f�y�g o/e�~Gt?^"s5sig?jV�'~Gsie�e"bV�pylh5tIych5op�Ehi�"g?`cv1aV¡�s¢^�`�h5`�g�e"d�£�sia�t	h5`�g��lf�y�g	`¤^"`1a
q}eE��d[d/g?o�hij���g	o?�1f�y�g	`Q£�sia�t	h5`�g��"q}eEs5sie%��g	jrv1a�¥�a�o�hi`�g"�{^�`�j\s5^"o/f�sia���g?d/h5`�g�e"d[¦�y�d�g	eE`�h5`lg"�S§G`r�[d�eEo/hif�g
o/a�`1fI^&¨Vf�y�h5o�hio�j�g?`le"f�g	jª©H�«¡�£|�3~�¨�¬}­{®G~;£|~G¯�~��°��¦u�5±l�F]keEd/g�h5`1f�d/h5tH^&f�g|bF^&f�f�g	d�`�o�^"d/g�eEv�o/g?d/�"g?j¤m²��tIy
m\e"d�g�d�^�d�g?s3aQf�y�^"`cf�y�h5o�^"vl��`�jF^"`1f,eE`�g���§G`kf�y�h5o�^"d�f�hit?s5g��l��g o�f���jla�f�y�gx`��lm�vCg	d,e�q'e�t?t	��d�d/g?`�t	g?o
e"qO�[d�e"o�hif�g�mre"f�h3q}o.h5`nt	eEmrb�s5g�f�g�b�d�e"f�g?eEmrg?o	�.³�f�h5s5hiz?hi`���d�g	t?g?`1f�sia\j�g	�"g?s5e"bCg	j�mn^�f�y�g?m\^�f�h5tH^�s�f�e�eEs5o
f�e�t?e"m\b���f�gpy�e%�´q}d/g?�{��g?`1f�sia�^�bF^"d�f�h5t	��s¢^�d'mre"f�h3qChio[g�¨�bwg?t	f�g?jrf�e�e�t	t?��d	�1��g�o����"�Eg?o�f�^�v�hieEs5e"�Eh5t?^"s
h5`1f�g	d�b�d/g	f�^�f�hieE`Qe"qAo/f�^�f�hio/f�h5tH^�sµe%�Eg	d�~�eEdu�l`�j�g?d/d�g	b�d�g	o�g?`1f�^�f�hieE`_e"q¶^�mre"f�h3q�h5`Qf�y�g�b�d/e"f�g	eEm\g�e"q¶^"`
eEd��E^"`�h5o/mk�

¡·bF^�f�f�g?d/`�^"o|q}d�g	���lg?`1fx^"o|f�ylg��S~¸s5e�eEb_hio|��`�sih5��g?siacf�envCg�q}��`lt	f�hieE`F^"sA�py�g?d/g	�"g?d�hif�h5o�q}eE�l`�j
h5`�^¹b�d/e"f�g	h5`��'¦�y�g�t?g	s5sµ�phis5swd�g?t	eE�E`�hiz?g�f�y�g�h5`lo/f�d/��t	f�h5eE`nt?eE`1fI^�h5`�g	jchi`Qf�y�g�m\e"f�hiqOeE`lsia��py�g?`Vf�ylg
^"mrh5`�e�^"t?hij�oSe�t?t?�ldSh5`�f�y�gud�hi�Ey1fSt	eE`lq}eEd/mn^�f�h5eE` eE`�f�ylg�o���d�q!^"t?g�e"qFf�y�g�b�d/e"f�g	h5`��¶¦�y��lo?�1�py�g?`�eE`lg
t?eE�l`{f�o e�t?t	��d�d/g?`�t	g?o e"qumre"f�h3q}o|h5`ºb�d/e"f�g	h5`�o�eE`�g�m\^HaXg�¨�bwg?t	fxf�eceEv�o/g?d��Eg\f�y�gro���m»e"q�d�^�`�j�eEm
e�t	t?��d/d�g	`�t?g	o[b�s5��o¶f�y�g�©;q}��`�t	f�h5eE`�^"s5±�e�t	t?��d/d�g	`�t?g	o?�.��a s5e�eE�{h5`���^�fSbld�e"f�g?h5`²o�g?�{��g	`�t?g	o�^�o'd�^�`�j�eEm
f�g�¨�fp��g g	o/f�h5m\^�f�g�f�ylgxsig	�"g?sO^�fp�py�hitIyk��g g�¨lbwg?t�f,f�e¹¼F`�j¤^¹bF^�d/f�hit?��s5^"d�bF^�f/f�g	d�`cv{aVtIy�^"`�t?g���¡,o
^ t	eE`�o�g	�{��g?`�t	g"�7eE��d�o/f���jla\o�gH^�d�tIy�g	ouq}eEd�o�a�o/f�g	mn^&f�h5t,j�g	��h5^�f�hieE`�o�q}d/eEm½f�ylg|tIyF^"`�t	g|g�¨�bwg?t�fI^�f�h5eE`��

¾�g	t?g?`1f�o�fI^�f�h5o/f�h5t?^"s���eEd/�¿eE`À��eEd/j�o�^"`�jÀe"`�mn^�f�tIy�g?o²e"q�d�g?�"��s¢^"dxg�¨�b�d/g?o/o�h5e"`�o?�.f�yF^&f�h5o²d�g�~
��h5g	��g?j_vCg	s5e%���7b�d�e%��h5j�g	o,�lo��ph3f�y_g	o/f�h5m\^�f�g	o�e�qSy�e%�Áe"qÂf�g?`c��g g�¨�bCg	t	f,f�ereEv�o�g	d/�"g¹^rb�^"d/f�h5t?�ls¢^"d
m\e�f�hiq�v1aªtIyF^"`lt?g�^"sieE`�g"�Ã�7�ld/f�ylg?d�mreEd/g"��hifns5g�f�on�lo Ä/��j��Egc�py�g	f�y�g?dV^Àmre"f�h3q|hiono�hi�E`�h3¼FtH^"`1f�sia
��`�j�g	d�~xeEd¹e%�"g?d�d/g?b�d/g?o/g?`1f�g	jÅh5`Æ^Xo�g�f\e�q,bld�e"f�g?h5`lo?����aÀ��`�j�g	dIÇ�e%�Eg	d�~¸d�g?bld�g?o/g?`1fI^&f�h5e"`È��gcmrgH^�`
f�yF^&f�f�ylg�m\e�f�hiq'e�t	t?��d/o�o�hi�E`�hi¼�tH^"`1f�s3aVm\e"d�g²d�^"d�g	sia"�CeEd,m\e"d�g²e�qÂf�g?`µ�µf�yF^�`¤g�¨�bwg?t	f�g?j�v1a¤tIyF^�`�t?g��
ÉÊy�g?`�eE`lguo�bwg?t	hi¼Fg	oSf�y�guo/g	f[e�qCbld�e"f�g?h5`lo'��`�jlg?d[o/f���jla f�e|vwg�f�ylg�t?eEmrb�s5g�f�g�o�g	fSe"q7�Eg?`lg�~Gbld�e�j���t	f�o
e"q.^nb�^"d/f�h5t?�ls¢^"dpeEd/�1^"`�hio�mc�wh���g��phif�o,b�d�e�f�g?e"m\g��CeE`lg²tH^�`X^"o�o/g?o/o|q}eEd�^�`{akmre"f�h3q¶�py�g�f�y�g	d|Ë5ÌÀÍ�Î7ÏlÍ
Ð�Ñ/Ò Ï�Ì�Ë5Ó/ÔÃhifAe�t?t	��d�o¶h5` ^,�{�F^"`1f�h3fGa�f�yF^�fAhio¶g�¨lbwg?t�f�g	j¹v{axtIyF^�`�t?g��EeEdO�py�g	f�y�g?d¶hifAh5oAe%�Eg?d;~�e"d¶��`lj�g?d;~
d�g	b�d�g	o�g?`1f�g?j���¦�y{��o?��f�y�g�q}e�t	��o�e"`Q^ t	eEmrb�s5g�f�gpb�d�e�f�g?e"m\gps¢^Ha�o�f�y�g�vF^"o�hio�f�e�^"o/o�g	o�o��py�g�f�y�g	d�eE`lg
s5e�eE�{o²^&f f�y�gQt?e"`�o�g	���lg?`�t	g�e"q�^kv�hieEs5e"�Eh5t?^"s'q}��`�t�f�hieE`Õhi`¿f�y�^�f�eEd/�1^"`�hio�m»eEdxmrg?d�g	siaº^�f²tIyF^"`�t	g
e�t	t?��d/d�g	`�t?g	o?�

§G`�o�bwg?t�f�h5e"`ºe�q.h5`�h3f�h¢^�s�d�g?o/��sif�o�^"s5e"`��\f�y�eEo�g¹sih5`�g	o�sig?j_f�e�o�eEmrg�d�g	mn^�d��&^"v�sigx¼F`lj�h5`��"o?��¦�y�g?d/g
^"d�gch5`lj�g?g	jªm\e�f�hiq}o¹�py�hitIyªh5`Èo�eEmrgceEd��1^�`�h5o/m\or^"d/g_y�hi�Ey�siaÀe��"g?d;~Gd�g	b�d�g	o�g	`{f�g?jÊ�py�h5sigVh5`´e�f�y�g	d
eEd��E^"`�h5o/m\o�f�y�g�aQe�t?t	��dp^"o�g�¨�bwg?t�f�g?jµ��ÉÊy�his5g,h5`�m\^"`1ant?^"o�g	o?�7^H�Eg	d�^"�Eg�e�t?t	��d�d/g?`�t	g�mn^HaQmrgH^�`V^
t?eE�l`{f.e�q7z?g?d/e��1h5`¹e�f�y�g	dStH^"o/g?o.hif¶�ph5sis�vwgp^|bweEo�h3f�hi�"g�t	eE��`1fH�S¦�ylh5o?�1hi`²f��ld�`��1mrh5�Ey1f'vCg�f�^"�"g	`¹f�e�vwg
g	��h5jlg?`�t	g�q}e"d�f�ylg�^"o�o/e�t	h¢^�f�g?jQq}��`�t�f�hieE`�eEd�q}eEsijnf�e¹vwg�b�d/g?o�g	`1f,hi`nf�y�^�fpeEd��E^"`�h5o/mk�'�,e%��g	�Eg	d?�Ff�ylg
q!^"t	fpf�yF^�f,h5`ce"f�y�g	dpeEd��1^�`�h5o/m\o�f�ylg o�^"m\g�mre"f�h3q'e�t?t	��d�o�m���tIykm\e"d�g�q}d�g	���lg?`1f�s3acf�yF^"`cg�¨�bwg?t	f�g?j
m\hi�Ey1fShi`�j�h5t?^�f�g�f�yF^&f[hif[hioSeE`�s3a q}�l`�t	f�h5eE`F^�s�hi`�f�y�eEo/g�eEd��E^"`�h5o/m\o	�"�py�g	d�gH^�o[h5`�^"`¹eEd/�1^"`�hio�mÖ�py�g?d/g
f�y�g,`{��m�vwg?d�e�q�e�t	t?��d/d�g	`�t?g	o�h5o�s5e%�Å��g�^"d�g,o�him\b�s3a¹s5e�eE�{h5`l�²^�f�^²tIyF^�`�t?g|bld�e�j���t	f?�[§¸q�f�ylh5o�yleEs5j�o
f�d/��g"�Eo�fI^�f�h5o�f�h5t?^"s1e%�Eg	d�~Gd/g?b�d/g?o/g?`1fI^�f�h5eE`¹e�qw^,mre"f�h3q�h5`²^,t	eEm\bls5g	f�g��"g?`�eEmrg���eE��sij²b�d/e%��hij�g��lo'�phif�y
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�'hi�E��d�g Ù,� ]_^�d��"g	jª^"��f�eEm\^�f�e"`Àd�g	t?eE�E`lh5z�~
h5`l�÷m\^"d���g?j�f�g�¨�f�oÕ�py�g?d/gª^ mn^"d/�3� h5o
^"j�jlg?j�^�qÂf�g?d'g?^"tIy¹m\^�f�tIy � � � hi`²g��Eg?d�a�f�g�¨�f
¬!d/g?`�g��u^�sAt	eE`1f�g�¨�fI®��

§G`cf�y�h5ops5^"o/fpg	����^�f�hieE`�� � hio�f�y�g�eE`�s3a�d�e�e"fpe"qAf�ylgxg	�{�F^�f�hieE` K�J � P s½¬��1®t Ãõ�hi`�o�hij�g�f�y�g�j�hio��
t?g	`{f�g?d/g?j¤^&f�f�y�g�eEd/h5�Ehi`�^"`�jce"q¶d�^"j�hi��o Ù �[¦�y�hio�d�e�e"fph5o�d/gH^"s�^"`�jcs¢^"d/�Eg?d�f�yF^"` K �[¡�opmrg?`1f�hieE`�g	j
h5`È��g	t	f�hieE` Ù � K ��q}eEd¹mreEo/frmre"f�h3q}o?�[f�ylgco/g?s3q¢~Ge%�Eg	d�s¢^�b�b�h5`l�ºo�f�d/��t	f���d�gch5o¹��gH^"�7��^"`lj�f�y�gkd/g?o/��sif�o
¬!g�¨lbwg?t�fI^�f�h5eE`µ���¶e"h5o�o/eE`�s¢^H�,®�t	eEmrb��lf�g	jn�phif�y�eE�lf�fI^"�{h5`l��h5`�^�t?t?e"��`1fuf�y�g�e��"g?d/s¢^"b�o�f�d��lt	f��ld�g�^"d/g
�Ee�e�j\^"b�b�d/eH¨lhimn^&f�h5e"`�o?�'�,e%��g��Eg	d?��f�ylh5o�j�e�g	o�`�e�f���eEd���q}eEd�m\e�f�hiq}o[�py�e"o�g|e�t?t	��d�d/g?`�t	g|b�d�e"vF^"v�his3~
hifGanh5ous5^"d��Eg¹¬!h5`lj���t?hi`��¹e"qÂf�g?`c^¹s¢^"d/�Eg�b�d/eEvF^"vlh5s5h3fGare"q'o/g?s3q¢~Ge%�Eg	d�s¢^�b7®��'É¿g�`�e"f�g|f�yF^�f�f�y�g?o/g�m\e"f�hiq}o
yF^H�Eg�s5^"d��Eg�g�¨�bwg?t�fI^�f�h5eE`�oS^"`�j¹��o/g�q}eEd¶f�y�g?m�f�y�g�g�¨l^"t	fSt?eEmrb��lf�^�f�hieE`²j�g	o�t	d�h5vwg?j¹hi`²f�ylg�q}eEs5sie%�ph5`��
o�g	t	f�hieE`��6 f(®°¯j¬ ¯ld<iTcan¤¬s®B¬egpdHq�r ¦�y�gXg�¨l^"t	fVt	eEm\bl�lfI^�f�h5eE`´��o�g	oV^"`Ê^"�lf�eEmn^&f�eE`ªt	eE`�o�f�d��lt	f�hieE`��ÁÉ¿g
d�g�q}g?d�f�eco/fI^�`�jF^"d/jÕf�g�¨�f�vCe�eE�{oxo���tIy�^�o²¯�g?sis5g�a��°¯�g	s¢�1ù%��e"d²¯�eEz	g?`Å��¯�eEzH�l�&�[q}eEd�f�y�grj�g	¼�`�hif�h5eE`�o
d�g	�1^"d�jlh5`��x^"�lf�eEm\^�fI^l�A¡�o�^"`�g�¨l^"mrb�sig"�1��g�b�d/g?o�g	`1f�f�y�g,t	eEmrb��lfI^&f�h5e"`�q}eEdSf�y�g�mre"f�h3q � � � eE`�f�ylg
fG��e\s5g�f�f�g	d�^"s5b�y�^"vCg�f��� �� � � �x  ��¦�y�g mrg	f�y�e�jk�Eg	`�g?d�^"s5hiz?g	o�f�en^"`1aVd/g?�E��s5^"dpg�¨�b�d/g?o�o/h5eE`_e��"g?d�^
¼F`�h3f�g,^"s5b�y�^"vCg�fH�¶¦�y�g�¬!d/g?`�g��u^�sÂ®.ó���¡¢¡÷e"q��'h5�E�ld�g K hio�jlg?j���t	g?jQq}d/eEm ^²ó���¡÷d/g?t?e"�E`�h5z	h5`���f�ylg
s¢^"`l�E�F^"�Eg���� � � � v1anmre%��h5`��²f�y�g�f�d�^"`�o/hif�h5eE`�o.q}d�e"m f�y�g|f�g	d�mrh5`F^�swo�fI^�f�g?o�f�e�f�y�g�o/fI^&f�g?ou^"t?t	g?o�o/g?j
�phif�y¿f�ylgQo�^"mrgnsig	f/f�g?d�q}d�e"m f�y�gno�fI^"d�f�o�fI^�f�g"�_¦�ylg�¬!d/g?`�g��u^"s¢®xm\^"d���g?j�ó���¡£¡ � e�q��'h5�E�ld�g Ù
d�g	t?eE�E`lh5z?g	o¶f�g�¨�f�o'�pylg?d�gu^�mn^�d��Z�·h5o¶h5`�o/g?d�f�g?j�^�qÂf�g	d'gH^�tIy¹mn^�f�tIy �ph3f�y � � � �S§G`²f�ylg?o�gu^"�lf�e"mn^�f�^l�
f�y�g�h5`�h3f�h¢^�s1o/fI^&f�guhio'o/f�^�f�gpõ��1^"`�j²f�y�gu¼F`F^�slo/f�^�f�g	o[^"d/gud�g	b�d�g	o�g?`1f�g?jrv{a�^�o��{�F^�d�g"�[¦�ylg�s¢^"d/�Eg�t	h5d/t?s5g
e"q¶o/fI^&f�g � e"qa¡ � mrgH^"`louf�yF^�f�f�y�h5o�o�fI^�f�g�h5o�m\^"d���g?j���\[`1f�g	d�h5`l�rf�y�h5ouo�fI^�f�g��phif�yc^"`1aQf�d�^"`lo�hif�h5eE`
h5mrb�s5hig?o�f�y�g�h5`lo�g?d�f�hieE`Xe"q�f�y�g�s5g�f�f�g?dZ�X�¹¦�y�g ú y�eEmro��{h3~;��tIy'ÿ�lf�z?g?m²vCg	d��Eg	d�^"s5�Ee"d�hif�y�m ��e"d��{o²^�o
q}eEs5sie%�po?�'É¿g�t?eE`�o/h5j�g	d�f�y�gxj�g	f�g?d/m\hi`�h5o�f�h5t�^"�lf�eEmn^&f�eE``¡ � q}d�eEm �'h5�E�ld�g Ù ���FeEd!¤_¥m�&õ�� K � Ù � �   �
��g�h5`1f�d/e�jl��t?g.f�y�g�s¢^"`l�E�F^"�Eg �!¦ e�q7^"s5sE��eEd/j�o'd/g?t?e"�E`�h5z	g?j�v1a�f�ylg�^"��f�eEm\^�f�e"`x�ph3f�y²o�fI^"d�f'o�fI^�f�g�¬§¤�®
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�py�g?d/g ¨ hio�f�y�g�g	m\blfGan��eEd/j��.¦�y�g?o/g g	�{�F^�f�hieE`�ouf�d�^"`�o/s¢^�f�g|f�e¹f�ylg�s5h5`lgH^"duo�a�o/f�g	m eE`V�Eg?`lg?d�^&f�h5`l�
q}��`�t�f�h5e"`�o « &  � « G P �
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�py�g?d/gX� �l² � ¦ � * � « & ¬ � � � ���c®�t?e"��`1f�o²f�y�gn`{��m�vwg?d e"q�f�g�¨�f�o �phif�ym³�sig	f�f�g?d/o � ��¤Xsig	f�f�g?d/o � ^"`�j´2mn^&f�tIy�g	o,^�`�j + #-( * hio�f�ylgxbld�eEvF^�v�h5sihifGa�f�yF^&f�^¹f�g�¨�f�e"q¶o�h5z	g ü t?eE`1fI^�h5`�o�2�mn^&f�tIy�g	o?���Fd�eEm f�y�g	d�g"�
��g�eEv�fI^"hi`Vf�y�g�g�¨�bwg?t	f�^�f�hieE`Vq}eEduf�g�¨�f�ope"q'o/h5z	g ü �

µ ¶ ß^·?Zk¸XR[ß P[Z	T\N P'T Y�TrR.R!¹�Y�PîÜETrR»UXZ�º»¹�R!¹�NQP½¼�¹�N¤TQ¾ ¹ àSZª¿�¹
§G`¿f�y�g\t	eE`1f�g�¨�f²e"q�f�y�gnt	��d�d/g?`1fx��eEd/�7�'f�y�g�f�ylg?eEd�a�o���mrmn^�d�h5z	g?j¿^"vwe��"g\o/yF^"sis�vwgrg?mrb�s5e%aEg	j¿f�e
t?eEmrbF^"d/g[f�y�g�^"v���`�j�^"`�t?g�e"qF^pt?g	d/f�^"h5` m\e"f�hiql^"t?d/eEo�oAj�h§Àµg	d�g?`1f¶eEd��E^"`�h5o/mk�O¦Ae�eEv�fI^"hi`²^"`xh5`1f���hif�hi�Eg
m\g?^"o��ld�gxe"qSo/h5�E`�h3¼FtH^�`�t?g���g�¼Fd/o/f|m\^"b�f�ylg]Á J ��^"si��g?ophi`{f�en^ro/f�^"`�jF^"d/j_`�e"d�m\^"s�o��ltIy¤f�yF^�f�eE`lg
tH^"`�mrgH^�`�h5`���q}��s5s3aXj�g?o/t?d/h5vwgV^"v���`�j�^"`�t?g�hi`Õf�g	d�mro�e"q�o/f�^"`�jF^�d�j�j�g���h5^�f�hieE`�o vCg	s5e%�,Ç"^"vwe%�EgQf�ylg
m\g?^"`�� ¥�g	fc��oct?eE`lo�h5jlg?dÂ0�ÃÅÄ{��^È�AeEh5o/o�eE`÷d�^"`lj�eEm ��^"d/h¢^"v�sig¤e"q g�¨�bwg?t	f�^�f�hieE`.4'�|^"`�j�ÆÈÇ ^
d�^"`lj�eEm»��^"d�h5^"v�s5g��phif�yÀo/f�^"`�jF^�d�j�£�^"��o�o/h¢^"`¿j�h5o�f�d/h5v��lf�h5eE`µ�_¥�g	f5É # d�g	b�d�g	o�g	`{f¹f�y�gQ`{��m�vwg?d²e"qeEv�o/g?d/��^�f�h5eE`lone"qx^Àmre"f�h3q|hi`Å^Õb�d/e"f�g	eEm\gke"q�o�hiz?g ü � É¿g¤j�g	¼�`�g¤f�y�g_o/fI^&f�h5o�f�hitH^"sptH^�s5h5vld�^�f�h5eE`Ê #  ½��o/h5�E`Ve"q/¬:É # J 4O®;� OtË e"q�f�y�g	o�g�eEvlo�g?d���^�f�hieE`�ou^�o�f�y�g,d�e�e"fue�q�f�y�g|g	�{�F^�f�hieE`�/n¬@ÆÈÇmÌ Ë ®� ÍÁ���py�g?d/gQÁ� °/Q¬10QÃlÄ^ÎÏÉ # ®�hiq�É # ÌÐ4 ^"`�jÑÁ¢ Ò/n¬p0�ÃÅÄ^ÓÐÉ # ®�hiq�É #�Ô 4S�ÀÉ¿gVf�y{��o\o/tH^"sigc^Á J ��^"si��g�t?eEmrb��lf�g?jch5`c^r�¶eEhio�o�e"`kj�hio/f�d�h5vl�lf�hieE`�eE`1f�e\^r£x^"�lo�o�h5^"`cj�h5o�f�d�hiv��lf�h5eE`��¶ÉÕg�j�er`�e"fp��o/g
y�g?d/g�^��¶eEhio�o/eE`º^"b�b�d/e%¨�himn^�f�h5eE`km\g�f�y�e�jÆ¬}o���tIy¿^"o|��o/g?jºv1a ú y�g	`¿^�`�j¿��f�g	h5`7®��µv��lfx^�b�b�siacf�ylg
d�g	o���s3f�o�b�d�e%��h5`��¹f�yF^�fpf�y�g �¶e"h5o�o/eE`_jlh5o/f�d�hiv��lf�hieE`�h5o�^��Ee�e�jc^"b�bld�eH¨�h5m\^�f�hieE`�e"q'f�y�g�j�h5o�f�d/h5v��lf�h5eE`
e"q�`{��m�vwg?d\e"q�e�t?t	��d�d/g?`�t	g?onq}eEdrmreEo/f\m\e�f�hiq}or^"`ljªb�d�e�f�g?e"m\g	o\e"q�y{��`lj�d�g	j�oQe"q|f�y�eE��o�^"`�j�one"q
^"mrh5`�e�~G^"t?hij�o?�

¡Èq}��d�f�y�g	d'b�d/eEv�s5g	m�^"d�hio�g?oAq}d�eEmÖt	eEm\b�^"d�hi`��,t?^"s5hiv�d�^&f�h5e"`�o�q}eEd¶bld�e"f�g?eEmrg?oA�phif�y �Eg?d�a²jlhÕÀCg?d�g	`1f
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h5`_f�y�g�q}eE��d�g?���&^"d�aEe"f�gro/bCg	t?hig?or¬ Ù õQeEd|mreEd�gH®pf�y�^"`�h5`_f�y�g¹e"f�ylg?d�o	���py�g?d/g¹f�y�g�mre"f�hiq[fGa�b�h5t?^"s5s3a
h5o�q}eE��`�j\Ä/��o�fx^nt?e"��b�s5g²e"q.f�h5mrg?o,bCg	d|b�d/e"f�g	eEm\g��|ÉÕg¹hi`1f�g?d/b�d�g�f|f�ylh5o�^"o|^nt?eE`lo�g?�{��g	`�t?gre"q.f�ylg
s¢^"d/�Eg?d,�Eg?`leEm\g¹o/h5z	g¹d�^�f�y�g?d|f�yF^"`�^�v�h5e"s5eE�EhitH^"sOg�Àµg	t	f�f�y�^�f���g¹��eE��sij¤�u^"`1f�f�e�hi`1f�g?d/b�d�g�fH� ¦�y�g
tH^"sih5v�d�^�f�hieE`¿f�^"�"g	o\hi`1f�e�^"t	t?eE��`1frf�y�g��"g?`�eEmrg�o�hiz?gc^"`�jÆsigH^"j�o�f�eXf�y�gVo�hi�E`�h3¼FtH^"`lt?g?o¹o/y�e%�p`´hi`
�'h5�"��d�g � �V¦�y�g	d�g�^"sis[vF^"d/o²h5`lj�h5t?^�f�g\^kt	g?d/f�^"h5`Õ^"v���`ljF^"`�t	gQe"quf�y�gnmre"f�h3q;���phif�yleE�lf j�h5o/b�s¢^Ha�h5`��
^"`1a�bF^"d�f�hit?��s5^"d�b�d/g	q}g	d�g?`lt?g�q}eEd�eE`�g�eEduf�y�g�e"f�ylg?dp�{h5`��EjleEm eEd�e"d��1^"`lh5o�mc�Sý�e"f�g��Fy�e%��g��Eg	d?�7f�yF^�f
f�y�g	d�g²^"d�gxo�eEmrgxeEd��1^�`�h5o/m\ou�ph3f�y¤^rt?eE�l`{f�e"qSz	g?d/e���¦�y�h5o,h5opj���gxf�erf�y�gxm\e�f�hiq¶j�g�¼F`�hif�h5eE`cvwg?h5`l�
f�e�e¹d�g	o/f�d/h5t�f�hi�"g�f�e¹h5jlg?`1f�h3qÂanf�ylgxjleEmn^�h5`�ouhi`Qf�y�e"o�g�eEd��E^"`�h5o/m\o	�S¡Áo�g?^"d�tIyµ�wg����l�i�Fhi`Qf�y�g ��]k¡�¾'¦
jF^�f�^"vF^"o/gn�°� ú ó���õ"õ���j�e�g?oph5jlg?`1f�h3qÂanf�ylgxylg?s5hitH^"o/g�j�eEm\^"h5`nf�y�g?d/g²^�ou��g	s5s��
� g y je­ej'q�¯lj2«âg@qÓ®Bªon�q��¤®�q<¯ljäª!je¬���j'j'q «ªc!j2¯Ågpj?«-r ¦�y�g	d�g|^�d�gpmn^�`{a¹f�d�^"`lo�t?d/h5blf�h5eE`�q!^"t�f�eEd.j�e�~
mn^�h5`�oS�{`�e%�p`�f�e�vwg�o�bwg?t?h3¼Ft�q}eEd�\[���&^"d/a"e"f�g	o?��s5hi�"g�f�y�gpz?h5`lt�~¸¼�`��Eg?d[jleEmn^�h5`��&f�y�gpy�eEmrg?e�j�eEm\^"hi`��
eEd�f�y�g�vF^"o/h5t|sig?��t	h5`�g|z	h5b�bwg?d�j�eEm\^"h5`�� ì f�y�g	d�o?�ls5h5��g�f�ylg�y�g?sih3¨{~¸f���d�`�~¸y�g?sih3¨�mre"f�hiqA^"d/g|o�bwg?t	hi¼Ft|q}eEd\[��vF^"t�f�g?d/h¢^l�'�'h5�"��d�g � t	eE`1fI^"hi`�o¶f�y�g�vF^�d'b�sie"f�oOq}eEd¶f�y�g�o/h5�E`lhi¼Ft?^"`�t?g�e"q�f�y�gu^"vl��`�jF^"`lt?gue"q7o/g	�"g?d�^�s
e"q'f�y�g?o/g²j�e"mn^"hi`�o?�����lõEõEõ Ù ����f�y�gxy�eEmrg?e"vCeH¨cj�eEm\^"hi`cmre"f�hiq;��o/y�e%�po�t?sigH^"dpe%�Eg	d�d/g?b�d/g?o�g	`1fI^�f�h5eE`
h5`¤f�y�gQ\.�l��^�d/aEe�f�g?o	��§G`ºf�y�g¹e"f�ylg?d��{h5`��EjleEm\o�hif�hio�g?hif�y�g?d�^�v�o�g	`{f ^"s3f�eE�"g	f�ylg?d?��e"d?��b�d/g?o�g	`1f²v���f
o/f�^�f�hio/f�hitH^"sisia�d/g	�"gH^"sig?j�^"oSvwg?hi`��|bwg?d�q}g?t	f�siax�phif�y�h5`xf�y�gud�^"`��Eg�e"q7d�^"`lj�eEm �F��t�f��F^�f�h5eE`lo?�[¥�h5��g	�phio�g"�
f�y�g�z	h5`�t�~¸¼F`l�Eg?d�j�e"mn^"hi`�m\e�f�hiq.¬����lõEõEõ Ù í ®�h5o�o/f�d/eE`��Es3aQe%�Eg	d�~¸d�g?bld�g?o/g?`1f�g	j¤h5``\[���&^"d�aEe"f�g?o	�7�pylh5s5g
f�y�g s¢^"d/�Eg?o�f|o/h5�E`�h3¼FtH^�`�t?gxh5`X^�`{ace"q[f�y�g²e�f�y�g	d|eEd��E^"`�h5o/m\ophio,��g?s5sAvwg?s5e%�Áf�y�g?o/g²��^"s5��g	o?�|��g	�"g?d�^�s
vF^"t�f�g?d/h¢^_t	eE`1fI^"hi`¿f�y�gQmre"f�h3q;�Aa"g	fr^�f�^_s5g��Eg?s�f�yF^&f�j�e�g?o�`le"f�o/g?g?m o�hi�E`�hi¼�tH^"`1fH�_�u^"o/h5tnsig?��t	h5`�g
z?hib�bCg	d�b�d�e�f�g?hi`�opj�h5o/b�s¢^Ha\f�y�g�o�^�m\g�vwg?yF^H��h5e"d²¬}jF^�f�^�`le"fpo�y�e%�p`7®��

¦�y�gny�g	s5h ¨�~�f���d/`�~Gylg?s5h ¨Xmre"f�h3q�m\^Ha�o�g	d/�EgQ^"o²^�`Õg�¨l^"mrb�sig�q}e"d²^ \.�lvF^"t	f�g?d/h¢^ko/bCg	t?h3¼Ft\mre"f�hiq;�
�'h5�"��d�g � t?eE`1f�^"h5`�o�b�sie"f�o|q}e"d�fG��e_e�q�f�y�g?o/gnmre"f�h3q}o?��`F^"mrg?s3a_f�y�g�eE`�g�q}eEd|f�y�grd�g	b�d�g	o�o/eEd e�q�f�ylg
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�Es5�lt?eE`F^&f�g�eEbCg	d�eE`X¬!�E`1fI¾�������õEõEõ"­ � ®�^"`ljnf�y�g�sia�o�¾Åq!^"mrh5sia²e"qOvF^"t�f�g	d�h¢^�sC^�t	f�h3��^�f�eEd/o|¬!���lõEõEõ"­"­{®��
��e"f�y_mre"f�h3q}o,^�d�g²e%�"g?d�~¸d�g	b�d�g	o�g?`1f�g?jºv{ako�g��Eg	d�^"s¶o/fI^�`�jF^"d/j¤j�g	��h5^�f�hieE`�o�h5`_m\^"`1ace"qSf�y�g²vF^�t	f�g	d�h5^
�py�g?d/gH^"o�f�y�gxe�t?t?�ld�d�g	`�t?g	o|h5` \[��tH^�d/aEe�f�g?o	��^�qÂf�g?d�o�t?^"s5hi`��¹f�e\f�y�g?hidp�Eg?`�e"m\gxo�hiz?g"�w^"d/g `le"f�o�h5�"`�hiq¢~
h5t?^"`1fH��¦�y�hio,hio�`le"f�t	eE`1f�d�^"j�h5t�f�g	j¤v1acf�y�g ^"v�o�g	`�t?g²e"qSf�ylg mre"f�h3q¶q}d/eEm o�e"m\gxvF^"t�f�g?d/h¢^l�F�py�hitIy¤h5o
t?eE`�¼Fd�mrg?jcv1aQf�y�g ��]c¡|¾'¦Ãj�^�fI^"v�^"o�g\�°� ú ó � õEõ����

�u^"o�g	jQeE`rf�y�g	o�g|eEvlo�g?d���^�f�hieE`��{eE`�g,tH^"`\o�gH^�d�tIyQf�ylg,jF^&fI^xq}e"d�q}��d�f�y�g	d�t?^"o�g	oue"qµ�Ed�eE�lb�~Go/bCg	t?hi¼�t
e%�Eg?d;~Gd/g?b�d/g?o�g	`lfI^&f�h5e"`��Á¡�o�^�`Åg�¨l^"mrb�s5g��p�'h5�E�ld�g � t?eE`1fI^�h5`�orf�y�g¤bls5e"f\q}eEd\f�y�gX���lõEõEõ K õl�uf�ylg
bF^�f/f�g?d/`¿q}eEdx^VbF^"d�f�h5t	��s¢^�d�bCeEo�f/~�f�d�^�`�o�s5^�f�hieE`F^"sSmre�j�hi¼Ft?^�f�hieE`���`�^"m\g	sia�^cy1a�jld�eH¨�a�s5^�f�hieE`ºe"q�¡�o/b
eEd¹¡�o/`��Æ¦�y�h5o¹b�^�f�f�g?d�`lore�t?t	��d�oreE`�s3aÕhi`S\.�l��^�d/aEe�f�g?o��py�g	d�gch5`Àf�ylgV��eEd/m ^"`�j�h5`Àf�y�gÂ��a�hif
h5o|o�f�d/eE`��Es3a_e%�Eg	d�~¸d�g?bld�g?o/g?`1f�g	j��¹§¸f�h5o|^"v�o�g	`1f hi`_aEg?^"o/f��py�his5g�hi`¤¡�d�^"v�hij�eEb�o/h5o|h3f|e�t?t?�ld�o�eE`�s3a¤^�f
^csig	�"g?sSf�y�^�fxm\hi�Ey1f���g	s5s[vwg\^Vb�d/e�j��lt	fxe"qutIy�^"`�t?g��n¦�y�hio���eE�ls5jºo����E�"g?o/f?�'hi`ºb�^"d/f�h5t?�ls¢^"d	��f�yF^�f
f�y�g\e�t	t?��d/d�g	`�t?g	o¹h5`¿f�y�gnbls¢^"`1f m\hi�Ey1f `le"f²vwg\q}�l`�t	f�h5eE`F^�s��c�[d�eEo/hif�grj�e�t?��mrg?`1f�^�f�hieE`Õ�Eh3�Eg	o f�ylg
fI^&¨�eE`leEm\hitVd�^"`��"g_e"q|f�y�h5ormre"f�h3q�^"oÕ©/g?�l��^�d/aEe�f�h5t	±��p^"sivCg	hifr`�e"f\g�¨�b�sih5t?h3f�s3a�`F^"mrh5`��¿^"`1a�b�s¢^�`{f
e�t	t?��d/d�g	`�t?g��
©�­ejÝ¬���je­ej��y®��<d<g��hj�� c<®B¬s¬xje­%q<«���� §G`Ào/eEm\grb�sie"f�ox^ktIy�^"d�^"t�f�g	d�h5o�f�hit\��`lj�g?d;~Gd�g	b�d�g	o�g	`{f�^�f�hieE`
e"q'^rbF^�d/f�hit?��s5^"d�mre"f�hiqAtH^"`cvwgxe"v�o�g	d/�Eg	j���¦�ylgx¡,d���~;£�s3a1~G¡�o/bVt?g?sis�^�f/fI^"tIy�mrg?`1f�mre"f�h3qu¬!���lõEõEõ K ±
h5`��¶h5�E��d/g � ®xmn^Haºo�g	d/�Egc^"o�^"`�g�¨l^"mrb�s5g\q}eEd f�y�h5o²fGa�bwg�e"qpvwg?yF^H��h5eEd	�º�u^"o�g	j�eE`Àf�ylg?o�gVjF^&fI^l�
f�y�g	d�g¤�"g?`�g	d�^"sisiaÆo�g	g?mroQf�eÀvwg¤^¿o/f�d/eE`��Àf�d�g?`ljªf�e�^H�Ee"h5j´f�y�h5o\m\e"f�hiq�h5`Å^Õbld�e"f�g?h5`´o�g?�{��g	`�t?g��
¦�y�g¤mre"f�h3q�e�t?t?�ld�oQhi`´¼Fv�d/eE`�g?t�f�hi`Ê^"`�jªhiont?d/��t?h5^"s,q}e"d\f�ylg¤h5`1f�g	d�^"t�f�hieE`È�ph3f�yªh3f�ont	g?sis,o/��d/q!^"t	g
d�g	t?g?b�f�eEd ��¾,� í ±�����¦�y�gcm\e�f�hiq,^"blbCg?^"d�o¹f�eºb�s5^%a�^�d/eEs5g�hi`Æt?g?sisp^"j�y�g	o�hieE`Èhi`Æmn^"`1a�bld�e"f�g?h5`lo
�py�g?d/g¹hif�e�t	t?��d/o?��§G`1f�g?d/g?o�f�h5`l�Esia"��o�`F^��"g�j�h5o/h5`1f�g	�Ed�hi`�o,�pylh5tIyXh5`ly�h5v�h3f,f�y�g�v�hi`�j�hi`��Qe"q.sih5�1^"`lj�o,f�e
f�y�gnh5`1f�g	�Ed�hi`Õd�g	t?g	blf�eEd¹g�¨�y�h5v�h3f f�y�gQo�^"m\gnm\e"f�hiq;�c¦�y�g?o/g�jF^�f�^¤mn^Haºs5g?^"jÕf�ekf�y�gQo/bCg	t?��s5^�f�hieE`��
f�yF^&fSf�y�gpmre"f�h3qFh5oS^"t	f�hi�Eg	sia�^%�"eEh5jlg?j�vCg	tH^"�lo�gptIyF^"`�t	gpe�t	t?��d/d�g?`lt?g�m\hi�Ey1fSyF^H�Egp��`1��^"`1f�g	jng�ÀCg?t�f�o	�
� � ZHàSY�WXàSàSZ?TrN

ÉÕg�b�d�e%��h5j�g�hi`²f�ylh5o[^"d�f�hit?s5g�o�eEmrgu`�e%�"g?s�hij�gH^"o'eE`�b�d�e"f�g?eEmrgu^�`F^"sia�o/h5o[^"`lj¹eE`�f�y�g�o/h5�E`lhi¼Ft?^"`�t?g�e"q
e�t	t?��d/d�g	`�t?g	o�e�q'�[d/eEo�h3f�g|mre"f�h3q}o�hi`Qb�d�e�f�g?e"m\g	o?�.¦�y�g��"g�a�bweEh5`1fusih5g	o�h5`Qf�y�g�t?e"`�`�g?t�f�hieE`�vCg�fG��g	g?`
f�y�g�o/f�^�f�hio/f�hitH^"s�^"vl��`�jF^"`lt?gue"qF^�m\e�f�hiq�h5`�^"`²eEd/�1^"`�hio�mcò�oAb�d/e"f�g	eEm\g�^"`�j f�y�g�q}�l`�t	f�h5eE`F^�s5hifGa|e"q�f�ylg
t?eEd/d�g	o�bweE`�j�hi`���j�eEm\^"h5`��'§G`kd�^"`�j�eEm f�g�¨�fp��gx��eE��sijVeEv�o�g	d/�"g mre"f�h3q}o�^�f�^�q}d�g	�{��g?`�t�aVg�¨�bwg?t	f�g?j
v1a�tIyF^"`�t	g�^"`ljrq}eEd.^�`�e"`�~¸q}��`lt	f�hieE`F^"slm\e"f�hiq;�"f�y�gpb�d�e�f�g?e"m\g�hio[s5h5��g�d�^"`lj�eEm f�g�¨�f�hi`1f�e��py�h5tIy�f�ylg
m\e�f�hiq�h5o�g?m²vCg	j�j�g?jµ��¡,t?t	eEd�j�hi`��Es3aE����g�h5`1f�g	d�b�d/g	fpo�fI^�f�h5o/f�h5t?^"sCe%�"g?d�~¸d�g	b�d�g	o�g?`1f�^�f�hieE`V~.^"`�jVmn^Ha�vwg
g	�"g?`_�l`�j�g?d;~Gd/g?b�d/g?o�g	`1fI^�f�h5eE`V~�^"oph5`�h5`lj�h5t?^�f�eEd�f�yF^�fpf�y�g�m\e"f�hiqOhio�h5`Vo�eEmrg�o�g	`�o�gxq}��`�t�f�h5e"`F^"s��

��g	�"g?d�^�s�g�¨l^"m\bls5g?o���g?d/g.�Ehi�"g?`xe"q�m\e"f�hiq}oµf�yF^�f?�&vlh5eEsieE�Eh5t?^"s5s3aE��^"d/g�o/bCg	t?h3¼FtSf�epbF^"d�f�hit?��s5^"dµeEd/�1^"`�~
h5o/m\op^"`ljc�py�e"o�g�^�v���`�jF^�`�t?g��u^�o,o�fI^�f�h5o/f�h5t?^"s5s3anm��ltIyky�hi�Ey�g	dp�pylg?d�g�f�ylg mre"f�h3qO�u^"opq}��`�t�f�hieE`F^"s
f�yF^�`��pylg?d�gph3f[�u^"o.`�e�fH�'¦�ylg�mrg?tIy�^"`�h5o/mk�1v1a��pylh5tIyr`F^�f��ld�gp^"tIy�hig	�"g?o.f�y�hio[e��"g?d;~Gd�g	b�d�g	o�g	`{f�^�f�hieE`
t?sigH^"d/siaVo�g	g?mro�f�envCg g	�Ee"s5�lf�h5eE`��wh��°g"��f�y�g d�g�~G��o/g�e"q.j�eEm\^"hi`�o�^"`�j¤f�ylg q}eEd/mn^�f�h5eE`ce"q[�"g?`�g²q!^�m�~
h5sih5g?o	� ì `¤f�y�g²e"f�y�g	d�yF^"`�j¤f�y�g?d/g�^"b�bwgH^"d,f�eQvwg�bF^�f/f�g	d�`�o|f�y�g¹��o�g¹e�q[�py�h5tIy�h5`_b�d�e"f�g?hi`�~¸f�g�¨�f�h5o
^H�EeEhij�g?j���¦�y�g²g�¨�^�m\b�sig�e"q'f�y�g²¾u£xó�t?g?sisA^"j�y�g	o�h5e"`kmre"f�h3q¶��^"o��Ehi�"g?`�����`F^"��g �Eg	`�eEmro�t	eE`1fI^"hi`
j�h5o/h5`1f�g	�Ed�hi`�o�f�yF^�f�t	eE`1fI^"hi`¤f�y�hio|�Eg?d�aXmre"f�h3q.^"`�jX�py�hitIy¿^�d�g¹h5`1�"eEsi�"g?j�h5`¤f�y�g¹h5`�ylh5v�h3f�h5e"`_e"q.f�ylg
h5`1f�g	d�^"t�f�hieE`¿e�q�t?g	s5s�^"j�y�g	o�hieE`ÕmreEs5g	t?��sig?o��phif�y¿f�ylg?h5d�d/g?t?g	blf�e"d�o?�c¦�y�hio²g�¨l^"mrb�sig\o/���E�Eg	o/f�o f�yF^�f
q}d�g	g\�lf�h5sih5zH^&f�h5e"`Xe"q�f�y�g\mre"f�hiq�^�f�^Vd�^&f�g\^�f �pylh5tIyÕo/��tIyÆ^Vo�y�eEd�f²b�^�f�f�g?d�`º��e"��s5j¿vCgrg�¨�bwg?t	f�g?j
m\hi�Ey1f�vwgxjlh5o�^�jl��^"`1fI^"�Eg	eE��o�^"`�jVbweEo�o/h5v�s3aQo/g?s5g	t	f�g?j¤^��1^"h5`lo/fpj���d/h5`��¹g��EeEsi�lf�hieE`��

§G`Èf�ylh5o�o/f���jlaE�u��gcyF^H�Egkq}e�t?�lo�o�g	jªeE`�m\e�f�hiq}o�f�yF^�fn^"d�gVo/�lØrt?h5g	`1f�sia�q}d/g?�{��g	`{f\f�eÕ^"t	f��F^"s5s3a
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Bacteria 

Aquificales - Aquifex aeolicus 
Firmicutes 

Bacillus/Clostridium group 
Bacillaceae - Bacillus subtilis - Bacillus halodurans C-125 
Mycoplasmataceae 

Mycoplasma - Mycoplasma genitalium - Mycoplasma pneumoniae 
Ureaplasma - Ureaplasma urealyticum 

Streptococcaceae - Lactococcus lactis 
Actinobacteria - Mycobacterium tuberculosis H37Rv - Mycobacterium tuberculosis
CDC1551 - Mycobacterium leprae 

Spirochaetales 
Spirochaetaceae 

Borrelia - Borrelia burgdorferi 
Treponema - Treponema pallidum subsp. pallidum 

Thermotogales - Thermotoga maritima 
Thermus/Deinococcus group - Deinococcus radiodurans 
Planctomyces/Chlamydia/Verrucomicrobium group - Chlamydia trachomatis - Chlamydia
muridarum - Chlamydophila pneumoniae CWL029 - Chlamydophila pneumoniae AR39 -
Chlamydophila pneumoniae J138 
Proteobacteria 

alpha subdivision 
Rickettsiales - Rickettsia prowazekii Madrid E 

beta subdivision  
Neisseria meningitidis - Neisseria meningitidis Z2491 (serogroup A) - Neisseria
meningitidis MC58 ( serogroup B)  

gamma subdivision  
Enterobacteriaceae group  

Enterobacteriaceae  
Escherichia - Escherichia coli - Escherichia coli O157:H7 -
Escherichia coli O157:H7 EDL933  

Buchnera - Buchnera sp. APS  
Pasteurellaceae - Haemophilus influenzae Rd - Pasteurella multocida 
Pseudomonadaceae - Pseudomonas aeruginosa  
Xanthomonas group - Xylella fastidiosa  
Vibrionaceae - Vibrio cholerae  

delta/epsilon subdivisions - Campylobacter jejuni - Helicobacter pylori 26695 -
Helicobacter pylori J99 

Cyanobacteria 
Synechocystis PCC6803 - Nostoc sp. PCC7120
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