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,/4/1/1 "C� $��@$�� ���	������?���(���� ���� ������

����,#�"'�."�$��	
�� %�!�4$�'������$����!'�%��!�� %%�(.���'�,����$��"#���%�W�#�
oT�+��$q�'���	CL���$� �� !�	
���/��3�'�#��"�C1!#��p�;�����&�=5�#��,�8"�,�!�$���"�
%�� %�!�!� �%'�%�"�� 1� '�"� %�!� ��!��!� '���'#��4!#�'�!� 6/�� �%� '���"#�$�� �"� �%� � ��#�$��
�"#������ �E'� #�� �%� (�%/��"� $�%� '/%#�(�� $��  ��#�$�� 1� %�� '�"'�"#��'�."� $�� %�!�
 �� ���'��"�!��,#�"�$�!5�6/���"��!#��'�!���!��/'*���9!��%�(�$��;sA�n&=)�

,/4/4 ��	�	�����"���2��8��
"���'���	�

,/4/4/. ��) ���@$�� ����	H� $�($��� ������ �� �������@$�

��!� �"$�"/'%��!�!� $�� ��!#��''�."� !�"��"+���!�  /��3�'�$�!� ��  ��#��� $�� *�"&�!� ��
,�'#����!�'/1��3/"'�."�3�!��%.&�'���!��'#/���'������'�"�!���$��$�3�"!��*�$��%�+�"$��
�"%�'�!� 3�!3�$�8!#��� $�� 	
�� �E.&�"�)� �/"6/�� �E�!#�"� $�3���"#�!� '%�!�!� $��
�"$�"/'%��!�!�$����!#��''�."5�%�!�$�!�E����,�"/'%��!�!�$��#� �����!�"�%�!��9!�(��!9#�%�!�
1�/"��$��%�!�*�������"#�!��9!��� ��#�"#�!��"�%��,��%�&4����%�'/%��)�
!#�!��"+���!�$��
��!#��''�."���'�"�'�"�/"��$�#����"�$��!�'/�"'����"��%�	
��1����%�+�"�$�!�'��#�!5�/"��
�"�'�$��'�$�"�)��4 �'���"#�5�%��$��"��$���!#�!��"+���!��!�/"��!�'/�"'��� �%�"$�.��'��
 ��3�'#��$��BD< ,)������#/���$�%�	
��!�� ��$/'��$�"#���$��%��!�'/�"'���$��"��1����&�"��
/"��E#�����FJD*�$��E�%��1��#���AJD3�!3�#�)��/�"$���%� /"#��$��'��#��'��"'�$���"���,�!�
'�$�"�!�!��*�,%��$���E#����!�����!5����"#��!�6/��'/�"$���%�'��#��!�� ��$/'����/"��
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 /�$�"�!��%��#�"#���"�FJ�'�����"�AJ)�

��$�!�%�!��"+���!�$����!#��''�."� ��!�"#�"�/"��$� �"$�"'����,!�%/#��$�%�'�#�."�
�&�]5� !�"� ��,��&�5� '�$�� /"�� ��6/����� /"�!� '�"$�'��"�!� $�� ���''�."� �! �'43�'�!� �"�
'/�"#�� ��  >5� #�� ���#/��� 1� 3/��+�� �."�'�)� ���� �!#�� ��#�(�5� !�� /#�%�+.� /"�� !�%/'�."�
#�� ."��! �'43�'���"�'�$��'�!��1�!��!�&/����"� %�!� �"$�'�'��"�!� �� ��'��"�$�!� ��� %��
'�!��'����'��%�!/��"�!#��$����$�%��"+�����"�'/�!#�.")�

�����1��4��$��%�!��"$�"/'%��!�!�$����!#��''�."�!�"�#����!�"!�,%�!� ����#��"$��
!/� �"�'#�(�'�."�  ��� �"'/,�'�."� �� RAc�� $/��"#�� �A��")� ��!� �"+���!� ��!�!#�"#�!� �� %��
�"�'#�(�'�."� !�� �%���"���"� /#�%�+�"$�� �%� W�#� '����'��%� o_��6/�'W� ���� �/��3�'�#��"� ��#C	
;_��&�"=� ;�S��	�C� B)F)A)A)=� �� ,��"� !�� �"�'#�(���"�  ��� '��,��!� ,�/!'�!� $��
#�� ���#/���;!�����%�+���"��"'/,�'��"�!���h<�c��!�&/�$�!�$���"'/,�'��"�!���RAc�=)����
�"�'#�(�'�."�$��%�!��"+���!�$����!#��''�."�!�����%�+.�!��� ��� ��(����"#����%���$�'�."�
$��%��	
��%�&�!�)���!� ��$/'#�!�$��%�����''�."�!��'�� ��,���"���$��"#���%�'#��3���!�!�
�"�&�%�!�$���&���!�5�#�%�1�'����!��$�!'��,���"��S��	�C�B)F)A)�)�

,/4/4/1 '�)���@$�� �D��)� $�(��� ���	�

	�!� 3��&��"#�!� $�� 	
�� '�"� �E#����!� '�� �#�,%�!� !�"� !/!'� #�,%�!� $�� !���
/"�$�!)�������%%��!��/#�%�+��%��	
��%�&�!��$�%�,�'#���.3�&���B5�/"���"+����6/��'�#�%�+��%��
/"�."� $�� $�!� 3��&��"#�!� $�� 	
����$��"#�� %�� 3����'�."� $�� /"� �"%�'�� 3�!3�$�8!#���
�"#����%�&�/ ��AJD3�!3�#��$��/"�3��&��"#��1��%�&�/ ��FJD*�$��E�%��$�%��#��)�����B�	
��
%�&�!���'#:��#�"#��!�,����E#����!� ��#/,���"#�!�'��������!5��/"6/���"��!#��:%#����
'�!�� %���3�'��"'����!���"��)�
!#�� ��'�$����"#�� 3/��/#�%�+�$�� ���� %��'�"!#�/''�."�$��
 %9!��$�!���'��,�"�"#�!)�
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�) ��� ����� '�"(�"��"#���"#�� #�"#�� �%� (�'#��� '���� �%� �"!��#��  ���� %�� %�&�'�."�
;$�&�!#�."5�$�!3�!3���%�'�."5��#'=)�

�) 	�#����"���%��'�"'�"#��'�."�� ��E���$��$��(�'#������"!��#�)�

F) ��� ����� %�� ���''�."� $�� %�&�'�."� !�&:"� %�!� !�&/��"#�!�  �� ��'��"�!� �� �"'/,��� %��
��+'%����%��#�� ���#/����$�'/�$�)�
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!#���8#�$�� ����#���,#�"���3��&��"#�!�$��	
�����'�$�!�"����$��'#�(���"#��
�"� !/� �E#����� FJ� ;C'*��#+	 ��	 ���� �UU�=)� ��!� 3��&��"#�!� �,#�"�$�!�  ��� ���� !�"�
���'�$�!�'�"�$�&�E�&�"�"�D$$������$��"#��%��#��"!3���!��#����"�%��;��,�!�$����'*��
�  %��$�C'��"'�=)�C��!�&/�.��%� ��#�'�%��$��%��'�!��'����'��%)�
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��(�'#��� (����,%��;�=�
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���"!��#��
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��%�&�!��
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� ��� ."�$��%�&�'�."� �E�
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����%��"#�����"&�
;�=>�,�#/�%��"#�5�(�'#��O�"!��#����OF�
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��!� 3��&��"#�!����'�$�!� /�$�"�!���$�#�'#�$�!� �!#�������"#�5�/#�%�+�"$��/"�
�"#�'/�� �� �%#���"#�� �! �'43�'��  ���� %�� $�&�E�&�"�"�5� ������ �� ;��'*�� �  %��$�
C'��"'�=5��%� '/�%��!#9� ��(�!#��$��/"�� 3�!3�#�!���%'�%�"��6/�� ����#�� !/�$�#�''�."��"�
 ��!�"'���$��/"�!/!#��#��6/���%/��"�!'�"#�5���'������;��'*���  %��$�C'��"'�=)�

��'�����5� /"� !/!#��#�� 6/��  ��#�"�'�� �%� &�/ �� $�� %�!� $��E��#�"�� 3�"�%� 3�!3�#�!5�
 /�$�� !��� $�!3�!3���%�$��  ��� �''�."� $�� %�� 3�!3�#�!�� �%'�%�"�5� 3����"$�� /"�
�"#����$������ $�� '/1�� $�!'�� �!�'�."� ��!/%#�� %�� ���!�."� $�� %/+� 6/��  /�$�� !���
$�#�'#�$���"�/"�� �%4'/%��$����1�!DM)�
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��� ���''�."� �"� '�$�"�� $�� %��  �%�����!�� ;'��+
�����	 �����	 0�������5� ���=�
$�!�V�$�� ����)�)��/%%�!�����$��$�!�$��%�!��V�!�<��!��/#�%�+�� ������ %�3�'��5�$��3�����
�E �"�"'��%5� /"� 3��&��"#�� $�� 	
�� $�� $�,%�� '�$�"�� $�%���#�$��  ��� ��&��"�!� $��
!�'/�"'���'�"�'�$��;�/%%�!��"$�7�%��"���U<@H���"*�����"$�
�%�'*��UU�=)�
%� ��'�!��$��
����'�"!�!#���"�$�!"�#/��%�+����%�	
����%$����$��"#��'�%��� ���5���'�"#�"/�'�."5�/"���
%�!��%�&�"/'%�.#�$�!�'�,�$���!�6/��!�"�'�� %���"#����!���! �'#�(���"#����'�$��/"��
$�� %�!�$�!� '�$�"�!)��� ��#��� $���!#�!� '�,�$���!5� /"��	
�� �%�����!�� !�"#�#�+��9� %�!�
"/�(�!� '�$�"�!� $�� 	
�)� 
!#��  ��'�!�� !�� �� �#�� $�� 3����� '4'%�'�� $�� ��� �� F�� (�'�!)�
�/�!#��6/��%�!� ��$/'#�!�$��/"�'�'%��!��(�"�#��,�8"�'������%$�� �����%�!�&/��"#�5��%�
3�"�%� $�%�  ��'�!�� !�� �,#��"�"�
� �����%8'/%�!5� !��"$��
� �%� ":�����$����%8'/%�!� $��
	
����%$���"�'��%�!�1����%�":�����$��'�'%�!�� %�'�$�!)�

��!� 	
��  �%�����!�!� /#�%�+�$�!� �"� �!#�� #8'"�'�� *�"� $�� ��!�!#��� %�� �%�(�$��
#�� ���#/���"�'�!����� ����%��$�!"�#/��%�+�'�."�$�%�	
����%$��1�#��,�8"�#��"�"�6/��
!�"#�#�+���%�!�"/�(�!�'�$�"�!�$��	
����/"��#�� ���#/���#�%�6/����$/+'��%���,#�"'�."�
$�� 3��&��"#�!� �"�! �'43�'�!)� ���� �%%�� !�� /#�%�+�"�  �%�����!�!� #�����!#�,%�!)� 
"� �!#��
#��,�-�� !�� *�� /#�%�+�$�� $�� 3����� &�"���%� %�� ,�D	 	
��  �%�����!�� ;����*���q5�
��"����3#=5� �E'� #�� '/�"$�� !�� ��6/��4�� /"�� �%#�� 3�$�%�$�$� �� 6/�� %�!� 3��&��"#�!� $��
	
���� %�3�'�$�!�#/(��!�"�%�!��E#����!�����!H��"��!#�!�'�!�!�!��/#�%�+.�%��')��,����q�
	
����%�����!��;C#��#�&�"�=)�
!#�!��"+���!���6/����"��%�'�#�."��&�]�'����'�3�'#��)�

��!����''��"�!�$������!�"��/1�!/!'� #�,%�!��%�#� ��$��	
����%$��/#�%�+�$�5��!4�
'������ %�� '�"'�"#��'�."�$���&�]5� '�,�$���!�1�$
��!)������!#����#�(�5�"���E�!#��/"�
 ��#�'�%�� &�"���%�+�$�5� !�"�� 6/�� '�$�� ���''�."� "�'�!�#�� !���  /�!#�� ��  /"#�)�
�9!�'���"#��!��!�&/�.��%� ��#�'�%��$�!'��#�� ���C��,���W���	��)��U<U)�
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�) ��� ����� %����+'%�� $�� ���''�."� �"� #/,�!� $���5A�%� $�� '� �'�$�$� 1� '�%�'��� �"��%�
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�) 	�!"�#/��%�+�����%�	
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F) � %�'����/"�":�����(����,%��$��'�'%�!�'�"�%�!�!�&/��"#�!� �!�!O�
�) 	�!"�#/��%�+�'�."�$�%�	
�O�UBc�5�BA!)�
,) �"�."�$��%�!�'�,�$���!O�BA!���%������ #����;�! �'43�'�� ����'�$�� ���-�=)�
') 
E#�"!�."O�#�� ���#/���1�#��� �5�!�&:"� �%�����!��/#�%�+�$�)�

B) � %�'���/"�:%#����'�'%��$���E#�"!�."�$/��"#������"���@�c�)�

A) �/��3�'����%�	
���,#�"�$�� ����%&/"��$��%�!�#8'"�'�!�$�!'��#�!��"#�������"#�)�

��!����''��"�!�!�����%�+���"��"��%�#����'�'%�$���o��"���1'%��qp�;�2���!���'*=)�

���#8'"�'��$������!��*��/#�%�+�$���"��!#��#��,�-��'�"�$�3���"#�!�3�"�%�$�$�!O�

• ��,#�"'�."� $�� 3��&��"#�� $�� 	
�� 6/��  �!#�������"#�� 3/���"� '%�"�$�!� �"�
$�3���"#�!� %9!��$�!)�

• ��,#�"'�."�$��!�"$�!�$��	
��/#�%�+�$�!��"��E �����"#�!�$����#��$�'�."�$��%��
��(�%�$�$��%�'#��3��8#�'�)�

• �C�%�''�."� $�� '%�"�!� ��'��,�"�"#�!� 6/��  ��(��"�"� $�� %�� %�&�'�."� �"#�� /"�
3��&��"#��$��	
��1�/"�(�'#���$��'%�"�'�."�
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����6�����#�
	
�������#�	!����"�������	�

,/4/7/./ � ������@$�� �D��)� $�(��� ���	� $�) � ��� ��)��(���

����%�'#��3���!�!��"�&�%�!�$���&���!���!�/"�� #8'"�'��6/�� ����#�� %�� !� ���'�."�
�"�%4#�'��1� �� ���#�(��$��3��&��"#�!�$��	
��$��/"�#���V��'�� ��"$�$���"#����5��1�
�A�,)� ��� '� �'�$�$� $�� ��!�%/'�."� $�� �!#�!� &�%�!� $� �"$�� $�� %�� '�"'�"#��'�."� $��
�&���!�� '�"� %�� 6/�� !�� *�"�  �� ���$�5� $�� 3����� 6/�� �!�  �!�,%�� $�!'����"��� �"#���
,�"$�!�$��	
��$��#���V���/1� ���'�$����$��"#��%��(����'�."�$��%��'�"'�"#��'�."�$��
�&���!�� $�%� &�%)� �!4�  /�!5� %�!� &�%�!� ���"�  �� ���$�!� �� $�3���"#�� '�"'�"#��'�."� �"�
3/"'�."�$�%�#���V��$��%�!�,�"$�!�6/��!�� ��#�"$4�"�!� �����;C��,���W���	��)��U<U=)�


%� /!�� $�� ,���/��� $�� �#�$��5�  ��!�"#�� �"� �%� &�%� $�� �&���!�5�  ����#�5� /"�� (�+�
���%�+�$�� %�� �%�'#��3���!�!5� (�!/�%�+��� %�!� 3��&��"#�!� $�� 	
��  ��� ����$��'�."� '�"� %/+�
/%#��(��%�#�� $�� '��#�� %�"&�#/$� $�� �"$�� ;F��"�=)� 	�� �!#�� 3����� �!�  �!�,%�� $�#�'#���
,�"$�!�$��#�"�!.%��A"&�$��	
�)����,�8"� ����#��(�!/�%�+����
�)�

��� ��&��'�."� $�� %�!� ,�"$�!� $�� 	
�� �!�  �� ��'��"�%� �%� %�&���#��� $�� !/�  �!��
��%�'/%��)� ��� ��!�� ��%�'/%��� $�� %�!� 3��&��"#�!� $�� 	
�� !� ���$�!� !�� $�#����".�
/#�%�+�"$�� /"� ���'�$��� $�� 3��&��"#�!� $�� 	
�� $�� #���V�� '�"�'�$�)� 	�$�� 6/�� %��
��(�%�$�$�$��%�!���%8'/%�!�$��	
���"��%�&�%�$� �"$��$��%��3�����$��%�!���!��!�;%�"��%5�
'��'/%��5�!/ ���"���%%�$�=�!.%�� /�$�"�!���'�� ���$�!���(�%�$�$�!�$����%8'/%�!�$��%��
��!���3����)�
"�%��$�#����"�'�."�$�%�#���V��$��3��&��"#�!�%�"��%�!�$��	
��!��/#�%�+.�
�%� ���'�$��� $�� 	
�� f� $�&���$�� '�"����(	 ���� ;���� 7����"#�!=� !�� %�!� ,�"$�!� ���"� $��
#���V�� !/ ������ �� ��,� 1� ���'�$��� $�� ��� ,� ;�"(�#��&�"� ��3�� ��'*"�%�&��!=� !�� �%�
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GCGCCACCACCTACCGCTGGCTGGCTCGCGACGAGCGCGAAGTGCAGGCGAAAGCTGCCTTCCGCTCCGGCGCGG
CGCGGTGGTGGATGGCGACCGACCGAGCGCTGCTCGCGCTTCACGTCCGCTTTCTACGGAAGGCGAGGCCGCGCC 

TGGCGCAAAAAGAGTAACCCTCCCCACCTGCCGCGGCGTCTGGCCGCGGCAGGCTGCAAACTGGCACCAATCTTG
ACCGCGTTTTTCTCATTGGGAGGGGTGGACGGCGCCGCAGACCGGCGCCGTCCGACGTTTGACCGTGGTTAGAAC 

CTGTTTATCACTATTCCCAGAGCGTTAAGAGAAGGCAGGTTCGATG                               
GACAAATAGTGATAAGGGTCTCGCAATTCTCTTCCGTCCAAGCTAC 
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CATTAACCCACTCCGGTTTCACTTATCGATAGCAGATCGTATACATAAAATTTAATTTTTGTATACAAGATTCAT
GTAATTGGGTGAGGCCAAAGTGAATAGCTATCGTCTAGCATATGTATTTTAAATTAAAAACATATGTTCTAAGTA 

CATTCTGGCCTGGATCCTGCAATAGCCTCAGCAATCCATATCAAAGGGTTTTCATTCAGAGGAGCAGGTTTCATG 
GTAAGACCGGACCTAGGACGTTATCGGAGTCGTTAGGTATAGTTTCCCAAAAGTAAGTCTCCTCGTCCAAAGTAC 
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 CATTCTGGCCTGGATCCTGCAATAGCCTCAGCAATCCATATCAAAGGGTTTTCATTCAGAGGAGCAGGTTTCATG 
GTAAGACCGGACCTAGGACGTTATCGGAGTCGTTAGGTATAGTTTCCCAAAAGTAAGTCTCCTCGTCCAAAGTAC 
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    + G---P+---+-CDA-G-S---A+---G-----+-+A---PR-DI-A++ELHIEQG--L 
141 IFGLNAPDDVRNICDAKGNSFVDAMKACGF---TLPNAPLTPRQDIKAFVELHIGQGCVL  197 

207 EQAGLALGVVEAINGARRLNCRFTGEAGHAGTVPMLHRKTALAAAAEWNVQVENLTRQRG  266 
    E—G-++GVV-AI-G-RR-------GE+-HAGT-PM-+R+D-+-A-+----Q-----++-G 
198 ESNGQSIGVVNAIVGQRRYTVTLMGESNHAGTTPMGYRRDTVYAFSRICHQSVEKAKRMG  257 

267 GNLVATVGTLRCAPGAVNVIPGEVQLTLDIRGPQDAPLTALLDELLGQAUAIAGRRQLSF  326 
    --LV-T-G-+---P—-VNV+PG+---T+D-R----A-L-----+L----+AI-----+ 
258 DPLVLTFGKVEPRPMTVNVVPGKTTFTIDCRHTDAAVLRDFTQQLENDMRAICDEMDIGI  317 

327 AAEEYYRIAATACDSHLQAVLSEAVAAVQGRSLTLPSGAGHDAIAIAERWPSAMLFVRCL  386 
    --+-+--------+--L-A-L+E-----+-----+-SGAGHDA---A-R-P+-M+F+--+ 
318 DIDLWMDEEPVPMNKELVATLTELCEREKLNYRVMHSGAGHDAQIFAPRVPTCMIFIPSI  377 

387 GGVSHHPAESVTAADVGLAIDAFSRAVEKVA                               417 
    -G+SH+PAE-----D+---+---+--+-++A 
378 NGISHNPAERTNITDLAEGVKTLALMLYQLA                               408
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CATGATGTTTACCCGTTACGTTAGCATGAAACAAAAGATTCTTTGAATCTGTTTTTGCAACTAATGTTCCAG 
GTACTACAAATGGGCAATGCAATCGTACTTTGTTTTCTAAGAAACTTAGACAAAAACGTTGATTACAAGGTC 

ATACAGACGAGGCGAGGGTTGGCGAGGAATTAAAACAAAAAGTGAGAAAGGACAAGCGTTAACGGAAAAGT 
TATGTCTGCTCCGCTCCCAACCGCTCCTTAATTTTGTTTTTCACTCTTTCCTGTTCGCAATTGCCTTTTCA

CATAGCGCCCCTGTAACTTTCGTTTCATCATCTATTCCTCATCATACTGTATCTGCTATGCCTTACACATAG 
GTATCGCGGGGACATTGAAAGCAAAGTAGTAGATAAGGAGTAGTATGACATAGACGATACGGAATGTGTATC 

CGTGCCAGTGGGAAAATTCTGGTCATCGTTTTTATCAATGAAACGAAACGTTCAGAGATGGAACAGCTTTTG 
GCACGGTCACCCTTTTAAGACCAGTAGCAAAAATAGTTACTTTGCTTTGCAAGTCTCTACCTTGTCGAAAAC 

CAGTGTTCTGCGGGTGATTCGTTCAGAAAGGATAATTTATG 
GTCACAAGACGCCCACTAAGCAAGTCTTTCCTATTAAATAC 
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($� $�(H����TGAA   -N8-  TtCA�

��#H����������������TGAAACAAAAGATTCT�
�����������������������TGAATCTGTTTTTGCA
��+H��������������TGAAACGAAAGTTACA
��+1H������������TGAACGTTTCGTTTCA�
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