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 �/,��1(�$1,1)�&��*�2#$%,����+1� "��Y (PVYNTN

��.�6#*�+-(-+�*%�!��+$#,1#�

"1.!*�.�+�,#&��(��,��&��*�2#$%,-'�&$ �,�'����*1�"1.!*�.-�/#$�7*�&$ �,1�
,#!�1��/,-.1�/$���#�$1(�011�,���-,&#�2�"�+�,,-'�!��/ &*�+������&$ �,�'��

!�#/,�(,��#,,-'�/$��!#�#����*&1��!�*#�1�!�1� /�$#,11�&�6 �-�.�� *�(,��1*#$%,��

+�(��"*�*%�+�"1$ � +#$1�#,1��*�$51,-� /�$�#.�)�&�6 �-��,#��'�/1.����/$��!�$ �#,1��

!��/ &*��!�1#.$#.����&��#"*+����*��+#/#*�&�8&�,�.1�#"&1.�!�*#��.�+�!��0#""#�

!��.-9$#,,�)�!#�#����*&1����/,�&���!�"&�$%& �"1.!*�.-�!���+$�7*"��,��!�+#�',�"*1��

!���6#,,-#�&$ �,1�.�� *��-*%�(�.#�#,-�1� /�$#,-�!�1�"��*1��+&#�"�0#$%7���#"!#�#,1��

!�1#.$#.����/$��&�,#�,����!�*�#�1*#$��&��#"*+����� 5#"*+ 7*�!��&*1�#"&1#�1�

8&�,�.1�#"&1#�!�#/#$-�+��*,�9#,11���:#.���*���&�+&1�&$ �,#)�����8*�. �,#��'�/1.��

!�1,�*1#�822#&*1+,-'�.#��/$����#"!#�#,1��,1(&1'� ��+,#)�8*����+1� "��+�&��*�2#$#�����

,�"*��5#.�/�& .#,*#�"�/#�61*"����(��,���1,2��.�01������"!��"*��,#,11�1��1�$��11�

8*����+1� "��1���"".�*�1+�7*"��+�(.�6,-#�!�#!�*"*+1��/$��!�1.#,#,1��+#���*,-'�.#��

!����#"!#�#,17�&��#"*+��+�&�,*#&"*#�"*�,/��*���������� 
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 ���*�2#$%,-)�+1� "�Y��*,�"1*"��&�&� !,#)9#. �"#.#)"*+ �21*�+1� "�+�

Polyviridae����#�#,�"�+"#'�$1,1)�+1� "��*$�.1�1.##*�,#!#�"1"*#,*,-)�'���&*#������1�
,�1��$##���"!��"*��,#,,-#�$1,11��1,2101� 751#�&��*�2#$%��/122#�#,01� 7*"��+�

(�+1"1.�"*1��*�1'�+�(/#)"*+1��,��&��*�2#$%�1�*���&� 
 
 PVYO

�	$1,1���+-(-+�75�����-&,�+#,, 7�.�(�1& ��1(+#"*,��"�
��
���/���

��"!��"*��,#,��+��+"#'���)�,�'�+�(/#$-+�,1��&��*�2#$�����(�$�*-�8*�)�$1,11�+1� "��

.�� *�+-(-+�*%�&�&���-&,�+#,, 7�.�(�1& ��*�&�1�.�(�1& -� & �����*!�/#,1#�$1"*%#+��
,#&��(�$1"*%#+�1�"*#�$#)� �+�"!�11.�1+-'�& $%* �,-'�"��*�+� 
 
 PVYC

�	$1,1���+-(-+�75���!�$�"��* 7�.�(�1& ��1,/ 01� #*�"+#�'� +"*+1*#$%,-#�

�#�&011�1$1�"1"*#.,�#�(���6#,1#�&��*�2#$��1�+-(-+�#*� �*���&��"1.!*�.-���,�$��1�,-#�

"1.!*�.�.�!�1�!���6#,11�PVYO.  
 
 PVYN

�	,#&��(�61$�&�*���&���!��+1$�"%�+�
�-' ��/�'�+�"*��,�'��+��!-�1��6,�)�

	.#�1&1����,2101��+�,1#�8*�)�$1,1#)�+1� "��.�6#*�!��*#&�*%��#""1.!*�.,��1$1�

+-(-+�*%�!��+$#,1#�"1.!*�.�+�&�&���-&,�+#,,�)�.�(�1&1��*�&�1�.�(�1&1-� & �����
; *���&��8*��$1,1��+1� "��+-(-+�#*�"1$%,-#�,#&��(-�61$�&�1��*.1��,1#�$1"*%#+���
� ,�"*��5##�+�#.��/�,,���$1,1��+1� "����"!��"*��,#,��+��+"#.�.1�#����,���+1$�"%�

!�1�1,�)�&� !,-'�8!1*�21)�&��*�2#$��+�
�-' 1���-' ��/�'�+��.,��1'�"*��,�'��+��!-���
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��"$#/,1#�+"!-9&1�8!1/#.11�1.#$1�.#"*��+��#+#�,�)�	.#�1&#��1�"�
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 �*,�"1*#$%,��,�+���+1� ",���$1,1��PVYNW (W��(,���#*��1$�����-$����,�� 6#,��

,���/ �"�/� �1.1�1""$#/�+�*#$�.1�4��,011�1���$%91����*��$1,1��+1� "���+$�#*"��

�#&�.�1,�,*�.��PVYN
�1�PVYO
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 ��+���!�/�� !!��+1� ",�)�$1,11�PVYN (PVYNTN

���&�*�����+-(-+�#*�!�+#�',�"*, 7�

,#&��*1�#"& 7�&�$%0#+ 7�!�*,1"*�"*%�,��1,2101��+�,,-'�&$ �,�'��+!#�+-#��-$��

�!1"�,��+���-'���/�'����-(-+�#.-#�#7�"1.!*�.-��+1$1"%�!�1�1,�)�##�,�1.#,�+�,1����

��$#(,%�,#&��*1�#"&�)�&�$%0#+�)�!�*,1"*�"*1�&��*�2#$%,-'�&$ �,#)�	PTNRD).  
�1.!*�.-�!���+$�7*"��,��&$ �,�'�+�!#�1�/�'��,#,1��1�.�� *��+1*%"��!�1�1,�)�

,#!�1��/,�"*1� ��6���&��*�2#$��/$���#�$1(�011�����(+1*1#�,#&��(��&$ �,#)�+���$%9�)�

"*#!#,1�(�+1"1*��*�+-"�&1'�*#.!#��* ��,��!�(/,1'�8*�!�'�!#�1�/��+#�#*�011�&��*�2#$��1�

!�1�#���'��,#,11���� $%* �,-#�"��*��!�-��(,�. ��#��1� 7*�,��1,2#&01�,,�#�!���6#,1#���

� +#�#*�01�,,-)�!#�1�/�,����"*#,1�'�.�� *�!��+$�*%"��"1.!*�.-�&�&���-&,�+#,,�)�
.�(�1&1��*�&�1�.�(�1&1-� & ������,��&$ �,�'�.�� *�+�(,1&�*%�!�1(,�&1�"1$%,����,#&��(��
&$ �,#)��,��1'�.�6#*�1�,#��-*%�������"* 7�!��"$#61+�#*"��"$�����"+�(%�.#6/ ���(+1*1#.�

"1.!*�.�+��!���+$�751'"��,����"*#,1�'�+�+#�#*�01�,,-)�!#�1�/��1�,��&$ �,�'��/,����

"��*��&��*�2#$�����$#/�+�*#$%,���&���#$�01��.#6/ �"*#!#,%7�!���6#,1��+1� ",�)�

��$#(,%7�!�"�/�&�&��*�2#$��1�!��+$#,1#.�,#&��*1�#"&1'�"1.!*�.�+�,��&$ �,�'���"*��

�+$�#*"��"$���)����*����($1�1#�.#6/ �!���+$#,1#.�"1.!*�.�+�,����"*#,11�1�,��&$ �,#��+�

(�+1"1.�"*1��*�"��*���.�6#*��-*%� "1$#,��!�1��/,-.1� "$�+1�.1������.#�*�����1(�$�*-�

PVYNTN
��" /��!��+"#. ��1.#7*���($1�, 7�"!�"��,�"*%�+-(-+�*%���$#(,%��������� 

 
 ��&�!�#/"*�+$�#*"����*" *"*+ #*�1$1��+$�#*"����#,%�,#(,��1*#$%,�)�"+�(%�.#6/ �

"�!��*1+$�#.�"*%7�"��*��+��*,�9#,11����N
�1����NTN

��+�"1$ ��#���"��*��	�*,�"1*#$%,���

 "*�)�1+-#�&����N
�.�� *��-*%�+�"!�11.�1+-�&����NTN. 
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 �!#�+-#����8*�)���$#(,1�"���5�$�"%�+��#,��11�+�
������/ ��1�(��!��9#/91#�/#"�*%�

$#*��,���*.#��$�"%�+���$%91,"*+#�#+��!#)"&1'�"*��,�1�"&��##�+"#���!�$ �1$��
��"!��"*��,#,1#�+��#+#�,�)�	.#�1&#��'�*��1�,#�!�$ �1$��*�.��2101�$%,����!�1(,�,1����

� "#�%#(,�.� 5#��#�"���5�$�"%�+��$�+#,11�	&�,#0���-'���/�+�1�,���$����-' ��/�+����/#�
+-��51+�$1"%�+�"!�11.�1+-#�"��*�����*�&6#�+��*�$11�	
������/����<�*��1(+#"*,����*��

8*�*�+1� "���"!��"*��,#,�+�����#���"1.!*�.-�,1&��/��,#��-$1�(�.#�#,-�,��&$ �,�'��

!�#/"*�+$#,,-'�/$��"��+,1*#$%,-'�1"!-*�,1)�"#.#,,����&��*�2#$��!��"1"*#.#���� 
 
 �*�*�+1� "�.�6#*���"".�*�1+�*%"��+�&��#"*+#�!�*#,01�$%,�)� ���(-��1�

�*,�"1*#$%,��6��&�#�$#*���������/��+��.,��1'�"*��,�'���!�/,�)��+��!-�.�6#*�!�.��%�

�0#,1*%�.�"9*��-�#�����"!��"*��,#,1�� 
 

(�+0!���'�!1"(#%�$! 
 
 ��"'#.�'�"#�*121&�011�"#.#,,����.�*#�1�$��/�! "&1�!�1.#,�7*"���$�+,-.�

����(�.�"� �#*�.�!���+$#,1��"1.!*�.�+����,#�+1� "�+��+-(-+�751'�+�(,1&,�+#,1#�

"1.!*�.�+�����&��,��������"!��"*��,�7*"��/#)"*+ 751#�/�! "&1�/$��+1� "�+�.�(�1&1��

!���6�751'���"*#,1��+�!#�1�/�+#�#*�011��+�&�*��-'�!�#/ ".�*�#,-�����,1�#,1��+�

�*,�9#,11�!���+$#,1��"1.!*�.�+�+1� "�� ���($1�,-'�"��*�+���,�$��1�,-#�

����,1�#,1�.��!�1.#,�#.-.�&�/� �1.�$1,1�.�+1� "��������<�*��"���5#,1�����8*�.�

+1� "#�!�"* !�$1�1(���$%91,"*+��"*��,��#�����"!��"*��,#,1#��&�&�!�#/"*�+$�#*"���,#�

��"91�1$�"%�!�"$#�!#�+-'�"���5#,1)����#�����,�� 6#,11���*��.�6#*���+��1*%����

822#&*1+,�"*1�!�1,�*-'�+�,�"*��5##�+�#.��.#*�/�+�+-��51+�,1��&��*�2#$���+&$7����

/�! "&1�!��+1� "�.��+�!$�,#����%�-�"�8*1.�+1� "�.��� 
 
 ��&�1�+�"$ ��#�"�/� �1.1�$1,1�.1�+1� "�������!#�#,�"�8*����+1� "��*$�.1�,#�1.##*�

!#�"1"*#,*,����'���&*#������*���(,���#*���*��+��*$1�1#��*�PLRV�!�1.#,#,1#�

1,"#&*101/�+�,#��&�(-+�#*�!��.����+$1�,1��,�����%� �"�,1.����-"�&�#�1,2#&01�,,�#�

/�+$#,1#��+$�#*"���#( $%*�*�.�+-"�&�)��1"$#,,�"*1�!�! $�011�*$#)�1�+-"�&�)�"*#!#,1�

!���6#,1��1,2#&01#)���"*#,1)�,��!�"�/&�'�&��*�2#$��1$1�"�"#/,1'�!�"�/�&�&��*�2#$���

1$1�&��*�2#$���+-��51+�#.����+�,#����,1(�+�,,�.�"#&*��#����"!�$%(�+�,1#�

,#"#�*12101��+�,,����"#.#,,����.�*#�1�$��	"#.#,,�)�.�*#�1�$��+�"!��1(+�/1.-)�

2#�.#�"&1.1�'�(�)"*+�.1���+$�#*"���"��#,,��"1$%,-.�2�&*���.��1"&���� 
 
 � 5#"*+ 7*�.�,�&$�,�$%,-#��,*1*#$���!�(+�$�751#�1/#,*12101��+�*%����N.  
�/,�&��"�!�.�5%7�"�+�#.#,,-'��1�$��1�#"&1'�1�"#��$��1�#"&1'�.#*�/�+�,#+�(.�6,��

�*$1�1*%����NTN
��*����N

������.#�*�����.#6/ �+1� "�$���.1�,#*�"��$�"1���*,�"1*#$%,��
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+-(-+�#*�,#&��(�&$ �,#)�,��!�"�/&�'�+�"!�11.�1+�)���(,�+1/,�"*1�����,�"*��5##�+�#.��

!��+�/�*"��1""$#/�+�,1��!����(����*&#�"!#01�$%,����.#*�/����-�=�1
�/$��8*�)�$1,11�

+1� "���,��,#��/1,�.#*�/�,#��+$�#*"��/�"*�*��,���!���1��+�,,-.�/$��!��&*1�#"&����

!�1.#,#,1��� 
 

(/.#$���/��"2%,��&�'�.1�3�#�#%��!3�#��%�)�$!4�� 
 
 ��"+�#)�"1"*#.#�"#�*121&�011�"#.#,,����&��*�2#$�������!�#/ ".�*�1+�#*�

/�! "&��"�"*�+$�751)���
���/$��!�+#�',�"*,����,#&��(��	�$�+,-.�����(�.�PTNRD), 
&�*��-)� �1*-+�#*"��+���5#.�/�! "&#��"�"*�+$�75#.�
��/$���!�#/#$�#.-'�+1( �$%,��

,#&��(�+�!�#/��(1",����"#.#,,����&��*�2#$����4��,01��!�1.#,�#*�/�! "&� 
"�"*�+$�751)���
��/$��PTNRD��1�!�#/$���#*�8*�*�/�! "&�/$��+&$7�#,1��+�"*�,/��*�����

���� 
 
�!��!"%,�0(�+0,�#�0(*�5"+6�PTNRD 
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��
 

 

 ��(.�6,����*��,�1��$##�822#&*1+,-.�"!�"���.����%�-�"�PVYNTN
��+$�#*"��

!�1,�*1#�+�"1"*#.�'�"#�*121&�011�,1(&������5#���/�! "&��+��*,�9#,11�PVY�/$��

!�"�/�&�&��*�2#$����"��#,,��8*��&�"�#*"��&�*#���1)��",�+,����"#.#,,����.�*#�1�$�����*��

.#���/�$6,���-*%� +�(�,��"�.#��.1�!��"�&��5#,17�1,2101��+�,1��1(�/� �1'�1"*��,1&�+�

	,�!�1.#���"#.#,,-.�.�*#�1�$�.��+�"!��1(+�/1.-.�2#�.#�"&1.1�'�(�)"*+�.1������&�

�-$�� &�(�,��+-9#��/#)"*+ 751#�/�! "&1�.�(�1�,-'���$#(,#)��" /��!��+"#. ��

/�"*�*��,-�/$��822#&*1+,�)����%�-�"�NTN��!�8*�. �+�,�"*��5##�+�#.��,#*�

,#��'�/1.�"*1�+�!�1,�*11�"!#01�$%,-'�.#��!�����%�#�"�8*1.�+1� "�.�,��!�"�/&�'�

&��*�2#$����"��#,,��"� �#*�.�*������*��"1.!*�.-�1,2#&01�,,����!���6#,1����"*#,1)�

PVYNTN
�,#��*$1��7*"���*�"1.!*�.�+��+-(-+�#.-'�/� �1.1�$1,1�.1�+1� "��PVY. 

 
������ 

 

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

+1� "�.�*���&����8*$��	TRV��.�6#*�*�&6#�+-(-+�*%�"1.!*�.-���,�$��1�,-#�"1.!*�.�.�

��$#(,1�PTNRD�����&�1�+�"$ ��#�/� �1'�+1� "�+��!#�#,�"1.-'�*$�.1���*�+"#'�&$ �,#)��
                                                 
1  	1.. ,�(�'+�*������*,���*��,"&�1!01��-�!�$1.#��(,���0#!,����#�&01�� 
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