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������ ������������� ������ ��� ��	� ������������� �����
��� ��� ����������� �����
�������� G! �I�>������������ ��� �������� ��� ������ ����������� ��� ������� ��� �������� ��
�������������������������� ��������������������� ������2�	� ���������! ����������>���
��������� ���� ���� ����	��	� ���2� ����	��	B� ���� ����	��	� ����� !�������� � �������������� 
�������	��� �����������������2� 	��� ��� ������� ���� ���� ����� �������� ��������� ��� �
����
��������>������������������������������������>������������	��A���������������
�������2�0��������������������>�����������������������������������������$&�����'7�
���	B���������������������������������������������������������������������������	
�����?��>�� �������2� ������� �������� �����>���� ����������� �������� �����������������
��������������������������������������������������������������������������������������
����������������������������������2

������� ��� �A������� ����������� ��� ��� �������� ��� ���������	�	� ���������� ���� ��
������B� ��>� �������� �������� >���� ����������2� ���� ���� ��������� ���������� >���
��������	��	����2�����	��	������������	������������������������������2�	�����������������
>���������������������!	��	��������������?�������������������������>������������������
�������� ������������������ ���!�������� ������� �������	��	��� �������	������ ����������
����������2� ���� �������� ��� ������� ��������� ����� ��������� ��� �������� �������� ��
���������	�	� ������� �A���� ��������� ����������#��������� ���� ������� ���������������� ���
���$������� ������������B����������!	�����������!	��	������� ������������2��������������������
��������������������������>���������������������
������������������	�������������������
--�>����� �������B� ��� ��� ��*�����������������B�>���� ���������� �A����������>��� ��������
�
����� �������M� ���� ���������� ��� ����� >���� !������� $9� ���� 6&� ����� �������� ���
!������':���������������������������2�����������������������������������������������
�����?��>�2
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��� �������������������������	�	�����������7&������������������ ������+A@�����������
����A2� ���� ������������ ��������� ���� ��� ������������� ������������	�	� ���������� >��
�
����� �������� ������� ������� ���������� ������������ �� �������� �������� >��� ������
��������������������������������������������������������B���������������������������2

���� ��������� ����� ���� ��� ������������� ��� ���������	�	� >���� ������� ��������� ���
������������ �� ��� ����� �� ��� ���+A@� ������������� ����A� ���� ������� ��� �� ����
�������������������������������2
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��B� ���� ��� ������ ���������������
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������������������������������������	�	���������������������������������2�������������
������ ���� ��� �������������������������	�	�>���� ������ ������� �� ��� �
��������� �������B
��������������B���������������������������2

&��'��%� ���������	�	B� %�������� � #����	��� � ���������	���� � ������ � ���������
�A�����B� ����������B� ���������� �A�����B� $&�� ���	B� ��
�������B
���������B� ������������� ������������B� �������� �������� ������������B
���>���B�! �B��
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����� ���"���>�������� ��������� ��� �������� ����� ������������ ��� 	���������B� ����������H

������������������	���������5�����������������8�����-�������B��������>���������

��������������������!�������-���������H�4 ���B��������5��������������������2

����������������������������������������������������������������������?��>�������

!���������8�����	����B�,����*4 ��/��������B�+��������B�/3
���������8����B�0���������������.��������B��)	��B�	�������B�/3
������?��8�����B��������	���������B�!���B�4 	B�	�������
���8����������B��-4 	B�4 ��������B���>�E������
!���������!����������B�/������������0�������B�	���	����B�/�	
!���������0�������������B�/�������������������������B������
���.���5����CB�-������������B����������
����������
���.�����AB�-��+0+�B�.�����������B�������
���	�����0������B�-�����E�����������������������C��B�!����B�-���
���;���*.������������B�-��+0+�B�!���C���B�������
0������!�CC��B�������������!�������-������B���������������0����B�8�������B���B�	�������
!���������0�����!�"���B�/��������������������B������
���+���������������B�����	����/��������B������	���B�-�����
�����������>���B�,�??�����/��������B�,�??����B�;����
���	�����������B�������������!�������-������B���>�������B�=���������B�	�������
���-����1����B���������-���������	��������-�������������������������������B��������B�;����

�������� ��?��>�������� �������� ��� ��� ��������� ���������� �������� ������� ��� !��������

���������/�����������N���C������� ������O��+���P������� ������������G + �IB���������B

�����2

!��������� ���?�� ���� �A������ �� ��� ;���� 8�>���� ���� ��� ���?�� 8������ ���� ����� �������

�����������B� ������������������������ ���������� ������ �������������� ���� ���"��M

������8��� ����������>�������������8���������������������������������������	�����B���

���>����������������������������������������������������������2

������������������������������ ����������������������������8������� ���/�����������

���������B�/�����3������������������������0�������,������2��������>���������������

���� ������� ���� ��������B� ������������ ��� ���������� �A������� ��������� ���� ��� ����

������� ��� ������������� ������������2� ,��� ������B� ���������� ���� �������� ��� ���������

��?��>������2� -�� �������� �������B� 0������� ���� ����� ��������� ��� ���� ������� ���

�������?� �A������� �����>� ��� ������ ���� ����������� ��� ��� ����������� ����A� ���

������������� ������� ��� ���������������� ���� ������������ ������2� 4 ����� ����>������

�����������B� �� >����� ��� ����� ����� ��������� �� �������� ��� �A��� ��� ��� ���"��

�������2

����������������������������������������� ��������,�����/���������� ������"��� ���������

��������������������������������������������������	����.������*4 �������������������

���!�������-���������H�4 ���B�.��������2
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��� ���������� ���>���� ��� ��� ����� ������� �������2� ���������� ��� �� �������� �������� ��

������� �
��������� ����� ��� �������� �������� ��� ��� ����� ������� �� �������

��������	�������2� ���� �������� ��� ���� ���"��� ��� �� �������� �� ��������� ���� ��������

������������������������������������������������	������������������	�	2

�������������������������������>������������������������2� ��������(:��A�������

����������	�������� �%�������� �#����	��� ����������	���������������������������������

>����� 7'� ������ �������� ��� �
����� �������� ���� �� ������� $$� ���� ?��>�� �����

��������2�	� ����� ����� �������B�����	���	����	�B� ������������������B����� ���	��	����� ���

��������������������������>��B�������������������B��������������������������������������

���C��A���������G8�����	�����B�'##$M�8��*,����	�����B�'##7�B�I2� -��	�������B�������?�

��������������������������� �����������������������
��������������� ������� ���������

�������� ��������� �� ���������B� ������ $2$2� ���� ������ ��� ����������� ��������� ��

�����������������������������������������
������������������������������	��������>��

�� ������� ��� ������ �������� �� �������� �������� ���� ���������� �� ����������� ��

������ ����2� -������� ��������B� �������� ���C������ ���� ����������>��� �������������

���������	�	���������������������������������B�������$2'B�����������������������������

����������������������������������������������	�������2

4 ����� ��������� �������� ���� ���������� >��� ����� �������B� ����������� ���������

���������� ������� ����� ������ ��� ������ ���� ��� ���������� ��� �� ������ ��� �����������

���������������������	�	2�)�������������������������*������������������B�������� ��

�������� �������� ����� ���� ���������������� ������� ���������2� ���������B� ���������

����������������������������������������������������������������2�-����������������

��� ������������� ��� �� ������ ������� ��� ������ ������������	�	� ��� ������������ ��� ��

���������� >���� ���� ����� ������ �� ��� ������������� ��� �� ��������� �������2� 	� �����>

��+����,� ���������	�	��������-����.������.������!����������.��/�!��0-��������/���
1��2���
-�������

���2���� ����

���������	���������	��	����2�����	��	 	������������B�����������
������������������ 	������������B�������>����B���������������
�����������	�� 8���������B��������B����?�������
��������!�	��������������- �������
���������������� !������������
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���������� ��� �� ������� �������� ��� ����� �������B� ���������� ������ ��� ����������� ��

��������� ���� ����������� ��� �����
���� ��������� ������ ��� ��� ���������� �

��������������>������������B����������������������������2�������������B�����������

��� �������� ��� >����������� �� �������� �������� ����� ���� ����� ?��>�� �� �����

��������B�����������������������?����?��>�������������>�����������B�����������

��� ����������� ����������� ���������B�������� ��������2�0���� �������� ���� ��

�A������������������������������B����������������������������������������������������	�	

���������������������������������������������������>��������������������������

��� �����������2� ������� ����� ���� ��������� ���� ��� ����������� ������B� �����������

���������������>��� ������� �������� G,������H�)������B�$:::IB���� �����������������

G����Q�	�����B�$::9M�)A����	�����B�'##'I��������������������������������������B�����

��� >����� ���� �������� ��� ������� G����������� 	�� ���B� '###I2� 	� �������� �� ������

�����������������������������������
��������������������������������2

-������������������� �������������	�	� ���������������� ��� ����� ������A��B������

������������2�0������������������������ ����������������� �A����������������� ��

���������	�	�>���������������������������������������� �������������G���������	�

���B� '##6�I2� !���������� ��������� ���������� �������� ������ ������������� G	�.!I� ��

������������
������������G0.��I�G���������	�����B�'##9I��������������������>����

��
��������������$&�����	�����������	���	������������������������������������2
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��� ���������	�	� ������ ���������*��������� ���� ����������*����� ����������

G4 ��?���	�� ���B� '##9I2� ������ ����������� ����� ��� �������� �� �������� ����� ������� ��
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�����������������	���� �������������	���� ������������������-

���������������!����� ��������	�	�� �������$������

������������>���������������������������B�������������������"��������������������

�A��� ����� ������ ����������� �A����������� �������M� ��� ����� ��������� ���������

�������� ���� ��� �������� >���� �������2� ���� ����� �������B� ���� ������� ������ ��� ��

�������� ��� >���� �������� ���������� ������� >���� ��������� ���� �?��� �� ��

��������������������������M�������������������������@2'2������������������������>���

�������� ��� ��������� ���� ���������� ������������ ���� ����������� �� ��� >���� ���

���������������������
������������2

��+���;,( �����������������!�1��2���.���������������+-�������9����������
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;,�,( �-��-����������9���!���@���.���+���9��2����9��!

����������������������������������������������C�*��������� ���C������?��>���72(K

������������ �� ����� ��� 77� �������2� 	� ������� $9� �������� ��� $2@K� ��� ��� ��������>���

�����������������������������������������������>���������������	�	2��������

���
����������������"������>��������������������������������������������>����5���

�������2� ���� ������ ��C�� ��� ��� �������� ����������>��� ('7� �������� ��� :629K� ��� ��

��������������������������2

;,�,* ������������������

*	�����!!�	�	�������

�-��������-����/��������2��������>�����������������>�������������� �/��������

��� ��� ����� >����� �������� >�� ��� ����� ��������� >���� ����������� �����������

���������2����������������������>������������>���������A������� �������������

�� ������ ��� ���������������>����#2#9� ��#29��.*$� ������A���� ����#2$� ��$2#��.*$

�����������2� ������� ��� ������ ���� ������ ��� ������� @27� ���� @262� ���� �������

��������������� ����� �A���� �������>�� ���������>���� �������� �����������>���

�������������������2���������������������>����������������
����������������������2

���� >�� ������� �����������	��	� ���2�����	��	� ����������������� ��� ����� �A���

>������������� ��������������������������� ����>��>����� �������� ����!���������	�  

9$@&#B� ��� ���� �����B��������� ������������������� ������A����>���� ���������� �

��+���;,* ����/-/����������������.�9������?��������������9�����-���������1�2��������
���+����-+�������-����������������,

-����/��� ��������?����� �������� ������-+�������
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������� +A����� * U � U � � � * *

��������	��	����2�����	��	
�������� -08�'$(7 )������� #27 * U U U U U U U *
�������� -08�'$(6� )������� #2#9 U U U U U U U U U
��������@:9 )������� #2#9 U U U U U U U U U

������� +A����� * U * U U * U * *

��������	��	����2�!����������7@' )������� #2$ * U * U U * U * *

������� +A����� * U U U U * U * *

��������!���������	�  �9$@&#� )������� #29 * * * * * * * * *

������� +A����� * * � U � * * � *

������������67: )������� #2$ * * * U * * * U *
������������ -08�'$&( )������� #2$ * * * U * * * U *

������� +A����� * * * U U U U * *

����	����� + ��9$$#� )������� #2$ * U * U U U U * *
���������������������������������������������
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�� �� ������� �����������2�0��� ������� ����� ����������>���� �� #2$��.*$� ��� ������

������������ -08�'$&(�>����������� �������������������������������#2$9��.*$�����

��������A��������������������M������������������������ ��������	����� + ��9$$#�>��

����� �������� �� ��� ��>��� ������������ ��� �������� ����� ��� ����� �A������ ������

>��� ��� ������� �����������2� 	� ���� ��� &#� ������B� ��� &2:K� ��� ��� �������B� ��
�����

��������������>��� �������������2� ��������>��������������� ���������� ������� ���

���������������@292

��+���;,4 ������� 1��2� �������� �2��� ���� �-����������9� .����!��-�� ��� ����� ���+��� ��-���
-����������������,�����/�������!�������!�!��������������1�2�.������,

������ ������ ������
#��������� !������9' ����	����

��������	��	����������	��	 �������������� ����������

��������	��	������!�������� �������������� ��������	�	��
����!���!���	�� ��������	�� ���������	����
!������'@ �������������� ����������

��+���;,3 ����/-/����������������.�����/�������!����������9�����-���������1�2
�����������+����-+�������-����������������,
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������� +A����� * U � U � � � * *

��������	��	����2�����	��	

�������� -08�'$(7 )������� #2$ * U U U U U U * *
#2$9 * U U U U U U * *

�������� -08�'$(6� )������� #2$ * U U U U U U * *
#2$9 * U U U U U U * *

��������@:9 )������� #2$ * U U U U U U * *
#2$9 * U U U U U U * *

������� +A����� * U * U U * U * *

��������	��	����2�!����������7@' )������� #2$ * U * U U * U * *
#2$9 * U * U U * U * *

������� +A����� * U U U U * U * *
��������!���������	�  �9$@&#� )������� #2$ * U U U U * U * *

#2$9 * U U U U * U * *

������� +A����� * * � U � * * � *
������������67: )������� #2$ * * U U U * * U *

#2$9 * * U U U * * U *
������������ -08�'$&( )������� #2$ * * * * * * * U *

#2$9 * * U U * * * U *

������� +A����� * * * U U U U * *
����	����� + ��9$$#� )������� #2$ * * * * U U U * *

#2$9 U * * U U U U * *
���������������������������������������������
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'K��� ��������������������������������������$29K��� �������������������������2

������� ��� ����� �������� ���>� ������� ��� ��� ������� ���� ��� ������� ��� G������ �� �

������������ ��� $KI� ���� ���0������*,����� ����� ���������� 'K� �� �2� ������ >���

���������������������������������������>��������������������������������������

7K��� �2�	���������������� ���������������������������������������������>���'K

�� �2�	��������77�G72(KI�����������>���������������������������������M���������>��

���������
������������������� ���������������������@2&2

��+���;,5 ������� 1��2� �������� �2��� ��0-���!� �������� ��� ��� �������!� ����� �������������
�.�(K�1B�,

������ ������ ������
#�������� !������9' ����������

��������	��	����������	��	 !������97 ����!�	��������������-
!������'@ �������������� �����!	���

!������7& �������	��

!������6& ����	����

��/+���!��-����/����2��������������������	���������������
������������������ �

��� ����� ��
������ �������������� >���  �������� �����2� ����� ��A��� ��
�������� ��

�������>���������������>�������������������2

�������	�����������	

/��A����������������������������������������������������������������������>���

��������������������	���� �����	���	����	� ����/��������/ ��������������������#���������2����

�������>���� ������� ��� ��������������� ������������� ���� ��������� ���4 ��� ���

 ��>���������������� ����������J���������G4 ���H� ��>���B�$:(6I2����������� �����

�������������������@2@2

��+���;,; ��/���������.����������!�29!����������-����+9�/�����-����!���!��-+��.��/���.��
��������1��2�-��?�����!����-�������/�����-����!�.��/��,

������ ����� �?�����! �-+� ������-����!
#��������� � -08�$76(9 * * U

� -08�$79(6� * * U
��������	���� ��0E�$676@� * * U
����	���	����	�  + ��&$9 * U U

 + ��&'$� * - U
 + ��&'' * U U
 + ��&'7 * U U
 �.�$9� * U U

��������������  -!�$#7$&&� * * -
���/��������/ 	�  �8		*:$ * U U
-���������������������M����������������>��?��������
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���������� ��� ������� ������� ��� ������ ��� �������� ���� ���������� ��� �A���������>��

������?��� �������� ��� ��� ������������� ����� ������� ��� �������� ���� ������ ��

�������������������������������������������������	�	�G3V������	�����B�$:(@I2����������

��������������������������������>�������>������>���������?���>�������������

��������������������������������������2�)����*���>������������������������������

�������>�����������M�����������@2(2�����������������������>���������?��2

��+���;,< 	��������������.���������+�����-���������.����2��-������������.��?����������

�?�������������- ��������
���������!���������-/+�� ��������

+���2��
(�!�����
+���2��

"���2�( )�-����
��-

��������
��-

���������2�!������9@��$& U * * U *
�����������!�������$'@ U * * U *
�������������$&# U * * U *
��������������� -!�$#&'(6 U * * U *
����!�	��������������--�	�  �'9:$6 U * * U *
��������	��	����2�����	��	��@:@ U * * U *
��������	��	����2�����	��	��($@ U * * U *
������������������(9( U * * U *

7��	���-	����	�!�	����������������������89�������!��	���

E������C����������������������������������������� �����������������9F���������

�����������������������������������������������������������������������������	�	

G8���� H� ���>��B� $:&(M� 4 ���	�� ���B� $:(7B� $:(&I2� E���� ��C��� >���� ��������� ���� ���

������� ����� ���� ������������ ����������� ����������� �� !���	�����2� ������� ���� ��

���������������������������@2:M����������������������A���������������������������

���� G4 ���	�����B� $:(7B� $:(&I� ���������� >��� ��� �� ≤$&��� C���� ��� ���������� ���

��������� ���≥$@��B���������� ��� ����������� ��� ���C������� ���������� ��������� �

&�������2

��+���;,= :������@��!�������/����/������.������������������!����+���������������������������
����+���������4J��-�������5//�!���

������ �������!�

����������
��,��������
�����!

��,
���������

�+�����!
�����

��,
���������

�+�����!
�����

��������	�  �$#6$( ������� $ $ @��' # *
�������������� '$K $7 7 $6*$9��� $# $:*'@��
�������	��	 $K $# $ (��� : $(*'(���
������������ :&K $$ $$ @*$7��� # *
������������ $##K $# $# &*$'��� # *
����	������(���� 9K 6 $ $7�� 7 $(*'&���
��������	�	�� :$K ( ( &*$#��� # *
����	�	�� '9K 7 $ $6��� ' $@*$:���
���������� #K ( # * ( ''*7'���
���!	��������������- @9K & 7 $7*$&��� 7 $@*'&���
������������ 9#K @ 6 $$*$6��� 7 $:*'$���
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���������� ��� ���� �������� ���� �������� ��� ���>�� ��� ������� @2$2� ���� ������ ������

����������� ��� ���� �������� ����� ������� ���� �������� �� ���� �������� ��������� �

������������������������������������������������������������������������2�������

���>���������������M�����������������������>�����A����������������������������

��:(29K�����:(26K������������2���������>����������������>�������>�����������

�A������ �� ��� �������� ���� ����� ��� ��?��>�� �������2� +A������ �������� ������

>����������������5�����������������������������������A�������������������������

�����������������������������M�����������������������������������������������	�	
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!������(#����$������ $##K !������7$�����!�	����������- 7:K
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!������(9����!	��	������ $##K !������'(������������ $#K

!������7'��������	������-- :&K !������'&�������������!����� #K

!������:����������������� :'K !������&'�������������� #K

!������$$����!�����	��������� :'K
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!��������������������� ��� ����������������������B� ��� ����������������>��?���
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������� ���� ��� >�� ����������� ����� ������� ���� ������������� ���������2� ����� ������
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>���������������������������������������������������������������������������	��	2

��������������������������������3�������;�����G'##$I�����������������������������

��
���������������>�������������������������������2������>����������������������

����������������>�����������������������$&�����	������2�-��������������>�����

��������� �� ������������ ��� ������� ������� ��� ��� +*������2� !������ ������*$� ���>��

���������� �� ��� ���������� � ��� !�����	���������B� ���������	����� ��2B� ��� ���������

!������������� ���� �� ������� ��2� !������ ������*'� ���������� ��������� >��� ��

�������������� ����B� ��� ������ ��� ��� ��������� ����� ��� �������B� 8�������� 3'7� ��

�������	��	� ������ ����� ������� ���������2� !������ ������*7�B� ���������� ������ ��� ��

������������������������������� ���������� ����!���	�������� �����	�	����������������������
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���	�������� �%�������� �#����	��� ����������	����� ����������� ���������� ��� ���� ��� (:

�������� ���������� �������� G+�Ce��� $::@B� +�Ce��B� '##&I2� �������� ���� �������� ��� ��

������ ��� $&�� ���	� ��
������B� ��	���	� ������������� ���� ���� ����B� ����� ��

����������� ������ �!�	�������������A�>�����$&�� ���	���
������ ������ �����������
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'##6I2�4 ��� ����������� ���������������������� ������������������������ �������������
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����� �����������

���������������������������������������������������������������������������������

������������ G������� H� ���?����B� $:(9M� 5������	�� ���B� $::7M� 8��������	�� ���B� $:::M

0����*3�������H�5�>B�$::6M�)�������	�����B� $::6M�8������	�����B� '##$M� �����	�����B

'##'M� 	������B� '##7M�8��������	�� ���B� '##&I2� 	�� �� ��������� ��������� ��������� �

����������B� ���������� �A������ ��� �� ������ ������ ��� ��������� ������������� ��� ��

���������	�	� ��� �������� ��� �����*�������� ���� ���� ���������� ���� ���� ��

�����������������������������������G!�����H�	����B�$::7I2
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����������2����� ��������������� �������>��� ���������������� ��������������������

���������� �������2� 	� ��� ���� ��� ����������� ��� �������B� 97� �������� >���� ��������

�����������>��������������������������97#�*�$B#&#�������������������������2����

>��?���� ���������������������������(@$�������B�>����� ��� ��
��������������������

�����������>����������������������������������������������������2

	� ?��>�� ����������� ��� ��� �������� ��� ��� �������� ��� 79� �������� G������ (2$I� ���� ��

>����� >���� ��������� ���������� ����� ��� �������� >��� ���������2� ����� �������� >���

��������� ����������� ����� ��� ������� �������	����B� >����� >��� ����������� ������ ������

�������� ����� ��� � �8B��!-4 � ��� ������� ������ ���	������ ������� G���������	�� ���B

'##7�I� ���� ������� ��� �������� �������� >����� >���� ����� ���������� ��� $&�� ���	
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�������� ���� ��	���	� ������������� ��� ��� ��������� G.�� ���AB� '##6I2� ������ ��

�������� ������ ��� ������ (2$>���� ��� ��������� ��� ��� �������B� ��� ���������

��+���<,� ��������.����������	�	���������-!�!�����2���-/���������?���/�������9���

������ ������ ������

���	���������������� ��������	���	�	� �������!������

���	�������������	����� ��������������	���� �������!��	����
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#����	����!������� ����������������� ����������	�

#����	������������� �������	-���	 ���������!	���	�

���������	������!�����	 ������������� �������"���

���������	������������!����� ���������������
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��������� ��� ��� ������� �A������� ��������2� )���� ��� ���������� ��>� �������� ���� ��
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<,�,* �2����9����

*	����	�	����������������
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����A������������������� ����������������������� ������������������������������2

���� ��� ����� �������������$#@� ����>��������B�>����� ���>����� ����������������� �

�������� ��� 9#� ���� ���� ��� ������� ��� $##*'##� ���� ����������� �������� ���� �

���������� �A������� ����� G)J8����� H�  ��>���B� $:(@I2� ���� 9#� ���� ��� ����� ��������

�������������
�����������������$##*'##�����������������������G�����B�$:&'I2�/����

����� ���� >���� ��������� ��� ��������� ������ ��� ����� ������� 7##� ���� ��� ����

����������������������������������������������2�������������������������������

��� �������� ��� ������� >��� ������ ��� �������� ���������� �A������� ������� ��� ��

���������	�	�G4 ���	�����B�$:(7M���>����H������B�$:(9M�8�����	�����B�$:(&�M�4 ���	�

���B�$:(&M�3V������	�����B�$:(@M�5������	�����B�$::7M������	�����B�$:::I2���������� ���

�����������������������������������������������������G�����B�$:@(�I�������������

���?��������������������������������������������������A��������������������

�������2�-�����������������������������������������������������������������������

>����� ����� ����������������� ��� �� ��������� �������������� ���>�� �������������

��������G5������	�����B�$::7M�0����*3�������H�5�>B�$::6IB���������������>������������

��� ��?�������� ��� ����������� �A�B� ���� ����� ��� ���� ��� ���� ��� ��?��>�� ��� ������

������������>��2
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���� ���������� ��������� �� �� ������ >��� �

���������������������������������������������2����� ������������$#@� ����������

���������>���������������������������������������� ���������������$##K���9#K

������ ��� ������� ��� �������� ���� ����>� 9#K� >��� ����� ���� ��� �A������ ����
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������ ������� ������ ��� ���� >��� ����� �����

�������������������A�����������������������>�����������������2

6��-���<,� %�����+-����� �.� ����������� ��������� ������ ��� �2����9����� ������� .��� �2�
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������� ������ ������ ��� ������?��� �����������2�0������������� ���� ����� ����� ���

��������������������	�	� ���� ��������A��������G3V������	�����B�$:(@M�	�����	�����B

$::@I� >��� �������� ��������������� ������ �������� ��� �����*������ ���� G4 ��� 	�� ���B

$:(7B� 4 ��� 	�� ���B� $:(&I� ��� ������� ����� ���� �A������� ������� ��� ���������	�	

G0����*3�������H�5�>B�$::6M�)�������	�����B�$::6M� �����	�����B�'##'M�	������B�'##7I2

0�����������������������������	�	��������������8�����Z�5���������G,��>���B� 	B

/�	I� ��������������B������������� �������������������������������2� ����������������

���� �����B� ��>����B� ���� ������� ������ ��� ����������� �������� G	����� 	�� ���B� $::@M

�������������	�� ���B� '##7I��������� ��� ��A��� ��������� ���� ��� ��� ������� ���������

������� ���������� ��>��� ���� �������� ��� ��� ���������	�	2� 4 ����� ������������ ���� ��
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�����������������������B�����������
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��������� ������������2��������� ����������������B� ������������ ����� �������������

�����������������2

 �������������� ���� >���� ������?��� �� '9T � ���� ����������� ���� �� $9T � ���

�������� �������������� ���� ��������� ���� 6(� ��� ���� ������ ����B� �����������2� �����

�����������>������������������������������������������������������������������

�����������������������B������������������������������2���������������������������

����������������A���������������������������������������2�	����������������������

��>���� �	����	�� ��������� ���� ���	��� ��������2� ��������� ���������� ���� ����

�����������������������������B��������������	����2��������������������������

�������B� ��� ��������� ��������B� ���� ��� ��� �����������B� ��� ��� ��������

����������������������������� �� ������ ��� ����� ��������2� �������� �� ����������

��>���� ��������� ���� ����� ���������� ���� ����� �� ����������� ���������������� ��
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�������� ���� ����� �A������� ��� ������ G$:&(I� >��� ���������� ��� �A��������� ��

�������������������>�����������������������������2��������>����������������

��������������������������������������������� ��������������������������������

��� �������2� 0�������� ����������� ��� �
�������� ��� ������� �� ���	��� ��������2

������ ����������� �� ������ �����������0�� ��� �������� ��� ������ ��� ������� >���

������������������������ �A�2��������������������� ������������������>�������������

���������������A������������������������������������������������A�������A�������

����������������������������A���������������������>������������G�����B�$:&(M

������� H� �������B� $::(I2� ������ ��� ��� ������������ ��� �� �������� ��>���

�A��������� ��� �� ����� ���������� ���� ���� ���������� �A��������� ��� ��� ����

������������������������������������������2�-�����������������������	�	�������������

������������������������������������������������������������������������������

�����
������ �������� �������������>��� ������ �� ������ ��� ��� �����������2�/����



�����������	
�����	������������������������������������������������������������

��� �!��"���#$%&'( $7:

6(����������������������������������������������A���������������������������������

������������������������������� ��������� ���� ������������B������������� ��������������

�����2

	� ������ ��� ���������� ����� ���� ����������� ����� ����� ����� ���� ���������
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                                                                 Score    E
Sequences producing significant alignments:                      (bits) Value

gi|7262513|dbj|AB039966.1|  Marine gliding bacterium UWA-1 g...  2637   0.0
gi|9971313|dbj|AB032504.1|  Tenacibaculum mesophilum gene fo...  2512   0.0
gi|9971312|dbj|AB032503.1|  Tenacibaculum mesophilum gene fo...  2512   0.0
gi|9971310|dbj|AB032501.1|  Tenacibaculum mesophilum gene fo...  2504   0.0
gi|50313356|gb|AY661694.1|  Tenacibaculum marilutum strain T...  2502   0.0
gi|50313355|gb|AY661693.1|  Tenacibaculum marilutum strain T...  2494   0.0
gi|50313354|gb|AY661692.1|  Tenacibaculum marilutum strain T...  2494   0.0
gi|50313353|gb|AY661691.1|  Tenacibaculum marilutum strain T...  2494   0.0
gi|21832087|dbj|AB078044.1|  Flexibacter aurantiacus ssp. ...  2440   0.0
gi|18766572|gb|AF469612.1|  Tenacibaculum cellulophagum stra...  2357   0.0
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                                                                 Score    E
Sequences producing significant alignments:                      (bits) Value

gi|34100973|gb|AY292936.1|  Vibrio lentus strain Sat201 16S ...  2942   0.0
gi|34100972|gb|AY292935.1|  Vibrio lentus strain Sat101 16S ...  2942   0.0
gi|21693016|emb|AJ316193.1|VSP316193  Vibrio sp. LMG 20539 1...  2914   0.0
gi|27752559|gb|AY174869.1|  Vibrio sp. QY101 16S ribosomal R...  2809   0.0
gi|27819281|gb|AY129277.1|  Vibrio splendidus strain LP1 16S...  2801   0.0
gi|22799136|emb|AJ316203.1|VSP316203  Vibrio sp. R-1556 16S ...  2791   0.0
gi|7007471|dbj|AB038025.1|  Vibrio sp. TK327 gene for 16S rR...  2791   0.0
gi|30027208|gb|AY262019.1|  Vibrio sp. YWA 16S ribosomal RNA...  2787   0.0
gi|21685378|emb|AJ491290.1|VPO491290  Vibrio pomeroyi partia...  2787   0.0
gi|22799127|emb|AJ316192.1|VSP316192  Vibrio sp. LMG 20012 1...  2775   0.0
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                                                                 Score    E
Sequences producing significant alignments:                      (bits) Value

gi|4691430|dbj|AB026194.1|  Alpha proteobacterium MBIC1876 g...  2454   0.0
gi|50261374|gb|AY654762.1|  Mucus bacterium 107 16S ribosoma...  2452   0.0
gi|50261366|gb|AY654754.1|  Mucus bacterium 116 16S ribosoma...  2424   0.0
gi|50261386|gb|AY654774.1|  Mucus bacterium 31 16S ribosomal...  2420   0.0
gi|50261358|gb|AY654746.1|  Mucus bacterium 103 16S ribosoma...  2381   0.0
gi|11137582|emb|AJ391197.1|RSP391197  Ruegeria sp. AS-36, pa...  2381   0.0
gi|1737206|gb|U77644.1|SLU77644  Silicibacter lacuscaerulens...  2365   0.0
gi|19924256|gb|AF098491.2|  Silicibacter pomeroyi strain DSS...  2355   0.0
gi|50261409|gb|AY654797.1|  Mucus bacterium 64 16S ribosomal...  2345   0.0
gi|3492834|dbj|D88527.1|  Agrobacterium meteori gene for 16S...  2345   0.0
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gi|7007472|dbj|AB038026.1|  Vibrio sp. OC25 gene for 16S rRN...  2621   0.0
gi|22799128|emb|AJ316194.1|VSP316194  Vibrio sp. LMG 19999 1...  2607   0.0
gi|2253387|gb|AF007115.1|  Vibrio shiloi 16S ribosomal RNA g...  2583   0.0
gi|7007470|dbj|AB038024.1|  Vibrio sp. EN280 gene for 16S rR...  2565   0.0
gi|1633036|emb|Y08430.1|VT16SRR  V.tapetis 16S rRNA gene         2549   0.0
gi|27819281|gb|AY129277.1|  Vibrio splendidus strain LP1 16S...  2547   0.0
gi|7007471|dbj|AB038025.1|  Vibrio sp. TK327 gene for 16S rR...  2541   0.0
gi|50261391|gb|AY654779.1|  Mucus bacterium 49 16S ribosomal...  2539   0.0
gi|14669624|gb|AF388394.1|  Vibrio sp. 3d clone 3d8 16S ribo...  2535   0.0
gi|22218067|emb|AJ244774.1|VSP244774  Vibrio sp. V4.BP.07 16...  2535   0.0
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gi|30315101|gb|AF500207.1|  Vibrio sp. CJ11052 16S ribosomal...  2696   0.0
gi|47118310|dbj|BA000031.2|  Vibrio parahaemolyticus DNA, ch...  2694   0.0
gi|33392080|gb|AY345403.1|  Bacterium K2-74 16S ribosomal RN...  2692   0.0
gi|8571418|gb|AF246980.1|AF246980  Vibrio sp. 98CJ11027 16S ...  2692   0.0
gi|47118311|dbj|BA000032.2|  Vibrio parahaemolyticus DNA, ch...  2686   0.0
gi|14669617|gb|AF388387.1|  Vibrio parahaemolyticus clone Vp...  2668   0.0
gi|14669619|gb|AF388389.1|  Vibrio parahaemolyticus clone Vp...  2660   0.0
gi|38091113|emb|AJ514915.1|VSP514915  Vibrio fortis partial ...  2648   0.0
gi|18034133|gb|AF410779.1|AF410779  Vibrio sp. NLEP97-1599 1...  2648   0.0
gi|38091114|emb|AJ514917.1|VSP514917  Vibrio fortis partial ...  2637   0.0
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gi|21262136|emb|AJ316181.1|VSP316181  Vibrio sp. R-15052 16S...  2841   0.0
gi|45773744|emb|AJ440009.1|VSP440009  Vibrio gallicus partia...  2841   0.0
gi|34493876|emb|AJ345063.1|VSP345063  Vibrio probioticus par...  2807   0.0
gi|38091112|emb|AJ514914.1|VSP514914  Vibrio fortis partial ...  2797   0.0
gi|21262135|emb|AJ316172.1|VSP316172  Vibrio sp. LMG 20546 1...  2750   0.0
gi|14669616|gb|AF388386.1|  Vibrio parahaemolyticus clone Vp...  2728   0.0
gi|14669618|gb|AF388388.1|  Vibrio parahaemolyticus clone F4...  2720   0.0
gi|30315101|gb|AF500207.1|  Vibrio sp. CJ11052 16S ribosomal...  2710   0.0
gi|22799106|emb|AJ316168.1|VSP316168  Vibrio sp. R-14968 16S...  2700   0.0
gi|22799107|emb|AJ316169.1|VSP316169  Vibrio sp. LMG 19270 1...  2688   0.0
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gi|27752559|gb|AY174869.1|  Vibrio sp. QY101 16S ribosomal R...  2993   0.0
gi|30027208|gb|AY262019.1|  Vibrio sp. YWA 16S ribosomal RNA...  2956   0.0
gi|22799136|emb|AJ316203.1|VSP316203  Vibrio sp. R-1556 16S ...  2940   0.0
gi|30387171|gb|AF539781.1|  Pseudoalteromonas sp. RE1-12a 16...  2926   0.0
gi|30027209|gb|AY262020.1|  Vibrio sp. WYB 16S ribosomal RNA...  2924   0.0
gi|22799127|emb|AJ316192.1|VSP316192  Vibrio sp. LMG 20012 1...  2924   0.0
gi|38091110|emb|AJ514912.1|VTA514912  Vibrio tasmaniensis pa...  2920   0.0
gi|30387172|gb|AF539782.1|  Vibrio sp. RE1-3 16S ribosomal R...  2914   0.0
gi|30387169|gb|AF539779.1|  Pseudoalteromonas sp. R12 16S ri...  2914   0.0
gi|7007471|dbj|AB038025.1|  Vibrio sp. TK327 gene for 16S rR...  2872   0.0
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gi|21685378|emb|AJ491290.1|VPO491290  Vibrio pomeroyi partia...  2932   0.0
gi|27752559|gb|AY174869.1|  Vibrio sp. QY101 16S ribosomal R...  2890   0.0
gi|11321102|gb|AF293974.1|AF293974  Unidentified bacterium 4...  2878   0.0
gi|30027209|gb|AY262020.1|  Vibrio sp. WYB 16S ribosomal RNA...  2868   0.0
gi|30027208|gb|AY262019.1|  Vibrio sp. YWA 16S ribosomal RNA...  2868   0.0
gi|22799136|emb|AJ316203.1|VSP316203  Vibrio sp. R-1556 16S ...  2868   0.0
gi|22799127|emb|AJ316192.1|VSP316192  Vibrio sp. LMG 20012 1...  2861   0.0
gi|38091110|emb|AJ514912.1|VTA514912  Vibrio tasmaniensis pa...  2857   0.0
gi|12964681|dbj|AB055792.1|  Vibrio sp. Cdeep-1 gene for 16S...  2847   0.0
gi|30387171|gb|AF539781.1|  Pseudoalteromonas sp. RE1-12a 16...  2839   0.0



�����������	
�����	������������������������������������������������������������

��� �!��"���#$%&'( '@&

!������'9�G��������&:I�*�$9''�����������

                                                                 Score    E
Sequences producing significant alignments:                      (bits) Value

gi|27752559|gb|AY174869.1|  Vibrio sp. QY101 16S ribosomal R...  2950   0.0
gi|38091110|emb|AJ514912.1|VTA514912  Vibrio tasmaniensis pa...  2916   0.0
gi|22799127|emb|AJ316192.1|VSP316192  Vibrio sp. LMG 20012 1...  2912   0.0
gi|30027209|gb|AY262020.1|  Vibrio sp. WYB 16S ribosomal RNA...  2896   0.0
gi|30027208|gb|AY262019.1|  Vibrio sp. YWA 16S ribosomal RNA...  2896   0.0
gi|22799136|emb|AJ316203.1|VSP316203  Vibrio sp. R-1556 16S ...  2896   0.0
gi|18034663|gb|AF456338.1|AF456338  Vibrio sp. LT21 16S ribo...  2872   0.0
gi|30387171|gb|AF539781.1|  Pseudoalteromonas sp. RE1-12a 16...  2866   0.0
gi|7007471|dbj|AB038025.1|  Vibrio sp. TK327 gene for 16S rR...  2861   0.0
gi|30387172|gb|AF539782.1|  Vibrio sp. RE1-3 16S ribosomal R...  2855   0.0
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gi|22799133|emb|AJ316200.1|VSP316200  Vibrio sp. R-3884 16S ...  2912   0.0
gi|14669621|gb|AF388391.1|  Vibrio sp. 3d clone 3d2 16S ribo...  2892   0.0
gi|27752559|gb|AY174869.1|  Vibrio sp. QY101 16S ribosomal R...  2890   0.0
gi|2832420|emb|AJ002566.1|MBAJ2566  Marine bacterium (isolat...  2890   0.0
gi|7007472|dbj|AB038026.1|  Vibrio sp. OC25 gene for 16S rRN...  2872   0.0
gi|38091110|emb|AJ514912.1|VTA514912  Vibrio tasmaniensis pa...  2864   0.0
gi|9968801|emb|AJ278881.1|VLE278881  Vibrio lentus 16S rRNA ...  2864   0.0
gi|22799127|emb|AJ316192.1|VSP316192  Vibrio sp. LMG 20012 1...  2861   0.0
gi|30027209|gb|AY262020.1|  Vibrio sp. WYB 16S ribosomal RNA...  2853   0.0
gi|22799136|emb|AJ316203.1|VSP316203  Vibrio sp. R-1556 16S ...  2845   0.0
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gi|53830772|gb|AY750578.1|  Vibrio harveyi strain S35 16S ri...  2944   0.0
gi|53830771|gb|AY750577.1|  Vibrio harveyi strain S20 16S ri...  2942   0.0
gi|13183633|gb|AF319768.1|AF319768  Vibrio sp. BB4 16S ribos...  2898   0.0
gi|400496|emb|X74693.1|VCH16SRRA  V.carchiariae (ATCC 35084T...  2870   0.0
gi|22859705|emb|AJ312382.1|VTR312382  Vibrio trachuri 16S rR...  2857   0.0
gi|53830769|gb|AY750575.1|  Vibrio harveyi strain NCIMB1280T...  2835   0.0
gi|53830770|gb|AY750576.1|  Vibrio harveyi strain LMG4404T 1...  2825   0.0
gi|15777743|gb|AY046956.1|  Vibrio harveyi strain M4 16S rib...  2789   0.0
gi|400530|emb|X74723.1|VPR16SRRA  V.proteolyticus (ATCC 1533...  2755   0.0
gi|21262135|emb|AJ316172.1|VSP316172  Vibrio sp. LMG 20546 1...  2740   0.0
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gi|38091109|emb|AJ514911.1|VHO514911  Vibrio hollisae partia...  2333   0.0
gi|38091107|emb|AJ514909.1|VHO514909  Vibrio hollisae partia...  2305   0.0
gi|400510|emb|X74707.1|VH16SRRNA  V.hollisae(ATCC 33564T) ge...  2194   0.0
gi|7007478|dbj|AB038032.1|  Photobacterium sp. HAR72 gene fo...  2190   0.0
gi|46911992|emb|CR378664.1|  Photobacterium profundum SS9; s...  2183   0.0
gi|7007477|dbj|AB038031.1|  Photobacterium sp. HAR23 gene fo...  2181   0.0
gi|47169774|dbj|AB179540.1|  Photobacterium phosphoreum gene...  2175   0.0
gi|34100988|gb|AY292951.1|  Photobacterium leiognathi strain...  2175   0.0
gi|54873690|gb|AY785249.1|  Uncultured Vibrio sp. clone 2 16...  2171   0.0
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gi|20387077|emb|AJ316167.1|VSP316167  Vibrio sp. LMG 10953 1...  2829   0.0
gi|22799108|emb|AJ316170.1|VSP316170  Vibrio sp. LMG 20548 1...  2793   0.0
gi|20387081|emb|AJ440005.1|VSP440005  Vibrio corallilyticus ...  2777   0.0
gi|20387080|emb|AJ440004.1|VSP440004  Vibrio corallilyticus ...  2765   0.0
gi|21262134|emb|AJ316171.1|VSP316171  Vibrio sp. LMG 20536 1...  2748   0.0
gi|21667909|gb|AF513461.1|  Vibrio sp. PH1 16S ribosomal RNA...  2720   0.0
gi|21307628|gb|AY034144.1|  Vibrio sp. C33 16S ribosomal RNA...  2674   0.0
gi|14669619|gb|AF388389.1|  Vibrio parahaemolyticus clone Vp...  2629   0.0
gi|2253387|gb|AF007115.1|  Vibrio shiloi 16S ribosomal RNA g...  2577   0.0
gi|7007476|dbj|AB038030.1|  Vibrio splendidus biovar II gene...  2553   0.0
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gi|22799107|emb|AJ316169.1|VSP316169  Vibrio sp. LMG 19270 1...  2791   0.0
gi|20387080|emb|AJ440004.1|VSP440004  Vibrio corallilyticus ...  2771   0.0
gi|38091112|emb|AJ514914.1|VSP514914  Vibrio fortis partial ...  2769   0.0
gi|22799106|emb|AJ316168.1|VSP316168  Vibrio sp. R-14968 16S...  2769   0.0
gi|22799108|emb|AJ316170.1|VSP316170  Vibrio sp. LMG 20548 1...  2759   0.0
gi|38091113|emb|AJ514915.1|VSP514915  Vibrio fortis partial ...  2757   0.0
gi|30315101|gb|AF500207.1|  Vibrio sp. CJ11052 16S ribosomal...  2750   0.0
gi|38091111|emb|AJ514913.1|VSP514913  Vibrio fortis partial ...  2750   0.0
gi|47118310|dbj|BA000031.2|  Vibrio parahaemolyticus DNA, ch...  2748   0.0
gi|38091114|emb|AJ514917.1|VSP514917  Vibrio fortis partial ...  2746   0.0
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gi|37359192|gb|AY147861.1|  Photobacterium damselae ssp. d...  2983   0.0
gi|7077163|dbj|AB032015.1|  Photobacterium damselae ssp. d...  2983   0.0
gi|7077161|dbj|AB032014.1|  Photobacterium histaminum gene f...  2983   0.0
gi|37359191|gb|AY147860.1|  Photobacterium damselae ssp. p...  2976   0.0
gi|37359190|gb|AY147859.1|  Photobacterium damselae ssp. p...  2976   0.0
gi|37359189|gb|AY147858.1|  Photobacterium damselae ssp. p...  2976   0.0
gi|37359188|gb|AY147857.1|  Photobacterium damselae ssp. p...  2976   0.0
gi|37359187|gb|AY147856.1|  Photobacterium damselae ssp. p...  2976   0.0
gi|5524748|emb|Y18496.1|PDA18496  Photobacterium damselae 16...  2938   0.0
gi|51971255|dbj|AB166849.1|  Photobacterium damselae gene fo...  2926   0.0
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gi|14669624|gb|AF388394.1|  Vibrio sp. 3d clone 3d8 16S ribo...  2904   0.0
gi|14669622|gb|AF388392.1|  Vibrio sp. 3d clone 3d4 16S ribo...  2904   0.0
gi|27819281|gb|AY129277.1|  Vibrio splendidus strain LP1 16S...  2902   0.0
gi|7331263|gb|AF242271.1|AF242271  Vibrio sp. Da2 16S riboso...  2894   0.0
gi|7007471|dbj|AB038025.1|  Vibrio sp. TK327 gene for 16S rR...  2876   0.0
gi|7007470|dbj|AB038024.1|  Vibrio sp. EN280 gene for 16S rR...  2876   0.0
gi|22218067|emb|AJ244774.1|VSP244774  Vibrio sp. V4.BP.07 16...  2866   0.0
gi|9622367|gb|AF172840.1|AF172840  Vibrio aestuarianus 16S r...  2864   0.0
gi|11321102|gb|AF293974.1|AF293974  Unidentified bacterium 4...  2863   0.0
gi|22799127|emb|AJ316192.1|VSP316192  Vibrio sp. LMG 20012 1...  2861   0.0
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gi|27752559|gb|AY174869.1|  Vibrio sp. QY101 16S ribosomal R...  2938   0.0
gi|22799127|emb|AJ316192.1|VSP316192  Vibrio sp. LMG 20012 1...  2900   0.0
gi|38091110|emb|AJ514912.1|VTA514912  Vibrio tasmaniensis pa...  2896   0.0
gi|30027209|gb|AY262020.1|  Vibrio sp. WYB 16S ribosomal RNA...  2884   0.0
gi|30027208|gb|AY262019.1|  Vibrio sp. YWA 16S ribosomal RNA...  2884   0.0
gi|7007471|dbj|AB038025.1|  Vibrio sp. TK327 gene for 16S rR...  2880   0.0
gi|22799136|emb|AJ316203.1|VSP316203  Vibrio sp. R-1556 16S ...  2876   0.0
gi|7331266|gb|AF242274.1|AF242274  Vibrio sp. Sk1 16S riboso...  2872   0.0
gi|7331265|gb|AF242273.1|AF242273  Vibrio sp. Sr3 16S riboso...  2872   0.0
gi|30387171|gb|AF539781.1|  Pseudoalteromonas sp. RE1-12a 16...  2855   0.0
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gi|32141043|gb|AY305857.1|  Pseudoalteromonas sp. SM9913 16S...  2948   0.0
gi|7007482|dbj|AB038036.1|  Pseudoalteromonas sp. SUR560 gen...  2934   0.0
gi|54303735|gb|AY745828.1|  Pseudoalteromonas sp. NPO-JL-58 ...  2922   0.0
gi|5052003|gb|AF155038.1|AF155038  Pseudoalteromonas sp. ER7...  2922   0.0
gi|54303732|gb|AY745825.1|  Pseudoalteromonas sp. JL-54 16S ...  2914   0.0
gi|11036396|dbj|AB000389.1|  Pseudoalteromonas elyakovii gen...  2912   0.0
gi|45826479|gb|AY573035.1|  Pseudoalteromonas sp. ARCTIC-P16...  2910   0.0
gi|13537359|dbj|AB051165.1|  Pseudoalteromonas sp. KM-Y92-00...  2906   0.0
gi|10505262|gb|AF295034.1|AF295034  Pseudoalteromonas sp. EH...  2902   0.0
gi|50355672|dbj|AB183513.1|  Pseudoalteromonas sp. T5304 gen...  2894   0.0
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gi|531551|emb|X76336.1|VF16SRR2  V.furnissii (ATCC 35016 T) ...  2666   0.0
gi|33392086|gb|AY345409.1|  Bacterium K2-61 16S ribosomal RN...  2660   0.0
gi|29169866|emb|AJ550855.1|AEN550855  Allomonas enterica par...  2575   0.0
gi|400508|emb|X74704.1|VFUR16SRA  V.furnisii (ATCC 35016T) g...  2545   0.0
gi|34493876|emb|AJ345063.1|VSP345063  Vibrio probioticus par...  2537   0.0
gi|14669616|gb|AF388386.1|  Vibrio parahaemolyticus clone Vp...  2533   0.0
gi|14669617|gb|AF388387.1|  Vibrio parahaemolyticus clone Vp...  2520   0.0
gi|14669618|gb|AF388388.1|  Vibrio parahaemolyticus clone F4...  2518   0.0
gi|18034132|gb|AF410778.1|AF410778  Vibrio sp. NLEP97-1598 1...  2512   0.0
gi|18034133|gb|AF410779.1|AF410779  Vibrio sp. NLEP97-1599 1...  2510   0.0
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gi|21667911|gb|AF513463.1|  Vibrio proteolyticus 16S ribosom...  2831   0.0
gi|400530|emb|X74723.1|VPR16SRRA  V.proteolyticus (ATCC 1533...  2813   0.0
gi|23237775|dbj|AB081772.1|  Vibrio sp. 442 gene for 16S rRN...  2795   0.0
gi|47118310|dbj|BA000031.2|  Vibrio parahaemolyticus DNA, ch...  2773   0.0
gi|33392080|gb|AY345403.1|  Bacterium K2-74 16S ribosomal RN...  2765   0.0
gi|47118311|dbj|BA000032.2|  Vibrio parahaemolyticus DNA, ch...  2765   0.0
gi|30315101|gb|AF500207.1|  Vibrio sp. CJ11052 16S ribosomal...  2759   0.0
gi|53830772|gb|AY750578.1|  Vibrio harveyi strain S35 16S ri...  2742   0.0
gi|53830771|gb|AY750577.1|  Vibrio harveyi strain S20 16S ri...  2740   0.0
gi|52696503|gb|AY738129.1|  Vibrio campbellii strain 90-69B3...  2712   0.0
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gi|34100961|gb|AY292924.1|  Vibrio fischeri strain SA1G 16S ...  2684   0.0
gi|34100985|gb|AY292948.1|  Vibrio fischeri strain SI1D 16S ...  2676   0.0
gi|34100976|gb|AY292939.1|  Vibrio fischeri strain CG101 16S...  2676   0.0
gi|34100987|gb|AY292950.1|  Vibrio fischeri strain SL518 16S...  2668   0.0
gi|34100980|gb|AY292943.1|  Vibrio fischeri strain ET401 16S...  2668   0.0
gi|34100979|gb|AY292942.1|  Vibrio fischeri strain ET301 16S...  2668   0.0
gi|34100960|gb|AY292923.1|  Vibrio fischeri strain ET101 16S...  2668   0.0
gi|34100983|gb|AY292946.1|  Vibrio fischeri strain MJ101 16S...  2660   0.0
gi|34100982|gb|AY292945.1|  Vibrio fischeri strain MDR7 16S ...  2660   0.0
gi|34100956|gb|AY292919.1|  Vibrio fischeri 16S ribosomal RN...  2660   0.0   
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gi|34100969|gb|AY292932.1|  Vibrio logei strain 15382 16S ri...  2676   0.0
gi|34100980|gb|AY292943.1|  Vibrio fischeri strain ET401 16S...  2648   0.0
gi|34100979|gb|AY292942.1|  Vibrio fischeri strain ET301 16S...  2648   0.0
gi|34100961|gb|AY292924.1|  Vibrio fischeri strain SA1G 16S ...  2648   0.0
gi|34100960|gb|AY292923.1|  Vibrio fischeri strain ET101 16S...  2648   0.0
gi|34100985|gb|AY292948.1|  Vibrio fischeri strain SI1D 16S ...  2640   0.0
gi|34100983|gb|AY292946.1|  Vibrio fischeri strain MJ101 16S...  2640   0.0
gi|34100982|gb|AY292945.1|  Vibrio fischeri strain MDR7 16S ...  2640   0.0
gi|34100976|gb|AY292939.1|  Vibrio fischeri strain CG101 16S...  2640   0.0
gi|34100956|gb|AY292919.1|  Vibrio fischeri 16S ribosomal RN...  2640   0.0
gi|34100987|gb|AY292950.1|  Vibrio fischeri strain SL518 16S...  2633   0.0
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gi|39005|emb|X60412.1|AS16SRDNA  Aeromonas sobria 16S rRNA g...  2956   0.0
gi|39007|emb|X60407.1|AS16SRDNC  Aeromonas salmonicida ssp...  2900   0.0
gi|33392182|gb|AY345498.1|  Unidentified bacterium clone W4-...  2896   0.0
gi|3646019|emb|AJ009860.1|HPI009860  Haemophilus piscium 16S...  2896   0.0
gi|39009|emb|X60417.1|AS16SRDNE  Aeromonas sp. 16S rRNA gene...  2892   0.0
gi|39546471|gb|AY374113.1|  Rainbow trout intestinal bacteri...  2886   0.0
gi|46399240|gb|AY532688.1|  Aeromonas molluscorum strain 93M...  2884   0.0
gi|39004|emb|X60405.1|AS16SRDN  Aeromonas salmonicida ssp....  2884   0.0
gi|39006|emb|X60406.1|AS16SRDNB  Aeromonas bestiarum 16S rRN...  2884   0.0
gi|46399242|gb|AY532690.1|  Aeromonas molluscorum strain 848...  2872   0.0
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gi|30315101|gb|AF500207.1|  Vibrio sp. CJ11052 16S ribosomal...  2948   0.0
gi|47118310|dbj|BA000031.2|  Vibrio parahaemolyticus DNA, ch...  2930   0.0
gi|18034133|gb|AF410779.1|AF410779  Vibrio sp. NLEP97-1599 1...  2924   0.0
gi|47118311|dbj|BA000032.2|  Vibrio parahaemolyticus DNA, ch...  2922   0.0
gi|33392080|gb|AY345403.1|  Bacterium K2-74 16S ribosomal RN...  2912   0.0
gi|3372817|gb|AF064637.1|AF064637  Vibrio sp. NAP-4 16S ribo...  2910   0.0
gi|14669616|gb|AF388386.1|  Vibrio parahaemolyticus clone Vp...  2896   0.0
gi|14669618|gb|AF388388.1|  Vibrio parahaemolyticus clone F4...  2888   0.0
gi|13183634|gb|AF319769.1|  Vibrio sp. Ex25 16S ribosomal RN...  2861   0.0
gi|18034132|gb|AF410778.1|AF410778  Vibrio sp. NLEP97-1598 1...  2861   0.0
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gi|27752559|gb|AY174869.1|  Vibrio sp. QY101 16S ribosomal R...  2977   0.0
gi|38091110|emb|AJ514912.1|VTA514912  Vibrio tasmaniensis pa...  2944   0.0
gi|22799127|emb|AJ316192.1|VSP316192  Vibrio sp. LMG 20012 1...  2940   0.0
gi|30027209|gb|AY262020.1|  Vibrio sp. WYB 16S ribosomal RNA...  2924   0.0
gi|30027208|gb|AY262019.1|  Vibrio sp. YWA 16S ribosomal RNA...  2924   0.0
gi|22799136|emb|AJ316203.1|VSP316203  Vibrio sp. R-1556 16S ...  2924   0.0
gi|18034663|gb|AF456338.1|AF456338  Vibrio sp. LT21 16S ribo...  2900   0.0
gi|30387171|gb|AF539781.1|  Pseudoalteromonas sp. RE1-12a 16...  2894   0.0
gi|7007471|dbj|AB038025.1|  Vibrio sp. TK327 gene for 16S rR...  2888   0.0
gi|30387172|gb|AF539782.1|  Vibrio sp. RE1-3 16S ribosomal R...  2882   0.0
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gi|20338705|emb|AJ437192.1|VIC437192  Vibrio ichthyoenteri p...  2811   0.0
gi|1184961|gb|U46579.1|VSU46579  Vibrio scophthalmi 16S rRNA...  2805   0.0
gi|53913368|emb|AJ845014.1|  Vibrio aestuarianus partial 16S...  2746   0.0
gi|22799115|emb|AJ316179.1|VSP316179  Vibrio sp. LMG 20023 1...  2742   0.0
gi|22090463|dbj|AB089204.1|  Vibrio sp. No.6 gene for 16S rR...  2728   0.0
gi|53913369|emb|AJ845015.1|  Vibrio aestuarianus partial 16S...  2726   0.0
gi|53913375|emb|AJ845021.1|  Vibrio aestuarianus partial 16S...  2720   0.0
gi|53913367|emb|AJ845013.1|  Vibrio aestuarianus partial 16S...  2714   0.0
gi|53913376|emb|AJ845022.1|  Vibrio aestuarianus partial 16S...  2698   0.0
gi|53913374|emb|AJ845020.1|  Vibrio aestuarianus partial 16S...  2676   0.0
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gi|7007478|dbj|AB038032.1|  Photobacterium sp. HAR72 gene fo...  2625   0.0
gi|34100984|gb|AY292947.1|  Photobacterium leiognathi strain...  2605   0.0
gi|47169774|dbj|AB179540.1|  Photobacterium phosphoreum gene...  2597   0.0
gi|34525809|emb|AJ551094.1|HSP551094  Hyphomicrobium sp. wp1...  2597   0.0
gi|54019681|emb|AJ746357.1|  Photobacterium phosphoreum 16S ...  2559   0.0
gi|51971253|dbj|AB166847.1|  Photobacterium phosphoreum gene...  2541   0.0
gi|7007477|dbj|AB038031.1|  Photobacterium sp. HAR23 gene fo...  2537   0.0
gi|37719720|gb|AY341438.1|  Photobacterium phosphoreum strai...  2527   0.0
gi|37719721|gb|AY341439.1|  Photobacterium phosphoreum strai...  2512   0.0
gi|45664|emb|Z19107.1|PP16SRNAC  Photobacterium phosphoeum 1...  2512   0.0
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Primer 118Vc
TGGGTTTCCCCATTCGG

28848563   AF142677.4  Bacillus megaterium plasmid pBM400, c  34.2    1.5
32263857   AY312056.1  Paracoccus sp. Ol18 plasmid pOL18 rrn  34.2    1.5
31789387   AY281353.1  Uncultured Acidobacteria bacterium cl  34.2    1.5
31789363   AY281352.1  Uncultured Acidobacteria bacterium cl  34.2    1.5
9657351    AE004341.1  Vibrio cholerae O1 biovar eltor str..  34.2    1.5
9657344    AE004340.1  Vibrio cholerae O1 biovar eltor str..  34.2    1.5
9657074    AE004319.1  Vibrio cholerae O1 biovar eltor str..  34.2    1.5
9655148    AE004157.1  Vibrio cholerae O1 biovar eltor str..  34.2    1.5
9654802    AE004126.1  Vibrio cholerae O1 biovar eltor str..  34.2    1.5
9654718    AE004119.1  Vibrio cholerae O1 biovar eltor str..  34.2    1.5
9654561    AE004106.1  Vibrio cholerae O1 biovar eltor str..  34.2    1.5
9654454    AE004097.1  Vibrio cholerae O1 biovar eltor str..  34.2    1.5
27359304   AE016813.1  Vibrio vulnificus CMCP6 chromosome...  34.2    1.5
27360771   AE016801.1  Vibrio vulnificus CMCP6 chromosome...  34.2    1.5
27360459   AE016800.1  Vibrio vulnificus CMCP6 chromosome...  34.2    1.5

Primer 1037Rc
GTAGCGAAATTCCTTGTCG

28848563   AF142677.4  Bacillus megaterium plasmid pBM400, c  38.2    0.096
32263857   AY312056.1  Paracoccus sp. Ol18 plasmid pOL18 rrn  38.2    0.096
38374131   M62806.2 FBCRRL  Flexibacter flexilis large sub...  38.2   0.096
37912923   AY372454.1  Uncultured marine gamma proteobact...  38.2    0.096
31790346   AY281358.1  AY281357S2  Uncultured Acidobacteria ba  38.2  0.096
31789464   AY281356.1  Uncultured Acidobacteria bacterium cl  38.2    0.096
31789410   AY281354.1  Uncultured Acidobacteria bacterium cl  38.2    0.096
31789387   AY281353.1  Uncultured Acidobacteria bacterium cl  38.2    0.096
31789363   AY281352.1  Uncultured Acidobacteria bacterium cl  38.2    0.096
34105231   AE016924.1  Chromobacterium violaceum ATCC 124...  38.2    0.096
34104646   AE016922.1  Chromobacterium violaceum ATCC 124...  38.2    0.096
34104365   AE016921.1  Chromobacterium violaceum ATCC 124...  38.2    0.096
34102743   AE016915.1  Chromobacterium violaceum ATCC 124...  38.2    0.096
34102185   AE016913.1  Chromobacterium violaceum ATCC 124...  38.2    0.096
34101612   AE016911.1  Chromobacterium violaceum ATCC 124...  38.2    0.096
9657351    AE004341.1  Vibrio cholerae O1 biovar eltor str...  38.2   0.096
9657344    AE004340.1  Vibrio cholerae O1 biovar eltor str...  38.2   0.096
9657074    AE004319.1  Vibrio cholerae O1 biovar eltor str...  38.2   0.096

Primer Dvu9V
CCACTGGCATAAGCCAG

9655054    AE004148.1  Vibrio cholerae O1 biovar eltor str..   34.2    1.5
27359304   AE016813.1  Vibrio vulnificus CMCP6 chromosome...   34.2    1.5
27360771   AE016801.1  Vibrio vulnificus CMCP6 chromosome...   34.2    1.5
27360459   AE016800.1  Vibrio vulnificus CMCP6 chromosome...   34.2    1.5
27359902   AE016798.1  Vibrio vulnificus CMCP6 chromosome...   34.2    1.5
11863362   AL138960.16  Human DNA sequence from clone RP...    34.2    1.5
58801792   AC131033.7  Mus musculus chromosome 15, clone ...   34.2    1.5
37509038   BA000038.2  Vibrio vulnificus YJ016 DNA, chromos    34.2    1.5
37509034   BA000037.2  Vibrio vulnificus YJ016 DNA, chromos    34.2    1.5
2244695    X87294.1 VV23S2138  V.vulnificus 23S rRNA gene, bi   34.2   1.5
2244696    X87293.1 VV23S2756  V.vulnificus 23S rRNA gene, bi   34.2   1.5
606868     U10951.1 VVU10951  Vibrio vulnificus ATCC 27562 23S  34.2   1.5
57863189   AC112935.24  Mus musculus chromosome 15, clone RP   34.2    1.5
40217708   AC117662.13  Mus musculus chromosome 16, clone...   32.2    5.9

Primer Dvu45R
CTACCCAATGTTCATAGAA

2244695    X87294.1  VV23S2138  V.vulnificus 23S rRNA gene, bi 38.2    0.096
2244696    X87293.1  VV23S2756  V.vulnificus 23S rRNA gene, bi 38.2    0.096
71404871   DQ099432.2  Human adenovirus B strain Guangzhou01   36.2    0.38
71382236   DQ105654.2  Human adenovirus B strain Guangzhou02   36.2    0.38
40457576   AF321310.2  Human adenovirus type 7 strain 200...   36.2    0.38
40457571   AF321305.2  Human adenovirus type 7 strain ATC...   36.2    0.38
40737116   AY509991.1  Human adenovirus type 16 strain AT...   36.2    0.38
40737115   AY509990.1  Human adenovirus type 3+7 strain T...   36.2    0.38
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16972748   AL136085.12  Human DNA sequence from clone RP...   36.2    0.38
762955     Z48954.1 MAV7HE3  Human adenovirus type 7 E3 reg.  36.2    0.38
22657462   AC131237.3  Homo sapiens 3 BAC RP11-47L11 (Ros...  36.2    0.38
16519423   AB073632.1  Human adenovirus type 16 genes fo...   36.2    0.38
16303269   AB073222.1  Human adenovirus type 21 genes fo...   36.2    0.38
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Primer L-CTH
TTCCAACTTCAAACCgAACTATgAC

VIBVVHAB M34670 V.vulnificus cytolysin (vvhA) and vvhB gene ...    50  7e-05
AY046900 AY046900 Vibrio vulnificus cytolysin (vvhA) gene, p...    50  7e-05
AP005348 AP005348 Vibrio vulnificus YJ016 DNA, chromosome II...    50  7e-05
AF376033 AF376033 Vibrio vulnificus isolate IF Vv11 cytolysi...    50  7e-05
AF376032 AF376032 Vibrio vulnificus isolate IF Vv10 cytolysi...    50  7e-05
AF376031 AF376031 Vibrio vulnificus isolate IF Vv24 cytolysi...    50  7e-05
AF376029 AF376029 Vibrio vulnificus isolate CNRVC 970121 cyt...    50  7e-05
AF376028 AF376028 Vibrio vulnificus isolate CNRVC 970120 cyt...    50  7e-05
AF376027 AF376027 Vibrio vulnificus strain CIP 75.4T cytolys...    50  7e-05
AE016809 AE016809 Vibrio vulnificus CMCP6 chromosome II sect...    50  7e-05
AB124803 AB124803 Vibrio vulnificus vvhB, vvhA genes for hyp...    50  7e-05
AB124802 AB124802 Vibrio vulnificus vvhB, vvhA genes for hyp...    50  7e-05
AF376030 AF376030 Vibrio vulnificus isolate IF Vv18 cytolysi...    42  0.016
AK025098 AK025098 Homo sapiens cDNA FLJ21445 fis, A-COL04457...    34  3.9
AC092544 AC092544 Homo sapiens BAC clone RP11-317F4 from 4, ...    34  3.9
U41547 U41547 Caenorhabditis elegans cosmid F22A3, complete ...    34  3.9
U29380 U29380 Caenorhabditis elegans cosmid ZK546, complete ...    34  3.9

Primer R-CTH
gCTACTTTCTAgCATTTTCTCTgC

VIBHEMOX M36437 V.parahaemolyticus thermolabile hemolysin (T...    48  2e-04
AY289609 AY289609 Vibrio parahaemolyticus thermolabile hemol...    48  2e-04
AP005084 AP005084 Vibrio parahaemolyticus DNA, chromosome 2,...    48  2e-04
AB012596 AB012596 Vibrio parahaemolyticus gene for LDH, comp...    48  2e-04
AP005084 AP005084 Vibrio parahaemolyticus DNA, chromosome 2,...    48  2e-04
AL928905 AL928905 Mouse DNA sequence from clone RP23-70E24 o...    40  0.054
AL663082 AL663082 Mouse DNA sequence from clone RP23-327G1 o...    38  0.21
AL445123 AL445123 Human DNA sequence from clone RP11-242F11 ...    38  0.21
AC009303 AC009303 Homo sapiens BAC clone RP11-98C1 from 2, c...    38  0.21
AC092853 AC092853 Mus musculus clone mgs1-271d8 map X strain...    36  0.84
AF149786 AF149786 Homo sapiens chromosome 8 clone GS1-190e2 ...    34  3.3
AP004837 AP004837 Oryza sativa (japonica cultivar-group) gen...    34  3.3
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Primer Vv-Primer1
CgCCgCTCACTggggCAgTggCTg

VIBVVHAB M34670 V.vulnificus cytolysin (vvhA) and vvhB gene ...    40  0.009
AP005348 AP005348 Vibrio vulnificus YJ016 DNA, chromosome II...    40  0.009
AE016809 AE016809 Vibrio vulnificus CMCP6 chromosome II sect...    40  0.009
AB124803 AB124803 Vibrio vulnificus vvhB, vvhA genes for hyp...    40  0.009
AB124802 AB124802 Vibrio vulnificus vvhB, vvhA genes for hyp...    40  0.009
AF492764 AF492764 Drosophila melanogaster transposon rover, ...    32  2.2
AF195879 AF195879 Drosophila melanogaster chromosome 9 unkno...    32  2.2
AE003680 AE003680 Drosophila melanogaster chromosome 3R, sec...    32  2.2
AE003604 AE003604 Drosophila melanogaster chromosome 3R, sec...    32  2.2
AE003497 AE003497 Drosophila melanogaster chromosome X, sect...    32  2.2
BX927148 BX927148 Corynebacterium glutamicum ATCC 13032, IS ...    32  2.2
AP005274 AP005274 Corynebacterium glutamicum ATCC 13032 DNA,...    32  2.2
AE003680 AE003680 Drosophila melanogaster chromosome 3R, sec...    32  2.2
AE003604 AE003604 Drosophila melanogaster chromosome 3R, sec...    32  2.2
AE003497 AE003497 Drosophila melanogaster chromosome X, sect...    32  2.2

Primer Vv-Primer2
gCgggTggTTCggTTAACggCTgg

VIBVVHAB M34670 V.vulnificus cytolysin (vvhA) and vvhB gene ...    40  0.009
AP005348 AP005348 Vibrio vulnificus YJ016 DNA, chromosome II...    40  0.009
AB124802 AB124802 Vibrio vulnificus vvhB, vvhA genes for hyp...    40  0.009
MUSPPPPA M81475 Murine phosphoprotein phosphatase mRNA, comp...    34  0.55
BC046617 BC046617 Mus musculus protein phosphatase 3, cataly...    34  0.55
AC025669 AC025669 Mus musculus chromosome 14, clone RP23-5O1...    34  0.55
AK015002 AK015002 Mus musculus adult male testis cDNA, RIKEN...    34  0.55
BX005231 BX005231 Mouse DNA sequence from clone RP23-392C6 o...    32  2.2
AL645570 AL645570 Mouse DNA sequence from clone RP23-377H12 ...    32  2.2
AL356111 AL356111 Human DNA sequence from clone RP11-501G6 o...    32  2.2
AC132516 AC132516 Homo sapiens 3 BAC RP11-264A3 (Roswell Par...    32  2.2
AC116301 AC116301 Homo sapiens 3 BAC RP11-625D20 (Roswell Pa...    32  2.2
AC060788 AC060788 Homo sapiens chromosome 8, clone CTD-2008O...    32  2.2
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AE001025 AE001025 Archaeoglobus fulgidus DSM 4304 section 82...    32  2.2
AP001680 AP001680 Homo sapiens genomic DNA, chromosome 21q, ...    30  8.7
AP000942 AP000942 Homo sapiens genomic DNA, chromosome 11 cl...    30  8.7
AF205888 AF205888 Homo sapiens AXIN2 (AXIN2) mRNA, complete ...    30  8.7
AC113168 AC113168 Homo sapiens chromosome 3 clone RP11-268B2...    30  8.7
AC023825 AC023825 Homo sapiens chromosome 16 clone RP11-322D...    30  8.7
CNS09ZLG BX832686 Arabidopsis thaliana Full-length cDNA Comp...    30  8.7
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Query= VvPCR1
CgCCgCTCACTggggCAgTggCTg

VIBVVHAB M34670 V.vulnificus cytolysin (vvhA) and vvhB gene ...    48  2e-04
AF376033 AF376033 Vibrio vulnificus isolate IF Vv11 cytolysi...    48  2e-04
AF376032 AF376032 Vibrio vulnificus isolate IF Vv10 cytolysi...    48  2e-04
AF376031 AF376031 Vibrio vulnificus isolate IF Vv24 cytolysi...    48  2e-04
AF376029 AF376029 Vibrio vulnificus isolate CNRVC 970121 cyt...    48  2e-04
AF376028 AF376028 Vibrio vulnificus isolate CNRVC 970120 cyt...    48  2e-04
AF376027 AF376027 Vibrio vulnificus strain CIP 75.4T cytolys...    48  2e-04
AB124803 AB124803 Vibrio vulnificus vvhB, vvhA genes for hyp...    48  2e-04
AB124802 AB124802 Vibrio vulnificus vvhB, vvhA genes for hyp...    48  2e-04
AP005348 AP005348 Vibrio vulnificus YJ016 DNA, chromosome II...    42  0.014
AF376030 AF376030 Vibrio vulnificus isolate IF Vv18 cytolysi...    42  0.014
AE016809 AE016809 Vibrio vulnificus CMCP6 chromosome II sect...    42  0.014
AC115108 AC115108 Homo sapiens PAC clone RP5-1188A4 from 7, ...    38  0.21
AC115107 AC115107 Homo sapiens PAC clone RP5-1111K7 from 7, ...    38  0.21
AC115106 AC115106 Homo sapiens PAC clone RP5-864I6 from 7, c...    38  0.21
AC105418 AC105418 Homo sapiens BAC clone RP11-450O3 from 7, ...    38  0.21
AC006014 AC006014 Homo sapiens PAC clone RP5-953A4 from 7q11...    38  0.21
AC005488 AC005488 Homo sapiens BAC clone RP11-313P13 from 7,...    38  0.21
AC005049 AC005049 Homo sapiens BAC clone CTB-23I15 from 7, c...    38  0.21
AC022161 AC022161 Homo sapiens chromosome 16 clone RP11-273P...    34  3.3

Query= VvPCR2
CCAgCCgTTAACCgAACCACCCgC

VIBVVHAB M34670 V.vulnificus cytolysin (vvhA) and vvhB gene ...    48  2e-04
AY046900 AY046900 Vibrio vulnificus cytolysin (vvhA) gene, p...    48  2e-04
AP005348 AP005348 Vibrio vulnificus YJ016 DNA, chromosome II...    48  2e-04
AF376033 AF376033 Vibrio vulnificus isolate IF Vv11 cytolysi...    48  2e-04
AF376032 AF376032 Vibrio vulnificus isolate IF Vv10 cytolysi...    48  2e-04
AF376031 AF376031 Vibrio vulnificus isolate IF Vv24 cytolysi...    48  2e-04
AF376030 AF376030 Vibrio vulnificus isolate IF Vv18 cytolysi...    48  2e-04
AF376029 AF376029 Vibrio vulnificus isolate CNRVC 970121 cyt...    48  2e-04
AF376028 AF376028 Vibrio vulnificus isolate CNRVC 970120 cyt...    48  2e-04
AF376027 AF376027 Vibrio vulnificus strain CIP 75.4T cytolys...    48  2e-04
AE016809 AE016809 Vibrio vulnificus CMCP6 chromosome II sect...    48  2e-04
AB124803 AB124803 Vibrio vulnificus vvhB, vvhA genes for hyp...    48  2e-04
AB124802 AB124802 Vibrio vulnificus vvhB, vvhA genes for hyp...    48  2e-04
AF007807 AF007807 Daucus carota Met1-type cytosine DNA-methy...    34  3.3
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Primer Vh-toxR-F
TTCTgAAgCAgCACTCAC

AC011373 AC011373 Homo sapiens chromosome 5 clone CTB-108O6,...    36  0.14
AC008701 AC008701 Homo sapiens chromosome 5 clone CTB-75N16,...    36  0.14
AY247418 AY247418 Vibrio harveyi ToxR (toxR) gene, partial c...    36  0.14
AL669896 AL669896 Mouse DNA sequence from clone RP23-477F4 o...    34  0.55
HS1033H22 AL109613 Human DNA sequence from clone RP5-1033H22...    34  0.55
AC022240 AC022240 Homo sapiens chromosome 11, clone RP11-231...    34  0.55
AP003595 AP003595 Nostoc sp. PCC 7120 DNA, complete genome, ...    32  2.2
AL133321 AL133321 Human DNA sequence from clone RP13-17E1 on...    30  8.7
AC087354 AC087354 Homo sapiens chromosome 8, clone RP11-398H...    30  8.7
AC004072 AC004072 Human Chromosome X clone bWXD342, complete...    30  8.7
BX649428 BX649428 Zebrafish DNA sequence from clone CH211-51...    30  8.7

Primer Vh-toxR-R
TCgACTggTgAAgACTCA

AY247418 AY247418 Vibrio harveyi ToxR (toxR) gene, partial c...    36  0.14
AL138691 AL138691 Human DNA sequence from clone RP11-310D8 o...    32  2.2
AC117475 AC117475 Homo sapiens 3 BAC RP11-742C10 (Roswell Pa...    32  2.2
RNU32372 U32372 Rattus norvegicus tyrosine-ester sulfotransf...    30  8.7
AL928841 AL928841 Mouse DNA sequence from clone RP23-95M4 on...    30  8.7
YSCSEQCAT M95580 Yeast ORF1 gene sequence. 4/1993                  30  8.7
SCYBR149W Z36018 S.cerevisiae chromosome II reading frame OR...    30  8.7
AC127376 AC127376 Mus musculus BAC clone RP23-49A4 from chro...    30  8.7
AC125325 AC125325 Mus musculus BAC clone RP23-296K22 from ch...    30  8.7
AC107992 AC107992 Homo sapiens chromosome 15, clone RP11-150...    30  8.7
AC147026 AC147026 Mus musculus chromosome 19 clone RP23-249A...    30  8.7
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Primer PdP1
CCCCTAATAggCCCCATTCTT

PDA306693 AJ306693 Photobacterium damselae ssp. piscicida ...      42  0.007
AC120194 AC120194 Homo sapiens chromosome 8, clone RP11-110M...    34  1.7
AC022730 AC022730 Homo sapiens chromosome 8, clone RP11-333A...    34  1.7
AE003758 AE003758 Drosophila melanogaster chromosome 3R, sec...    34  1.7
AC009981 AC009981 Drosophila melanogaster, chromosome 3R, re...    34  1.7
AE003758 AE003758 Drosophila melanogaster chromosome 3R, sec...    34  1.7
AC139938 AC139938 Mus musculus chromosome 6, clone RP23-10C7...    32  6.6
AC121805 AC121805 Mus musculus BAC clone RP23-443L2 from chr...    32  6.6
BS000153 BS000153 Pan troglodytes chromosome 22 clone:RP43-0...    32  6.6
AP002371 AP002371 Homo sapiens genomic DNA, chromosome 11q c...    32  6.6
AL513315 AL513315 Human DNA sequence from clone RP11-262N9 o...    32  6.6
AF418271 AF418271 Homo sapiens interleukin 10 (IL10) gene, c...    32  6.6
AC103805 AC103805 Homo sapiens chromosome 18, clone RP11-106...    32  6.6
AC092799 AC092799 Homo sapiens chromosome 1 clone RP11-5F19,...    32  6.6
AC091691 AC091691 Homo sapiens chromosome 18, clone RP11-47G...    32  6.6
AC123048 AC123048 Mus musculus chromosome 18 clone RP24-394D...    32  6.6

Primer PdP2
CCgTCCCCTTgATggTggCACgA

PDA306693 AJ306693 Photobacterium damselae ssp. piscicida ...    46  7e-04
AL359636 AL359636 Human DNA sequence from clone RP11-542K23 ...    34  2.8
AC096588 AC096588 Homo sapiens BAC clone RP11-725D20 from 4,...    34  2.8
AC084277 AC084277 Homo sapiens BAC clone RP11-68O1 from 4, c...    34  2.8

Primer PdP5
TTgCgATgACgACAgCTATg

PDA306694 AJ306694 Photobacterium damselae ssp. piscicida ...    40  0.009
AK070289 AK070289 Oryza sativa (japonica cultivar-group) cDN...    32  2.2
AC133216 AC133216 Oryza sativa (japonica cultivar-group) chr...    32  2.2
AC084317 AC084317 Leishmania major chromosome 2 clone B2015 ...    32  2.2
AE017160 AE017160 Chlamydophila pneumoniae TW-183, section 4...    30  8.7

Primer PdP6
TCTggCgACCAACAAACgTA

PDA306694 AJ306694 Photobacterium damselae ssp. piscicida ...    40  0.009
VCH249205 AJ249205 Vibrio cholerae ret, abpA and abpB genes ...    34  0.55
AE004309 AE004309 Vibrio cholerae O1 biovar eltor str. N1696...    34  0.55
AL390866 AL390866 Human DNA sequence from clone RP11-218D6 o...    32  2.2
OSJN00097 AL606650 Oryza sativa genomic DNA, chromosome 4, B...    30  8.7
AY089617 AY089617 Drosophila melanogaster RE32881 full inser...    30  8.7
AY228750 AY228750 Uncultured ascomycete clone H1 18S small s...    30  8.7
AY144994 AY144994 Saccharomyces kluyveri clone P2191 BAP2 ge...    30  8.7
AP003936 AP003936 Oryza sativa (japonica cultivar-group) gen...    30  8.7
AY089617 AY089617 Drosophila melanogaster RE32881 full inser...    30  8.7
AE003488 AE003488 Drosophila melanogaster chromosome X, sect...    30  8.7
AC105351 AC105351 Drosophila melanogaster X BAC RP98-34B12 (...    30  8.7
AC023690 AC023690 Drosophila melanogaster X BAC RP98-6M20 (R...    30  8.7
CNS0970A BX045158 Single read from an extremity of a full-le...    30  8.7
OSJN00097 AL606650 Oryza sativa genomic DNA, chromosome 4, B...    30  8.7
AP003936 AP003936 Oryza sativa (japonica cultivar-group) gen...    30  8.7
AE003488 AE003488 Drosophila melanogaster chromosome X, sect...    30  8.7
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Primer rpoN-ang5
gTTCATAgCATCAATgAggAg

VAU86585 U86585 Vibrio anguillarum RNA polymerase sigma-54 s...    42  0.007
AC125783 AC125783 Oryza sativa (japonica cultivar-group) chr...    38  0.11
AC139886 AC139886 Mus musculus BAC clone RP23-120M10 from ch...    34  1.7
AP006292 AP006292 Homo sapiens genomic DNA, chromosome 9 clo...    34  1.7
AB020869 AB020869 Homo sapiens genomic DNA of 9q32 anti-onco...    34  1.7
AF016662 AF016662 Caenorhabditis elegans cosmid C33C12, comp...    34  1.7
AL627229 AL627229 Mouse DNA sequence from clone RP23-354L19 ...    32  6.6
AL353744 AL353744 Human DNA sequence from clone RP13-100A9 o...    32  6.6
AP002033 AP002033 Arabidopsis thaliana genomic DNA, chromoso...    32  6.6
BX085195 BX085195 Zebrafish DNA sequence from clone DKEY-226...    32  6.6
AP002033 AP002033 Arabidopsis thaliana genomic DNA, chromoso...    32  6.6

Primer rpoN-ang5
gTTCATAgCATCAATgAggAg

VAU86585 U86585 Vibrio anguillarum RNA polymerase sigma-54 s...    42  0.007
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AC125783 AC125783 Oryza sativa (japonica cultivar-group) chr...    38  0.11
AC139886 AC139886 Mus musculus BAC clone RP23-120M10 from ch...    34  1.7
AP006292 AP006292 Homo sapiens genomic DNA, chromosome 9 clo...    34  1.7
AB020869 AB020869 Homo sapiens genomic DNA of 9q32 anti-onco...    34  1.7
AF016662 AF016662 Caenorhabditis elegans cosmid C33C12, comp...    34  1.7
AL627229 AL627229 Mouse DNA sequence from clone RP23-354L19 ...    32  6.6
AL353744 AL353744 Human DNA sequence from clone RP13-100A9 o...    32  6.6
AP002033 AP002033 Arabidopsis thaliana genomic DNA, chromoso...    32  6.6
BX085195 BX085195 Zebrafish DNA sequence from clone DKEY-226...    32  6.6
AP002033 AP002033 Arabidopsis thaliana genomic DNA, chromoso...    32  6.6
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Primer VaH1-P1
ACCgATgCCATCgCTCAAgA

S83534 S83534 VAH1=hemolysin/AHH1 and ASH4 homolog [Vibrio a...    40  0.009
AY122158 AY122158 Drosophila melanogaster LD11783 full inser...    34  0.55
BC050577 BC050577 Homo sapiens chromosome 20 open reading fr...    34  0.55
AK095322 AK095322 Homo sapiens cDNA FLJ38003 fis, clone CTON...    34  0.55
AB046810 AB046810 Homo sapiens mRNA for KIAA1590 protein, pa...    34  0.55
DROSADH02 AE003408 Drosophila melanogaster, chromosome 2L, r...    34  0.55
BT003538 BT003538 Drosophila melanogaster RE07016 full inser...    34  0.55
AY122158 AY122158 Drosophila melanogaster LD11783 full inser...    34  0.55
AF254741 AF254741 Drosophila melanogaster Centaurin Gamma 1A...    34  0.55
AE003641 AE003641 Drosophila melanogaster chromosome 2L, sec...    34  0.55
AC092223 AC092223 Drosophila melanogaster, chromosome 2L, re...    34  0.55
AP006573 AP006573 Gloeobacter violaceus PCC 7421 DNA, comple...    34  0.55
AF346500 AF346500 Photorhabdus luminescens strain W14 toxin ...    34  0.55
HSM807718 BX647572 Homo sapiens mRNA; cDNA DKFZp313B0719 (fr...    34  0.55
HSDJ777L9 AL049794 Human DNA sequence from clone RP4-777L9 o...    34  0.55
AK095322 AK095322 Homo sapiens cDNA FLJ38003 fis, clone CTON...    34  0.55
BC050577 BC050577 Homo sapiens chromosome 20 open reading fr...    34  0.55
AB177647 AB177647 Daucus carota DcPA 1 mRNA for plasma membr...    34  0.55
AE003641 AE003641 Drosophila melanogaster chromosome 2L, sec...    34  0.55
AE008311 AE008311 Agrobacterium tumefaciens str. C58 linear ...    32  2.2

Primer VaH1-P2
ggATATTgACCgAAgAgTCA

S83534 S83534 VAH1=hemolysin/AHH1 and ASH4 homolog [Vibrio a...    40  0.009
AP000991 AP000991 Thermoplasma volcanium genomic DNA, comple...    40  0.009
VMU68271 U68271 Vibrio mimicus heat-labile hemolysin (vmhA) ...    38  0.036
VIBHLYB M36855 V.cholerae hemolysin (hlyA) gene, complete cd...    38  0.036
VIBHEMO D58374 Vibrio cholerae gene for hemolysin, complete ...    38  0.036
VCHLYAH X51746 Vibrio cholerae hlyA gene for haemolysin. 9/1994    38  0.036
VCHLYA Y00557 Vibrio cholerae DNA for hlyA, hlyB, lipA, lipB...    38  0.036
VCH576090 AJ576090 Vibrio cholerae partial hlyA gene for hem...    38  0.036
AF194418 AF194418 Vibrio cholerae hemolysin precursor (hlyA)...    38  0.036
AE004362 AE004362 Vibrio cholerae O1 biovar eltor str. N1696...    38  0.036
AY427780 AY427780 Vibrio cholerae non-O1/non-O139 el tor hem...    38  0.036
HVGNIRE X57845 H.vulgare gene for nitrate reductase. 5/1995        32  2.2
AY013246 AY013246 Hordeum vulgare chromosome 5 BAC 635P2, co...    32  2.2
AF427791 AF427791 Hordeum vulgare Mla locus, complete sequen...    32  2.2
SAG766852 AL766852 Streptococcus agalactiae NEM316 complete ...    32  2.2
AY485643 AY485643 Hordeum vulgare ssp. vulgare BAC 615K1, ...    32  2.2
HVU279072 AJ279072 Hordeum vulgare BARE-2 and partial BAGY-2...    30  8.7
AF474982 AF474982 Hordeum vulgare clone BAC 011009, complete...    30  8.7
AF474373 AF474373 Hordeum vulgare BAC 259I16, complete seque...    30  8.7
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Primer Pst-I-1a
TgCgCTgACgTgTCTgAATT

S83260 S83260 {pathogenic Vibrio trachuri-specific sequence}...    40  0.009
T8M17 AF296835 Arabidopsis thaliana BAC T8M17. 8/2000              32  2.2
LMFL7758 AL352980 Leishmania major Friedlin chromosome 5 cos...    32  2.2
CEU49263 U49263 Caenorhabditis elegans non-muscle myosin hea...    32  2.2
CET22C1 Z75550 Caenorhabditis elegans cosmid T22C1, complete...    32  2.2
AC024756 AC024756 Caenorhabditis elegans cosmid Y34D9A, comp...    32  2.2
AY263990 AY263990 Corynebacterium jeikeium plasmid pA505, co...    32  2.2
CET22C1 Z75550 Caenorhabditis elegans cosmid T22C1, complete...    32  2.2
CNS05TC9 AL355075 Human chromosome 14 DNA sequence BAC R-203...    30  8.7
BC009377 BC009377 Homo sapiens UDP-N-acteylglucosamine pyrop...    30  8.7
AC005878 AC005878 citb_255_f_20, complete sequence. 11/1999        30  8.7
AC007109 AC007109 Arabidopsis thaliana chromosome 2 clone T1...    30  8.7
AC113579 AC113579 Tetraodon nigroviridis clone GSTNA-27O10, ...    30  8.7
BOV39KD J04204 Bos taurus 32 kd acessory protein mRNA, compl...    30  8.7
AF092099 AF092099 Trypanosoma cruzi CL Brener surface antige...    30  8.7
AE003682 AE003682 Drosophila melanogaster chromosome 3R, sec...    30  8.7
AE009791 AE009791 Pyrobaculum aerophilum strain IM2 section ...    30  8.7
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AE003682 AE003682 Drosophila melanogaster chromosome 3R, sec...    30  8.7

Primer Pst-I-1b
AAgCAgCgATgACAAgCAgT

S83260 S83260 {pathogenic Vibrio trachuri-specific sequence}...    40  0.009
AC114574 AC114574 Mus musculus chromosome 6, clone RP23-151F...    34  0.55
AL357503 AL357503 Human DNA sequence from clone RP5-899C14 o...    32  2.2
AY205154 AY205154 Vibrio vulnificus phosphomannomutase (pmm)...    32  2.2
AP005348 AP005348 Vibrio vulnificus YJ016 DNA, chromosome II...    32  2.2
AE016810 AE016810 Vibrio vulnificus CMCP6 chromosome II sect...    32  2.2
AE016809 AE016809 Vibrio vulnificus CMCP6 chromosome II sect...    32  2.2
AC091206 AC091206 Drosophila melanogaster 3L BAC RP98-19M9 (...    30  8.7
AC010018 AC010018 Drosophila melanogaster 3L BAC RP98-17M19 ...    30  8.7
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Primer TriVib-1
gTggTAgTgTTAATAgCACT

VV16SRRNX Z22992 V.vulnificus (ATCC 33147) gene for 16S ribo...    40  0.009
VV16SRRNA X74726 V.vulnificus (ATCC 27562T) gene for 16S rib...    40  0.009
VV16SRRN X56582 V.vulnificus 16S ribosomal RNA. 6/2003             40  0.009
VV16SRR X76333 V.vulnificus (ATCC 27562 T) 16S rRNA gene. 8/...    40  0.009
VSP580582 AJ580582 Vibrio sp. CH-291 partial 16S rRNA gene. ...    40  0.009
AY298794 AY298794 Vibrio parahaemolyticus clone c27 16S ribo...    40  0.009
AY298793 AY298793 Vibrio parahaemolyticus clone c20 16S ribo...    40  0.009
AY298792 AY298792 Vibrio parahaemolyticus clone c45 16S ribo...    40  0.009
AY298791 AY298791 Vibrio parahaemolyticus clone c53 16S ribo...    40  0.009
AY298790 AY298790 Vibrio parahaemolyticus clone c54 16S ribo...    40  0.009
AY298789 AY298789 Vibrio parahaemolyticus clone c52 16S ribo...    40  0.009
AY264936 AY264936 Vibrio vulnificus 16S ribosomal RNA gene, ...    40  0.009
AY241424 AY241424 Photobacterium sp. UST020129-014 16S ribos...    40  0.009
AY038544 AY038544 Uncultured gamma proteobacterium clone CD4...    40  0.009
AF388389 AF388389 Vibrio parahaemolyticus clone Vp 27 16S ri...    40  0.009
AF388387 AF388387 Vibrio parahaemolyticus clone Vp16 16S rib...    40  0.009
AF343948 AF343948 Vibrio sp. NBF27 16S ribosomal RNA gene, p...    40  0.009
AF319770 AF319770 Vibrio sp. Ex97 16S ribosomal RNA gene, pa...    40  0.009
AF055832 AF055832 Marine proteobacterium 'Tomales Bay wh' 16...    40  0.009
AY038544 AY038544 Uncultured gamma proteobacterium clone CD4...    40  0.009

Primer TriVib-2
TCTAgCggAgACgCTggA

VVU10862 U10862 Vibrio vulnificus ATCC 27562 16S small subun...    36  0.14
VV16SRRNA X74726 V.vulnificus (ATCC 27562T) gene for 16S rib...    36  0.14
VV16SRR X76333 V.vulnificus (ATCC 27562 T) 16S rRNA gene. 8/...    36  0.14
VMI16SRRA X74713 V.mimicus (ATCC 33653T) gene for 16S riboso...    36  0.14
VCU10955 U10955 Vibrio cholerae ATCC 14035 16S rRNA gene, pa...    36  0.14
VCOL16SRA X74694 V.cholerae (ATCC 14033) gene for 16S riboso...    36  0.14
VCL16SRRA X74696 V.cholerae (ATCC 14731) gene for 16S riboso...    36  0.14
VCL16SRR1 X74697 V.cholerae (ATCC 14731) gene for 16S riboso...    36  0.14
VCHO16SRA X74695 V.cholerae (ATCC 14035T) gene for 16S ribos...    36  0.14
VC16SRRNA X76337 V.cholerae (CECT 514 T) 16S rRNA gene. 8/1994     36  0.14
AY494843 AY494843 Vibrio cholerae strain TP 16S ribosomal RN...    36  0.14
AY494842 AY494842 Vibrio cholerae strain SIO 16S ribosomal R...    36  0.14
AY345423 AY345423 Bacterium K23 16S ribosomal RNA gene, part...    36  0.14
AY264936 AY264936 Vibrio vulnificus 16S ribosomal RNA gene, ...    36  0.14
AP005343 AP005343 Vibrio vulnificus YJ016 DNA, chromosome I,...    36  0.14
AF493802 AF493802 Vibrio sp. KB81 16S ribosomal RNA gene, pa...    36  0.14
AE016801 AE016801 Vibrio vulnificus CMCP6 chromosome I secti...    36  0.14
AE004157 AE004157 Vibrio cholerae O1 biovar eltor str. N1696...    36  0.14
AY513501 AY513501 Vibrio cholerae strain VC13-Janaba 16S rib...    36  0.14
AY513500 AY513500 Vibrio cholerae strain VC12-Ogawa 16S ribo...    36  0.14

Primer TriVib-3R
gCTCACTTTCgCAAgTTggCC

VVU16SRRA X74727 V.vulnificus (ATCC 29307) gene for 16S ribo...    42  0.007
VSP514914 AJ514914 Vibrio fortis partial 16S rRNA gene, stra...    42  0.007
VSP316172 AJ316172 Vibrio sp. LMG 20546 16S rRNA gene, strai...    42  0.007
VIB16SRR10 D11315 Vibrio proteolyticus 16S rRNA. 11/1999           42  0.007
VIB16SR05 D11310 Vibrio nereis 16S rRNA. 11/1999                   42  0.007
AY456924 AY456924 Vibrio parahaemolyticus strain EcGS020801 ...    42  0.007
AY345462 AY345462 Bacterium K59 16S ribosomal RNA gene, part...    42  0.007
AY345446 AY345446 Bacterium KA62 16S ribosomal RNA gene, par...    42  0.007
AY345386 AY345386 Bacterium JB13 16S ribosomal RNA gene, par...    42  0.007
AY345375 AY345375 Bacterium JB8 16S ribosomal RNA gene, part...    42  0.007
AY332566 AY332566 Vibrio alginolyticus strain EcGS021001 16S...    42  0.007
AY217772 AY217772 Vibrio sp. BLI-41 16S ribosomal RNA gene, ...    42  0.007
AP005342 AP005342 Vibrio vulnificus YJ016 DNA, chromosome I,...    42  0.007
AP005332 AP005332 Vibrio vulnificus YJ016 DNA, chromosome I,...    42  0.007
AF540018 AF540018 Vibrio parahaemolyticus strain RLUH-1 16S ...    42  0.007
AF284229 AF284229 Vibrio sp. 01 16S ribosomal RNA gene, part...    42  0.007
AF199438 AF199438 Vibrio sp. DS40M5 16S ribosomal RNA gene, ...    42  0.007
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AF064637 AF064637 Vibrio sp. NAP-4 16S ribosomal RNA gene, p...    42  0.007
AE016800 AE016800 Vibrio vulnificus CMCP6 chromosome I secti...    42  0.007
AE016798 AE016798 Vibrio vulnificus CMCP6 chromosome I secti...    42  0.007

&�����	����,�A(>>(C������������	���������	��	����,������������5����
�����

Primer Pdp-P1f
TAgTgTAgTTAACACCTgCAC

PP16SRRW X78106 P.damselea (wild isolate) 16S rRNA gene. 2/1995    42  0.007
PP16SRR X78105 P.damsela (NCIMB 2058) 16S rRNA gene. 1/1995        42  0.007
PDA18496 Y18496 Photobacterium damselae 16S rRNA gene. 7/1999      42  0.007
AY191124 AY191124 Photobacterium damselae ssp. piscicida s...    42  0.007
AY191123 AY191123 Photobacterium damselae ssp. piscicida s...    42  0.007
AY191122 AY191122 Photobacterium damselae ssp. piscicida s...    42  0.007
AY163244 AY163244 Photobacterium damselae ssp. piscicida s...    42  0.007
AY163243 AY163243 Photobacterium damselae ssp. piscicida s...    42  0.007
AY163242 AY163242 Photobacterium damselae ssp. piscicida s...    42  0.007
AY147860 AY147860 Photobacterium damselae ssp. piscicida s...    42  0.007
AY147859 AY147859 Photobacterium damselae ssp. piscicida s...    42  0.007
AY147858 AY147858 Photobacterium damselae ssp. piscicida s...    42  0.007
AY147857 AY147857 Photobacterium damselae ssp. piscicida s...    42  0.007
AY147856 AY147856 Photobacterium damselae ssp. piscicida s...    42  0.007
PHR16SRD2 D25308 Photobacterium histaminum 16S rDNA gene. 2/...    40  0.027
AY191125 AY191125 Photobacterium damselae ssp. damselae st...    40  0.027
AY163246 AY163246 Photobacterium damselae ssp. damselae st...    40  0.027
AY163245 AY163245 Photobacterium damselae ssp. piscicida s...    40  0.027
AB032015 AB032015 Photobacterium damselae ssp. damselae ge...    40  0.027
AB032014 AB032014 Photobacterium histaminum gene for 16S rRN...    40  0.027

Primer Pdp-P2r
ACACTCgAATCTCTTCAAgT

VO16SR275 X71834 V.ordalii (ssp. MSC 275) gene for 16S ribos...    38  0.036
VD16SRRNA X74700 V.damsela (ATCC 33539T) gene for 16S riboso...    38  0.036
PP16SRRW X78106 P.damselea (wild isolate) 16S rRNA gene. 2/1995    38  0.036
PHR16SRD2 D25308 Photobacterium histaminum 16S rDNA gene. 2/...    38  0.036
PDA18496 Y18496 Photobacterium damselae 16S rRNA gene. 7/1999      38  0.036
AY198105 AY198105 Uncultured bacterium clone ARKMP10 16S rib...    38  0.036
AY147861 AY147861 Photobacterium damselae ssp. damselae st...    38  0.036
AY147860 AY147860 Photobacterium damselae ssp. piscicida s...    38  0.036
AY147859 AY147859 Photobacterium damselae ssp. piscicida s...    38  0.036
AY147858 AY147858 Photobacterium damselae ssp. piscicida s...    38  0.036
AY147857 AY147857 Photobacterium damselae ssp. piscicida s...    38  0.036
AY147856 AY147856 Photobacterium damselae ssp. piscicida s...    38  0.036
AF468347 AF468347 Arctic sea ice bacterium ARK10170 16S ribo...    38  0.036
AF468346 AF468346 Arctic sea ice bacterium ARK10162 16S ribo...    38  0.036
AF468344 AF468344 Arctic sea ice bacterium ARK10150 16S ribo...    38  0.036
AF468323 AF468323 Uncultured bacterium clone ARKMP-22 16S ri...    38  0.036
AF468241 AF468241 Uncultured bacterium clone ARKDMS-28 16S r...    38  0.036
AB032015 AB032015 Photobacterium damselae ssp. damselae ge...    38  0.036
AB032014 AB032014 Photobacterium histaminum gene for 16S rRN...    38  0.036
AB026844 AB026844 Photobacterium damselae ssp. piscicida g...    38  0.036

Primer Pdp-P3f
AAgCTTgAAgAgATTCgAgTg

VD16SRRNA X74700 V.damsela (ATCC 33539T) gene for 16S riboso...    42  0.007
PP16SRR X78105 P.damsela (NCIMB 2058) 16S rRNA gene. 1/1995        42  0.007
PHR16SRD2 D25308 Photobacterium histaminum 16S rDNA gene. 2/...    42  0.007
AY227004 AY227004 Arctic sea ice bacterium ARK10167 isolate ...    42  0.007
AY198105 AY198105 Uncultured bacterium clone ARKMP10 16S rib...    42  0.007
AY147861 AY147861 Photobacterium damselae ssp. damselae st...    42  0.007
AY147860 AY147860 Photobacterium damselae ssp. piscicida s...    42  0.007
AY147859 AY147859 Photobacterium damselae ssp. piscicida s...    42  0.007
AY147858 AY147858 Photobacterium damselae ssp. piscicida s...    42  0.007
AY147857 AY147857 Photobacterium damselae ssp. piscicida s...    42  0.007
AF468350 AF468350 Arctic sea ice bacterium ARK10299 16S ribo...    42  0.007
AF468349 AF468349 Arctic sea ice bacterium ARK10284 16S ribo...    42  0.007
AF468348 AF468348 Arctic sea ice bacterium ARK10172 16S ribo...    42  0.007
AF468347 AF468347 Arctic sea ice bacterium ARK10170 16S ribo...    42  0.007
AF468346 AF468346 Arctic sea ice bacterium ARK10162 16S ribo...    42  0.007
AF468323 AF468323 Uncultured bacterium clone ARKMP-22 16S ri...    42  0.007
AF468241 AF468241 Uncultured bacterium clone ARKDMS-28 16S r...    42  0.007
AF441962 AF441962 Uncultured gamma proteobacterium clone CD1...    42  0.007
AB032015 AB032015 Photobacterium damselae ssp. damselae ge...    42  0.007
AB032014 AB032014 Photobacterium histaminum gene for 16S rRN...    42  0.007

Primer Pdp-P4r
CCACCTCgCggTCTTgCTgC

VD16SRRNA X74700 V.damsela (ATCC 33539T) gene for 16S riboso...    40  0.009
UPL241008 AJ241008 uncultured Planctomycetes Sva0500 16S rRN...    40  0.009
UEU81675 U81675 Unidentified eubacterium clone vadinBC32 16S...    40  0.009
UEQ408208 AJ408208 Uncultured equine intestinal eubacterium ...    40  0.009
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UEAJ9501 AJ009501 uncultured bacterium SJA-171 16S rRNA gene...    40  0.009
PP16SRRW X78106 P.damselea (wild isolate) 16S rRNA gene. 2/1995    40  0.009
CDI582245 AJ582245 Uncultured candidate division OP8 bacteri...    40  0.009
AY508290 AY508290 Uncultured bacterium clone HH41_4 16S ribo...    40  0.009
AY147856 AY147856 Photobacterium damselae ssp. piscicida s...    40  0.009
AF323775 AF323775 Uncultured bacterium clone BA059 16S ribos...    40  0.009
AF317742 AF317742 Unidentified bacterium wb1_A09 small subun...    40  0.009
AF050585 AF050585 Uncultured eubacterium WCHB1-71 16S riboso...    40  0.009
AB032015 AB032015 Photobacterium damselae ssp. damselae ge...    40  0.009
AB032014 AB032014 Photobacterium histaminum gene for 16S rRN...    40  0.009
AB026844 AB026844 Photobacterium damselae ssp. piscicida g...    40  0.009
AY540494 AY540494 Uncultured bacterium clone A3 16S ribosoma...    40  0.009
UEU81675 U81675 Unidentified eubacterium clone vadinBC32 16S...    40  0.009
AF050585 AF050585 Uncultured eubacterium WCHB1-71 16S riboso...    40  0.009
AY571810 AY571810 Uncultured Rubrobacter sp. clone 347E 16S ...    40  0.009
AE015936 AE015936 Clostridium tetani E88, section 1 of 10 of...    34  0.55
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Primer Vv-P1
gACTATCgCATCAACAACCg

VIBVVHAB M34670 V.vulnificus cytolysin (vvhA) and vvhB gene ...    40  0.009
AP005348 AP005348 Vibrio vulnificus YJ016 DNA, chromosome II...    40  0.009
AE016809 AE016809 Vibrio vulnificus CMCP6 chromosome II sect...    40  0.009
AB124803 AB124803 Vibrio vulnificus vvhB, vvhA genes for hyp...    40  0.009
AB124802 AB124802 Vibrio vulnificus vvhB, vvhA genes for hyp...    40  0.009
AF492764 AF492764 Drosophila melanogaster transposon rover, ...    32  2.2
AF195879 AF195879 Drosophila melanogaster chromosome 9 unkno...    32  2.2
AE003680 AE003680 Drosophila melanogaster chromosome 3R, sec...    32  2.2
AE003604 AE003604 Drosophila melanogaster chromosome 3R, sec...    32  2.2
AE003497 AE003497 Drosophila melanogaster chromosome X, sect...    32  2.2
BX927148 BX927148 Corynebacterium glutamicum ATCC 13032, IS ...    32  2.2
AP005274 AP005274 Corynebacterium glutamicum ATCC 13032 DNA,...    32  2.2
AE003680 AE003680 Drosophila melanogaster chromosome 3R, sec...    32  2.2
AE003604 AE003604 Drosophila melanogaster chromosome 3R, sec...    32  2.2
AE003497 AE003497 Drosophila melanogaster chromosome X, sect...    32  2.2

Primer Vv-P2
AggTAgCgAgTATTACTgCC

VIBVVHAB M34670 V.vulnificus cytolysin (vvhA) and vvhB gene ...    40  0.009
AP005348 AP005348 Vibrio vulnificus YJ016 DNA, chromosome II...    40  0.009
AB124802 AB124802 Vibrio vulnificus vvhB, vvhA genes for hyp...    40  0.009
MUSPPPPA M81475 Murine phosphoprotein phosphatase mRNA, comp...    34  0.55
BC046617 BC046617 Mus musculus protein phosphatase 3, cataly...    34  0.55
AC025669 AC025669 Mus musculus chromosome 14, clone RP23-5O1...    34  0.55
AK015002 AK015002 Mus musculus adult male testis cDNA, RIKEN...    34  0.55
BX005231 BX005231 Mouse DNA sequence from clone RP23-392C6 o...    32  2.2
AL645570 AL645570 Mouse DNA sequence from clone RP23-377H12 ...    32  2.2
AL356111 AL356111 Human DNA sequence from clone RP11-501G6 o...    32  2.2
AC132516 AC132516 Homo sapiens 3 BAC RP11-264A3 (Roswell Par...    32  2.2
AC116301 AC116301 Homo sapiens 3 BAC RP11-625D20 (Roswell Pa...    32  2.2
AC060788 AC060788 Homo sapiens chromosome 8, clone CTD-2008O...    32  2.2
AE001025 AE001025 Archaeoglobus fulgidus DSM 4304 section 82...    32  2.2
AP001680 AP001680 Homo sapiens genomic DNA, chromosome 21q, ...    30  8.7
AP000942 AP000942 Homo sapiens genomic DNA, chromosome 11 cl...    30  8.7
AF205888 AF205888 Homo sapiens AXIN2 (AXIN2) mRNA, complete ...    30  8.7
AC113168 AC113168 Homo sapiens chromosome 3 clone RP11-268B2...    30  8.7
AC023825 AC023825 Homo sapiens chromosome 16 clone RP11-322D...    30  8.7
CNS09ZLG BX832686 Arabidopsis thaliana Full-length cDNA Comp...    30  8.7

Query= Vv-P3
gCTATTTCACCgCCgCTCAC

VIBVVHAB M34670 V.vulnificus cytolysin (vvhA) and vvhB gene ...    40  0.009
AP005348 AP005348 Vibrio vulnificus YJ016 DNA, chromosome II...    40  0.009
AF376033 AF376033 Vibrio vulnificus isolate IF Vv11 cytolysi...    40  0.009
AF376032 AF376032 Vibrio vulnificus isolate IF Vv10 cytolysi...    40  0.009
AF376031 AF376031 Vibrio vulnificus isolate IF Vv24 cytolysi...    40  0.009
AF376030 AF376030 Vibrio vulnificus isolate IF Vv18 cytolysi...    40  0.009
AF376029 AF376029 Vibrio vulnificus isolate CNRVC 970121 cyt...    40  0.009
AF376028 AF376028 Vibrio vulnificus isolate CNRVC 970120 cyt...    40  0.009
AF376027 AF376027 Vibrio vulnificus strain CIP 75.4T cytolys...    40  0.009
AE016809 AE016809 Vibrio vulnificus CMCP6 chromosome II sect...    40  0.009
AB124803 AB124803 Vibrio vulnificus vvhB, vvhA genes for hyp...    40  0.009
AB124802 AB124802 Vibrio vulnificus vvhB, vvhA genes for hyp...    40  0.009
AF116529 AF116529 Caenorhabditis elegans synthetic multivulv...    32  2.2
AF000195 AF000195 Caenorhabditis elegans cosmid C32F10, comp...    32  2.2
AE014752 AE014752 Bifidobacterium longum NCC2705 section 139...    32  2.2
AE009878 AE009878 Pyrobaculum aerophilum strain IM2 section ...    32  2.2
SME591785 AL591785 Sinorhizobium meliloti 1021 complete chro...    30  8.7
AE016989 AE016989 Shigella flexneri 2a str. 2457T section 12...    30  8.7
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Query= Vv-P4
CCgCAgAgCCgTAAACCgAA

VIBVVHAB M34670 V.vulnificus cytolysin (vvhA) and vvhB gene ...    40  0.009
AY046900 AY046900 Vibrio vulnificus cytolysin (vvhA) gene, p...    40  0.009
AP005348 AP005348 Vibrio vulnificus YJ016 DNA, chromosome II...    40  0.009
AE016809 AE016809 Vibrio vulnificus CMCP6 chromosome II sect...    40  0.009
AB124802 AB124802 Vibrio vulnificus vvhB, vvhA genes for hyp...    40  0.009
AL606824 AL606824 Mouse DNA sequence from clone RP23-9G13 on...    32  2.2
AY426744 AY426744 Phytophthora sojae putative phosphatidylin...    32  2.2
AF449619 AF449619 Phytophthora sojae isolate P6497 exonuclea...    32  2.2
AE003616 AE003616 Drosophila melanogaster chromosome 2L, sec...    32  2.2
AE003431 AE003431 Drosophila melanogaster chromosome X, sect...    32  2.2
AC023747 AC023747 Drosophila melanogaster X BAC RP98-38L1 (R...    32  2.2
AC023742 AC023742 Drosophila melanogaster X BAC RP98-43C24 (...    32  2.2
AC012675 AC012675 Drosophila melanogaster, chromosome 2L, re...    32  2.2
AE003431 AE003431 Drosophila melanogaster chromosome X, sect...    32  2.2
AE003616 AE003616 Drosophila melanogaster chromosome 2L, sec...    32  2.2
AE003639 AE003639 Drosophila melanogaster chromosome 2L, sec...    30  8.7
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Primer VH-1
AACgAgTTATCTgAACCTTC

VSP508300 AJ508300 Vibrio sp. SR2 partial 16S rRNA gene. 9/2003    40  0.009
VD16SRNA X99762 V.diabolus 16S ribosomal RNA. 6/2003               40  0.009
AY456924 AY456924 Vibrio parahaemolyticus strain EcGS020801 ...    40  0.009
AY344374 AY344374 Unidentified bacterium clone K2-S-4 16S ri...    40  0.009
AY321532 AY321532 Marine bacterium 13706 16S ribosomal RNA g...    40  0.009
AY264928 AY264928 Vibrio harveyi strain OVL 0-53535-C 16S ri...    40  0.009
AY038544 AY038544 Uncultured gamma proteobacterium clone CD4...    40  0.009
AF388389 AF388389 Vibrio parahaemolyticus clone Vp 27 16S ri...    40  0.009
AF388388 AF388388 Vibrio parahaemolyticus clone F44 16S ribo...    40  0.009
AF388387 AF388387 Vibrio parahaemolyticus clone Vp16 16S rib...    40  0.009
AF388386 AF388386 Vibrio parahaemolyticus clone Vp23 16S rib...    40  0.009
AF343953 AF343953 Marine bacterium NBF32 16S ribosomal RNA g...    40  0.009
AF319770 AF319770 Vibrio sp. Ex97 16S ribosomal RNA gene, pa...    40  0.009
AF319769 AF319769 Vibrio sp. Ex25 16S ribosomal RNA gene, pa...    40  0.009
AB038030 AB038030 Vibrio splendidus biovar II gene for 16S r...    40  0.009
AB031630 AB031630 Uncultured gamma proteobacterium TIHP368-0...    40  0.009
AB031614 AB031614 Uncultured gamma proteobacterium TIHP302-2...    40  0.009
AB031591 AB031591 Uncultured gamma proteobacterium TIHP302-0...    40  0.009
AY038544 AY038544 Uncultured gamma proteobacterium clone CD4...    40  0.009
AY580861 AY580861 Uncultured gamma proteobacterium clone PI_...    40  0.009

Primer VH-2
gCAgCTATTAACTACACTACC

VS16SRRNZ Z22999 Vibrio sp. (A065) gene for 16S ribosomal RN...    42  0.007
VS16SRRNY Z22998 Vibrio sp. (A063) gene for 16S ribosomal RN...    42  0.007
VS16SRRNW Z22996 Vibrio sp. (A060) gene for 16S ribosomal RN...    42  0.007
VS16SRRND Z22973 Vibrio sp. (A068) gene for 16S ribosomal RN...    42  0.007
VF16SRRNX Z22990 V.fluvialis (ATCC 33812) gene for 16S ribos...    42  0.007
AY456924 AY456924 Vibrio parahaemolyticus strain EcGS020801 ...    42  0.007
AY374391 AY374391 Uncultured Vibrio sp. clone 2-129 16S ribo...    42  0.007
AY345423 AY345423 Bacterium K23 16S ribosomal RNA gene, part...    42  0.007
AY264934 AY264934 Vibrio harveyi strain ACMM 645 16S ribosom...    42  0.007
AY264930 AY264930 Vibrio harveyi strain UQM 2724 16S ribosom...    42  0.007
AY264926 AY264926 Vibrio harveyi strain OVL 99-52331-A 16S r...    42  0.007
AY264925 AY264925 Vibrio harveyi strain OVL 0-53535-F 16S ri...    42  0.007
AY245195 AY245195 Vibrio vulnificus isolate 7 16S ribosomal ...    42  0.007
AY245189 AY245189 Vibrio vulnificus isolate 9 16S ribosomal ...    42  0.007
AY245188 AY245188 Vibrio parahaemolyticus isolate L21 16S ri...    42  0.007
AY245178 AY245178 Vibrio parahaemolyticus isolate 13 16S rib...    42  0.007
AY241409 AY241409 Vibrio sp. UST010723-015 16S ribosomal RNA...    42  0.007
AF540018 AF540018 Vibrio parahaemolyticus strain RLUH-1 16S ...    42  0.007
AF537958 AF537958 Vibrio alginolyticus strain VM102 16S ribo...    42  0.007
AF465376 AF465376 Vibrio sp. UST991130-022 16S ribosomal RNA...    42  0.007
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Primer Car1
gCTTgAAgAgATTCgAgT

VO16SR275 X71834 V.ordalii (ssp. MSC 275) gene for 16S ribos...    36  0.14
VD16SRRNA X74700 V.damsela (ATCC 33539T) gene for 16S riboso...    36  0.14
PP16SRRW X78106 P.damselea (wild isolate) 16S rRNA gene. 2/1995    36  0.14
PHR16SRD2 D25308 Photobacterium histaminum 16S rDNA gene. 2/...    36  0.14
PDA18496 Y18496 Photobacterium damselae 16S rRNA gene. 7/1999      36  0.14
AY227004 AY227004 Arctic sea ice bacterium ARK10167 isolate ...    36  0.14
AY198105 AY198105 Uncultured bacterium clone ARKMP10 16S rib...    36  0.14
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AY147861 AY147861 Photobacterium damselae ssp. damselae st...    36  0.14
AY147860 AY147860 Photobacterium damselae ssp. piscicida s...    36  0.14
AY147859 AY147859 Photobacterium damselae ssp. piscicida s...    36  0.14
AY147858 AY147858 Photobacterium damselae ssp. piscicida s...    36  0.14
AY147857 AY147857 Photobacterium damselae ssp. piscicida s...    36  0.14
AY147856 AY147856 Photobacterium damselae ssp. piscicida s...    36  0.14
AF468350 AF468350 Arctic sea ice bacterium ARK10299 16S ribo...    36  0.14
AF468348 AF468348 Arctic sea ice bacterium ARK10172 16S ribo...    36  0.14
AF468347 AF468347 Arctic sea ice bacterium ARK10170 16S ribo...    36  0.14
AF468344 AF468344 Arctic sea ice bacterium ARK10150 16S ribo...    36  0.14
AF468241 AF468241 Uncultured bacterium clone ARKDMS-28 16S r...    36  0.14
AF441962 AF441962 Uncultured gamma proteobacterium clone CD1...    36  0.14

Primer Car2
CACCTCgCggTCTTgCTg

UBA307936 AJ307936 uncultured bacterium mRNA for 16S ribosom...    36  0.14
CDI582264 AJ582264 Uncultured candidate division OP8 bacteri...    36  0.14
CDI582245 AJ582245 Uncultured candidate division OP8 bacteri...    36  0.14
BSPZ77636 Z77636 Bacterium 2-400 C2.37 partial 16S rRNA gene...    36  0.14
AY508339 AY508339 Uncultured bacterium clone HH41_12 16S rib...    36  0.14
AY147861 AY147861 Photobacterium damselae ssp. damselae st...    36  0.14
AY147860 AY147860 Photobacterium damselae ssp. piscicida s...    36  0.14
AY147859 AY147859 Photobacterium damselae ssp. piscicida s...    36  0.14
AY147858 AY147858 Photobacterium damselae ssp. piscicida s...    36  0.14
AY147857 AY147857 Photobacterium damselae ssp. piscicida s...    36  0.14
AY147856 AY147856 Photobacterium damselae ssp. piscicida s...    36  0.14
AF523927 AF523927 Uncultured bacterium clone RCP1-64 16S rib...    36  0.14
AF050586 AF050586 Uncultured eubacterium WCHB1-82 16S riboso...    36  0.14
AF050585 AF050585 Uncultured eubacterium WCHB1-71 16S riboso...    36  0.14
AB116468 AB116468 Uncultured gamma proteobacterium gene for ...    36  0.14
AF050585 AF050585 Uncultured eubacterium WCHB1-71 16S riboso...    36  0.14
AF050586 AF050586 Uncultured eubacterium WCHB1-82 16S riboso...    36  0.14
AY571810 AY571810 Uncultured Rubrobacter sp. clone 347E 16S ...    36  0.14
AE015936 AE015936 Clostridium tetani E88, section 1 of 10 of...    32  2.2

Primer Nest-car1
ggTCTTgCTgCCCTCTg

AC005578 AC005578 Homo sapiens chromosome 19, cosmid F20887,...    34  0.56
UPL241008 AJ241008 uncultured Planctomycetes Sva0500 16S rRN...    34  0.56
UBA488085 AJ488085 Uncultured bacterium partial 16S rRNA gen...    34  0.56
PDA18496 Y18496 Photobacterium damselae 16S rRNA gene. 7/1999      34  0.56
AY508339 AY508339 Uncultured bacterium clone HH41_12 16S rib...    34  0.56
AY508338 AY508338 Uncultured bacterium clone HH41_11 16S rib...    34  0.56
AY508290 AY508290 Uncultured bacterium clone HH41_4 16S ribo...    34  0.56
AY147861 AY147861 Photobacterium damselae ssp. damselae st...    34  0.56
AY147860 AY147860 Photobacterium damselae ssp. piscicida s...    34  0.56
AY147859 AY147859 Photobacterium damselae ssp. piscicida s...    34  0.56
AY147858 AY147858 Photobacterium damselae ssp. piscicida s...    34  0.56
AY147857 AY147857 Photobacterium damselae ssp. piscicida s...    34  0.56
AY147856 AY147856 Photobacterium damselae ssp. piscicida s...    34  0.56
AJ583205 AJ583205 uncultured bacterium partial 16S rRNA gene...    34  0.56
AF110276 AF110276 Beggiatoa sp. MS-81-1c 16S ribosomal RNA g...    34  0.56
AB026844 AB026844 Photobacterium damselae ssp. piscicida g...    34  0.56
AC122795 AC122795 Mus musculus BAC clone RP24-226D9 from chr...    32  2.2
HSJ828K20 AL049737 Human DNA sequence from clone RP5-828K20 ...    32  2.2
AC010883 AC010883 Homo sapiens BAC clone RP11-339H12 from 2,...    30  8.7

�������	�� ��,�A(>>>C������������	���������	��	����,�����	��	���!����������E���	%
��!��5������E�/-������?�.��/��

Primer Ure-3
CTTgAATATCCATCTCATCTgC

LDU40071 U40071 Listonella damsela urease large subunit (ure...    44  0.002
AY363684 AY363684 Yersinia kristensenii urease gene locus, a...    40  0.036
AY363683 AY363683 Yersinia intermedia urease gene locus, and...    40  0.036
AC122866 AC122866 Mus musculus BAC clone RP23-145J18 from 8,...    36  0.56
AC068544 AC068544 Homo sapiens BAC clone RP11-369J9 from 2, ...    36  0.56
U32736 U32736 Haemophilus influenzae Rd section 51 of 163 of...    36  0.56
AC124814 AC124814 Mus musculus chromosome 1, clone RP24-119P...    36  0.56
BX322656 BX322656 Mouse DNA sequence from clone RP23-146D13 ...    34  2.2
AC122203 AC122203 Mus musculus BAC clone RP23-69J7 from 5, c...    34  2.2
AC108773 AC108773 Mus musculus chromosome 5, clone RP23-118L...    34  2.2
HS354N19 AL022722 Human DNA sequence from clone RP3-354N19 o...    34  2.2
AC116010 AC116010 Homo sapiens chromosome 11, clone RP11-139...    34  2.2
AC078982 AC078982 Homo sapiens 3 BAC RP11-486O23 (Roswell Pa...    34  2.2
AC055878 AC055878 Homo sapiens chromosome 11, clone RP11-34N...    34  2.2
AC025160 AC025160 Homo sapiens 12 BAC RP11-526P6 (Roswell Pa...    34  2.2
AY363681 AY363681 Yersinia bercovieri urease gene locus, and...    34  2.2
AB119283 AB119283 Homo sapiens FSTL1 gene for follistatin-re...    34  2.2
AC069160 AC069160 Arabidopsis thaliana chromosome 1 BAC T9I1...    32  8.8
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Primer Ure-5_
TCCggAATAggTAAAgCggg

LDU40071 U40071 Listonella damsela urease large subunit (ure...    40  0.009
AL513343 AL513343 Human DNA sequence from clone RP11-90O23 o...    34  0.55
AC133207 AC133207 Mus musculus BAC clone RP23-116L23 from ch...    30  8.7
AC136431 AC136431 Homo sapiens chromosome 16 clone RP11-148M...    30  8.7
AC108073 AC108073 Homo sapiens BAC clone RP11-713C19 from 4,...    30  8.7
AC104166 AC104166 Homo sapiens chromosome 3 clone RP11-199N2...    30  8.7
AC099674 AC099674 Homo sapiens chromosome 1 clone RP11-143H1...    30  8.7
AC092326 AC092326 Homo sapiens chromosome 16 clone RP11-14N9...    30  8.7
AC079790 AC079790 Homo sapiens BAC clone RP11-484E6 from 2, ...    30  8.7
AC020716 AC020716 Homo sapiens BAC clone RP11-449G13 from 16...    30  8.7
AC003689 AC003689 Homo sapiens Chromosome 11q12.2 PAC clone ...    30  8.7
SYCSLLLH D64006 Synechocystis sp. PCC 6803 DNA, complete gen...    30  8.7
AE005457 AE005457 Escherichia coli O157:H7 EDL933 genome, co...    30  8.7
L78837S2 L78838 Homo sapiens T cell surface glycoprotein CD6...    30  8.7
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3,= �������	!����.��������'��F�2�������+������9��2�!-��

$	"�	��	%���	6	�
�	���'��&���

��+������9��2�!-��

�-��!�9��4B5B>3

�,�	!����.���������.�$�+�����-����������9��$*5

�-������ ��� ��� ���0�������� �7&� ���� ������������� ��� ��� ��?��>��������
�������2

���������������!�!� ����C���������7&�������
�7&�����������������
������������������'K��� �
�>���
!���������������������
�������������������
�����������
0������*,���������
	�������������
'6� ����� �������� ��� ;������R��0������	���� G;0	I� ���������� $&9B
$@'B�$(&B�'@:B�7:&B�6$'B�66(B�&(7

���F� ��?������>���������B�����������5��������B��A���������������
��� ���� ���������������������� ��� ����7&� ����������2�������� ��
���������������>��?���������������2

����� G�I� ����� ��� ��� ������� ��������� ���� C������� >����� ������ ���
�A������	�������2�+A���������������s
G��I��������� �������������������������������������������������
��
���������������7K��� ����������������2
G���I� ����� ��� ��� ������� ���� ������������ ���������� ���� ��� ��
��
������������������2
G��I�	���������������������������������'9T 
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!������� ������ ��� ���������� ������ ��� ;0	� ���� � 8�B� ��������
 ����$B� ����'B� �����7����� ����6
!��������������;0	B�'6�������B������������������
 ��������������������������

���F� ������������2�+A��������������������������������������������
�����M� �������� ��� ���������2� !����� �����B� '6� ��� ���� ��� ����
���������������������������� �������������������0���������7&2���
��� �������������� ��� ����������2� ������� ������� ��� ��� >��?
��������������2

����� G�I������ ��� ��� ������� ��������� ���� ����� ����������� ���� ��� ��
��
���������������7K��� ����������������2
G��I� ����� ��� ��� ������� ���� ������������ ���������� ���� ��� ��
��
������������������2
G���I�	���������������������������������'9T 

*,���������2����9����

�-������ +A������ ������ ��� ����������� ���� ����� ���� ������
��������������
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���������������
!������
����
0�������������
���������������������
������������

���F� /�������� �����������������B��������������������������������
��� ���� ��� �������������������2�������� ������������ ��� ������
�������������2�3�������������������������������������2

3,��-��-����2����������������%�������9�����2��$�+����

�-������ +A�����������������������������������������������������������
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����	���� �������������������
��������!���������� ����?�����������
���������� ����������������������
�������������� ,���R����������������������

���F� +A����������������������������������������2�����#���������������
����� �� ��������� ������� ���?������ *� ������ ��� �������� ����
�������2
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�-������ -������������ ���� �������������� ��� ���������	����� ����	��	� ��
! �2

���������� ! ��������>���
0����������������
-���������!���������
����������������������
!������� ��$B� ��'B�/��*7J�����/��9J
��	��������������������	��	����2�����	��	�������������	��	����2
!��������
 �����������������������	��	����2�����	��	�������������	��	����2
!��������
 ������������������	������
���������������������������	������'#������������������
+�������������� ������B� ����B� $##��� ��	� ������B� �������
�������B�!�����������������������2

���F� ���� ! �� ������� ������ ������� ��	� ���� ���� ����������� ��� ���
����	��	�
���������������	��������������������������������2
������������������������������������������������������
����! �����������������	������������	������

5,������	��������������A(3�2�-�C

2�1 6�(��$����	������������
������������������7&���������'6������2����������������������������2������
����� ���� ���� ��� ��
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2�< ���	�
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����� ���� ���� ��� ��
����� �������� ��� �������2� ������ �������� ��� ���� >���� ��
������?��������A����2

2�5 ������������	���������	�
0�������C�����������������������M�������������������������������2

;,�6�������
..��������2����9��

�-������ �������� ������� ���� ���������� �A��������� ��� ��������� ���B
��������������������B�����������������������������������������
��� ������������� ������2� !�������� ���� ������������� ������� ���
����������������>�����������������������������������������
�����2

���������� !������ ��������� ����� ���������� ���� ��������� �� ���>� ��
�����������������������2

���F� +A������ ���������������������������� �������� ��������������
����������2
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'K�����7K��� ������������
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.��?���������������������M� ����������������������������A������������ ��������
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SUMMARY

The Vibrionaceae is a large and complex group of marine bacteria that are important to the
health of aquatic animals. A range of pathogenicity is seen across the species but a
consistent feature is opportunistic basis of infection. Nearly all phases of production are
affected from larval rearing through to competent adult animals. Disease outbreaks may
occur in disparate animal groups from marine mammals, through to fin fish, crustacea,
molluscs and zooxanthellae of coral. Some strains however can act as probionts and have
proved effective as a means of controlling disease caused by other species of Vibrionaceae.

Identification: Routine, high-volume identification is realistically achieved by phenotyping
using standardised tests. To accommodate the large number of taxa and the phenotypic
diversity that exists intra-species, identification is only practicable using computer-assisted
probabilistic methods. The use of molecular tools for identification remains limited but PCR
for several species is useful as a means of rapid screening or confirmatory identification.

Status of Australia and New Zealand: The range of Vibrionaceae associated with aquatic
animals in Australia is relatively small despite the diversity of habitats, geographic range
and climatic variation. Major pathogens encountered are Photobacterium damselae ssp.
damselae, Vibrio anguillarum and Vibrio harveyi. More unusual species isolated are
Photobacterium damselae ssp. piscicida, Vibrio scophthalmi and Vibrio penaeicida.

Introduction
The Vibrionaceae is an important and
ubiquitous group of bacteria in marine and
estuarine environments57. Characteristically
they have a close association with aquatic
animals either as symbionts, normal flora or

as pathogens. The ability of the group to
occupy a wide diversity of habitats means
that the Vibrionaceae have direct and
indirect affects on aquaculture either as
pathogens that are the cause of major
disease, low grade infections that erode
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productivity or beneficial effects as
probionts like some strains of Vibrio
alginolyticus4 or V. mediterranei24. To
varying degrees, Vibrionaceae have an
intimate relationship with all farmed marine
species of aquatic animals from live feed
inputs such as Artemia and rotifers,
crustaceans, bivalved and single shelled
molluscs through to fin fish. The myriad of
types, the range of species and their diverse
role in aquaculture make the Vibrionaceae
an important but challenging group of
bacteria.

Taxonomy
The Vibrionaceae comprise five genera:
Enterovibrio, Grimontia, Moritella,
Photobacterium and Vibrio. The genus
Listonella has also been proposed and
although a validly published name, there is
now little evidence to justify its status3, and
use of the name is declining. The taxonomy
of the family is based largely on
phylogenetic analysis of 16S rDNA,
supported by fluorescent amplified
fragment length polymorphism data53,54.
FAFLP has proved particularly useful as a
means of species delineation because of the
high level of 16S rDNA sequence similarity
that exists between many species of the
Vibrionaceae. Currently some 89 species
across the five genera are recognised; most
of the species occur in the genus Vibrio.
Phenotypes, when based on numerical
taxonomy, are generally useful and
predictive14,15 but where kit systems have
been used to define species, invariably
descriptions are poor and insufficient for
the purpose of identification. There is
marked genomic plasticity within the
Vibrionaceae which is seen as pronounced
phenotypic diversity between and within
species52,58. As a consequence, finding traits
that differentiate species continues to be a
problem, particularly those delineated by
molecular taxonomy.

Disease in Aquatic Animals
Central to disease involving Vibrionaceae is
the opportunistic basis of infection. The
pathogen may have an intimate association
with the host as normal flora but only
exhibits its pathogenic capacity once host

defences are breached. This may occur
either from stress events that lead to
immunosuppression, physical damage to the
integument, or the emergence of aggressive
biovars within a population. Severity of
disease may range from fulminating
septicaemias, typical of disease outbreaks,
through to chronic infections that affect just
a few individuals.

Species of Vibrionaceae have an obligate
requirement for NaCl19 that ranges from as
little as 5-15mM for V. cholerae and
V. metschnikovii to 300-400 mM for
V. splendidus7,9. A critical factor for
potential pathogens is the coincidence of
physiologies between host and pathogen.
For osmoregulators such as fin fish,
pathogens must have an optimum NaCl
requirement close to physiological levels of
vertebrates while for osmoconformers such
as molluscs and crustacea, pathogens have
optimum NaCl concentrations close to that
of seawater. Extracellular pathogenicity
factors such as siderophores, haemolysins,
cytotoxins and proteases have been
described in several species of
Vibrionaceae and appear to be important in
expression of disease1,29,63.

Host Range
Development of an exhaustive list of
Australian host species serves little purpose.
More importantly, cognisance of the range
of host types is central to obtaining an
understanding of the pathogenic versatility
of the Vibrionaceae. In nearly every group
of marine species can examples be found of
Vibrionaceae acting as pathogens. Major
groups affected are: marine mammals,
teleost fish, crustacea, molluscs, both
univalve and bivalve, and plants
represented by the zooxanthellae of coral10.

Species Enzootic in Australia
Listing Vibrionaceae known to occur in
Australia provides a guide to species that
have been found associated with aquatic
animals, Table 1. Not all the species listed
were found as pathogens.

Table 1. Vibrionaceae enzootic in Australia
Photobacterium damselae ssp. damselae
Photobacterium damselae ssp. piscicida
Photobacterium iliopiscarium
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Vibrio alginolyticus
Vibrio anguillarum
Vibrio chagasii
Vibrio cholerae non-O1
Vibrio cyclitrophicus
Vibrio diazotrophicus
Vibrio fischeri
Vibrio furnissii
Vibrio fluvialis
Vibrio halioticoli
Vibrio harveyi
Vibrio ichthyoenteri
Vibrio lentus
Vibrio mediterranei
Vibrio mimicus
Vibrio mytili
Vibrio natriegens
Vibrio navarrensis
Vibrio nereis
Vibrio parahaemolyticus
Vibrio pelagius
Vibrio penaeicida
Vibrio proteolyticus
Vibrio scophthalmi
Vibrio splendidus biovar I
Vibrio tasmaniensis
Vibrio tubiashii
Vibrio vulnificus biovar I

Species Exotic to Australia
Several pathogens, as listed in Table 2, have
not been detected in association with
aquatic animals and are considered exotic.
Table 2. Vibrionaceae exotic to Australia
Species Primary host
Moritella viscosa salmonids
Vibrio ordalii salmonids
Vibrio pectenicida scallops
Vibrio salmonicida salmonids
Vibrio tapetis clams
Vibrio vulnificus biovar II eels
Vibrio wodanis salmonids

Zoonotic Agents
Some species of Vibrionaceae are the cause
of zoonoses17, Table 3. Infection invariably
is the result of physical trauma arising from
puncture wounds or the result of ingesting
uncooked seafood. Life threatening
conditions have been reported occasionally
in the immunocompromised.

Table 3. Zoonotic Vibrionaceae
Photobacterium damselae ssp. damselae
Vibrio alginolyticus
Vibrio cholerae non-O1
Vibrio cincinnatiensis
Vibrio fluvialis
Vibrio furnissii
Vibrio harveyi
Vibrio mimicus

Vibrio parahaemolyticus
Vibrio vulnificus

Characteristics of the Vibrionaceae
Sodium chloride is pivotal for the growth of
Vibrionaceae. Many species have an
obligate requirement for sodium ions while
growth of nearly all species is stimulated by
NaCl, even those which have a low
requirement for NaCl such as V. cholerae45.
Species of the Vibrionaceae do not in
general have fastidious growth
requirements and can be readily grown on
peptone based media as long as NaCl
requirements are met. More reliable growth
is obtained with blood enriched media for
Moritella viscosa, V. salmonicida and
V. wodanis. In defined media some
Vibrionaceae require supplementation with
vitamins8; most strains however, even in
complex media, respond well to the
addition of low levels of yeast extract47. As
the natural habitat of the Vibrionaceae is
the marine environment, better growth is
obtained at a slightly alkaline pH in the
range of 7.5-7.8. Many species and strains
will form distinctive curved rods but this
characteristic is not diagnostic of the
Vibrionaceae. In tissue smears rods can
appear preternaturally large or pleomorphic
but on culture will assume more typical
form and proportions.

Uniformly the Vibrionaceae are facultative
anaerobes that ferment glucose. All species
are oxidase positive with the exception of
V. metschnikovii which is oxidase negative.
Species are sensitive to the vibriostat 0/129,
a pteridine derivative related to
trimethoprim34. Some species however,
such as V. lentus, may appear resistant if
inappropriate test media are used or if
strains have acquired resistance to
trimethoprim from the drfA1 gene in
plasmid class I integrons56. Most species of
Vibrionaceae will grow at 25°C except for
M. marina, M. viscosa, Ph. iliopiscarium,
Ph. phosphoreum, V. salmonicida and
V. wodanis which grow at 15°C. Zoonotic
species will all grow at 35-37°C.

Isolation Strategies
For osmoregulators, cultures from internal
sites should be made on media enriched
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with blood such as Blood Agar Base No. 2
(Oxoid) with 7% defibrinated sheep's blood
as a non-selective medium, and thiosulphate
citrate bile sucrose (TCBS; Oxoid37) agar as
a selective indicator medium for
Vibrionaceae. TCBS should only be used in
conjunction with a non-selective medium as
not all species will grow on TCBS. For
external sites on osmoregulators or any site
of an osmoconformer, samples should be
plated on either ZoBell's 2216E40 or
Johnson's marine agar25 (see Appendix 1) as
non-selective media and TCBS as the
selective medium. For salmonids,
particularly during periods of low water
temperatures, samples from external sites
should be plated on blood agar
supplemented with 1.5% NaCl31. Plates
should be incubated for 2-3 days at 25°C or
at 15°C for up to 7 days for psychrophiles.

Preservation
Cultures of Vibrionaceae can be held frozen
at -80°C or in liquid nitrogen. A
cryopreservative (see Appendix 1) based on
peptone and glycerol is suitable59. Long
term storage based on freeze-drying is
effective but the menstruum must be based
on meso-inositol43 to regulate membrane
phase transition temperature effects and
protein stabilisation28 during freeze-drying
and rehydration. Some species, notably
M. marina and V. salmonicida have proved
refractory to freeze-drying and are best
preserved frozen. Generally, cultures
recover well from preservation. ZMA or
JMA are suitable recovery media but for
more fastidious species particularly
M. marina, M. viscosa and V. salmonicida
blood agar supplemented with 2% NaCl
should be used. A prudent strategy for
recovery from freeze-drying is to use Vibrio
Recovery Medium (Appendix 1) which
contains sodium pyruvate12,35 which has
been found useful in repair of damaged
cells.

Identification Strategies
Phenotyping: Typically the Vibrionaceae
exhibit a wide diversity of phenotype not
only between species but importantly within
species. This heterogeneity in phenotype
means that identification using a small

number of tests either with keys or tables is
unreliable. A more dependable strategy is to
use a simultaneous polythetic approach48

combined with computer-assisted
probabilistic identification61.

An identification matrix, VibEx7
(Appendix 5), has been developed for
species of Vibrionaceae associated with a
diversity of aquatic animals in Australia
from both temperate and tropical regions15.
The matrix can identify 61 species and
biovars and a further 25 as yet un-named
protospecies of Vibrionaceae from aquatic
animals. The panel of tests consists of 39
biochemical and 5 antibiotic sensitivity
tests; details of the tests and formulations
are given in Appendix 2. The biochemical
tests are in conventional tube or plate
format. Alternatively, the panel of tests is
available commercially in miniaturised
format as MicroSys® V36 (DPIW,
Launceston, Tasmania).

Probabilistic identification is undertaken
using an implementation of Bayes
Theorem61. An identification is reached if
the Willcox probability value P�0.99 and
the modal likelihood score �0.001. The
Willcox probability is a measure of the
most likely identification, while the modal
likelihood is a measure of the goodness-of-
fit of the unknown to the nominated
species20. Probabilistic identification is
undertaken using PIBWin13, an intuitive
software package, available freely from the
University of Southampton, UK at:
http://www.som.soton.ac.uk/staff/tnb/pib.htm

Molecular: Identification of Vibrionaceae
using molecular methods is controversial.
Amplified fragment length polymorphism
(AFLP) and multilocus sequence typing51

have proved important in establishing the
taxonomic structure of the Vibrionaceae but
these procedures are not as yet suitable for
routine identification purposes. PCR
amplification of sequence motifs
characteristic of species is a practical means
of molecular identification but the scope of
application is limited. The most widely
described and conserved construct is the
16S rRNA gene but for the Vibrionaceae44

sequence divergence is only 9% which



�����������	
�����	������������������������������������������������������������

��� �!��"���#$%&'( 7$(

greatly limits the possibilities of identifying
motifs that are species unique. Sequences
other than 16S rRNA have been identified,
typically virulence factors, but the
constancy of these targets across strains of a
species is unknown and their suitability as
constructs for identification purposes is
questionable.

Recommended PCR primer sets relevant for
Vibrionaceae of aquatic animals in
Australia are for Ph. damselae and
V. harveyi. Based on the 16S rRNA gene
both primer sets are suitable for species
identification. The PCR for Ph. damselae is
in multiplex format41 with one primer pair
specific for Ph. damselae sensu lato and a
second primer pair for the urease gene ureC
that is specific for Ph. damselae ssp.
damselae. Evidence of Ph. damselae ssp.
piscicida is inferred by the absence of a
ureC amplicon. The primer pair for
V. harveyi39 is compromised to some extent
by known cross reaction with some, but not
all, strains of V. alginolyticus. For the
primers to be truly discriminating, positive
PCR reactions must be verified using at
least one of the phenotypic tests listed in
Table 4.
Table 4. Differential phenotypic tests for Vibrio

harveyi and Vibrio alginolyticus for
confirming a positive PCR reaction for
16S rRNA V. harveyi primers.

Species PNPG Aesculin2 Putrescine3

V. alginolyticus 16% 10% 100%
V. harveyi bv I 95% 95% 2%
V. harveyi bv II 100% 100% 0%
1PNPG: 2-nitrophenyl β-D-galactopyranoside; 2Aesculin
hydrolysis; 3Utilisation of putrescine

Identification by PCR should be limited to
pure cultures and used as a means of
confirming the identity of strains with
atypical phenotypes. Performance of the
primers has not been validated for the
purpose of direct detection in tissues or
environmental samples.

A range of primer sets for other constructs
in the Vibrionaceae have been described, of
which some have been critically evaluated.
Of these primers for the cth
cytolysin/haemolysin gene of V. vulnificus11

and the vah1 haemolysin gene of
V. anguillarum23 appear robust. Use of

these primers for identification in the
absence of other species defining
characteristics is not recommended since
the frequency at which the targets occur
intra-species is not known. The primers
may have value however for screening
purposes, particularly for strains where the
target is known to occur or for establishing
the presence of virulence factors.

Quality Control
Identification outcome is dependent on
several factors of which the most important
is the use of standardised tests. Substitution
with tests of different format should not be
made unless extensive testing has been
undertaken to verify test equivalence. It is
important to recognise and identify sources
of error which, if not well controlled, can
result in unreliable identification
outcomes48. Intrinsic error is associated
with some tests and some species that can
result in variable test outcomes. A second
form of error arises from procedural
deficiencies, particularly interpretation of
weak positive tests. Regular use of quality
control organisms (Table 5) is
recommended together with trend analysis
to identify drift in performance. With
practice, intra-laboratory test error of 2% is
achievable15,27,49.

Table 5. Vibrio Quality Control Strains
Vibrio anguillarum ATCC 19264T

Vibrio fluvialis NCTC 11327T

Vibrio mediterranei CIP 103203T

Vibrio parahaemolyticus ATCC 17802T

Vibrio tubiashii NCIMB 1340T

Limitations
The identification matrix VibEx7 reflects
the diversity of Vibrionaceae associated
with aquatic animals in Australia. It does
not however include all the validly
published species of Vibrionaceae as listed
in Table 6 and these species will not be
identified using the matrix.

Data for new species as they occur can be
readily added to the VibEx7 matrix. The
ability to differentiate the new species from
those already in the matrix can be assessed
using the IDSC tool in the PIBWin
software.
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Table 6. Species not in the VibEx7 matrix
Species Host
Enterovibrio coralii Plant
Enterovibrio norvegicus Animal
Moritella abyssi Environment
Moritella japonica Environment
Moritella profunda Environment
Moritella yayanosii Environment
Photobacterium aplysiae Animal
Photobacterium frigidiphilum Environment
Photobacterium ganghwense Environment
Photobacterium halotolerans Environment
Photobacterium indicum Environment
Photobacterium lipolyticum Environment
Photobacterium profundum Environment
Photobacterium rosenbergii Plant
Vibrio aerogenes Environment
Vibrio brasiliensis Animal
Vibrio coralliilyticus Plant
Vibrio crassostreae Animal
Vibrio diabolicus Environment
Vibrio ezurae Animal
Vibrio fortis Animal
Vibrio gallicus Animal
Vibrio gigantis Animal
Vibrio hepatarius Animal
Vibrio hispanicus Animal
Vibrio kanaloae Animal
Vibrio neonatus Animal
Vibrio neptunius Animal
Vibrio pacinii Environment
Vibrio pomeroyi Animal
Vibrio ponticus Animal
Vibrio rotiferianus Animal
Vibrio ruber Environment
Vibrio superstes Animal
Vibrio xuii Animal
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APPENDICES

Appendix 1
Maintenance Media

Johnson's Marine Agar25

Peptone (Oxoid LP0037) 5.0 g
Yeast extract 1.0 g
Ferrous (II) sulphate (FeSO4·7H2O) 0.2 g
Sodium thiosulphate (Na2S2O3·5H2O) 0.3 g
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Agar 12.0 g
Aged seawater 900 ml
Distilled water 100 ml
pH 7.5-7.6
Autoclave at 121°C for 15 minutes

Sheep Blood Agar+2% NaCl
Blood agar base no.2 (Oxoid CM0271) 40.0 g
NaCl 15.0 g
Distilled water 1000 ml
pH 7.4±0.2
Autoclave at 121°C for 15 minutes and cool to 50°C;
aseptically add 70 ml of sterile defibrinated sheep's
blood, mix gently and pour as plates.

Vibrio Recovery Medium15

Peptone (Oxoid LP0037) 5.0 g
Yeast extract 1.0 g
Ferrous sulphate (FeSO4·7H2O) 0.2 g
Sodium thiosulphate (Na2S2O3·5H2O) 0.3 g
Sodium pyruvate 1.0 g
Bacteriological charcoal 2.0 g
Aged seawater 900 ml
Distilled water 100 ml
pH 7.5-7.6
Autoclave at 121°C for 15 minutes

ZoBell's Marine Agar 2216E40

Peptone (Oxoid LP0037) 5.0 g
Yeast extract (Oxoid LP0021) 1.0 g
Ferric (III) phosphate (FePO4·4H2O) 0.1 g
Aged seawater 900 ml
Distilled water 100 ml
Agar 12.0 g
pH 7.5-7.6
Autoclave at 121°C for 15 minutes

Cryopreservative (freezing)59

Proteose peptone no.3 (Difco) 1.0 g
Glycerol 8 ml
Distilled water 92 ml
Aliquot as 5 ml volumes and autoclave at 121°C for
15 minutes.

Cryopreservative (freeze-drying)18

Nutrient Broth No.2 (Oxoid CM067B) 16 ml
meso-inositol 2.4 g
Filter sterilise and add aseptically to 32 mL of sterile
inactivated horse serum. Mix and divide into 3 mL
aliquots. Store at -20°C.

Appendix 2
Culture Media for Identification

Note: Media formulations are based on the cited
source references but have been modified in some
instances for use with the Vibrionaceae. In most
cases the modification relates to the addition of NaCl
and supplementation with yeast extract.

The tests as formulated should not be substituted
with variants. The media as described are

standardised for the identification of Vibrionaceae
using the identification matrix VibEx7.

Arginine Dihydrolase55,60

Peptone (Oxoid LP0037) 0.1 g
Yeast extract (Oxoid LP0021) 0.1 g
NaCl 1.5 g
K2HPO4 0.03 g
Phenol red (1% aq) 0.1 ml
L-arginine hydrochloride 1.0 g
Agar 0.3 g
Distilled water 100 mL
pH 6.8

Distribute as 4ml volumes in 12x90mm culture
tubes. Autoclave at 121°C for 15 minutes.

Fermentation Test Medium2

Peptone (Oxoid LP0037) 10.0 g
Yeast extract (Oxoid LP0021) 1.0 g
Lab Lemco (Oxoid LP0029) 3.0 g
NaCl 15.0 g
Bromocresol purple 0.5%1 8 ml
Distilled water 900 ml
pH 7.2
10.5 g bromocresol purple in 100 ml 50:50 v/v
ethanol/distilled water

Dissolve the ingredients, check and adjust pH and
distribute as 90 ml volumes in screw cap bottles.
Sterilise by autoclaving at 121°C for 15 minutes.

Prepare filter sterilised stocks of the following
sugars as 10% stocks in distilled water: arbutin,
mannitol, salicin, sucrose and �-gentiobiose.

To 90 ml of sterile base add 10 ml of 10% sugar
stock to give a final concentration of 1%. Aliquot
medium as 3 ml volumes in 12 x 90mm diameter
sterile tubes.

Tolerance to NaCl60

7% NaCl
Tryptone (Oxoid L0042) 1.0 g
Yeast extract (Oxoid LP0021) 0.1 g
NaCl 7.0 g
Distilled water 100 mL
pH 7.2

10% NaCl
Tryptone (Oxoid L0042) 1.0 g
Yeast extract (Oxoid LP0021) 0.1 g
NaCl 10.0 g
Distilled water 100 mL
pH 7.2

Autoclave at 121°C for 15min as 100ml volumes in
sealed bottles to prevent evaporation. Dispense as
3ml volumes in 12x90mm sterile tubes.

Amylase60

Nutrient broth No. 2 (Oxoid CM0067) 2.5 g
NaCl 1.0 g
Soluble starch 0.1 g
Agar 1.5 g
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Distilled water 100 ml
pH 7.5

Dissolve all the ingredients except for the agar.
Warm to assist solution of the starch if required. Add
the agar. Autoclave at 121°C for 10 minutes. Pour as
plates.

Acetoin (Voges-Proskauer) Test18

Tryptone(Oxoid LP0042) 0.7 g
Soya peptone (Oxoid LP0044) 0.5 g
Yeast extract (Oxoid LP0021) 0.1 g
Glucose 1.0 g
NaCl 1.5 g
Agar 0.3 g
Distilled water 100 ml
pH 7.0

Dissolve all the ingredients including the agar.
Aliquot as 3 ml volumes in 12x90mm tubes.
Autoclave at 115°C for 10 min. Cool as butts.

Gelatin60

Nutrient broth No. 2 (Oxoid CM0067) 2.5 g
NaCl 1.0 g
Gelatin 0.5 g
Agar 1.5 g
Distilled water 100 ml
pH 7.5

Dissolve all the ingredients except for the agar.
Warm to assist solution of the gelatin. Add the agar.
Autoclave at 115°C for 20 min. Pour as plates.

Indole21,60

Tryptone (Oxoid LP0042) 1.0 g
Yeast extract (Oxoid LP0021) 0.1 g
NaCl 1.5 g
L-tryptophan 0.04 g
Distilled water 100 ml
pH 7.5

Dissolve ingredients. Aliquot as 3 ml volumes in
12x90mm tubes. Autoclave at 121°C for 15min.

Chromogen Tests30

Nutrient Base
Tryptone (Oxoid LP0042) 4.0 g
Yeast extract (Oxoid LP0021) 0.4 g
NaCl 6.0 g
Distilled water 300 ml
pH 7.5

Dissolve ingredients and aliquot as four
volumes of 75 ml. Autoclave at 121°C for
15 min.

Phosphate buffer: 0.01M, pH 7.5
Stock 0.1M buffer
NaH2PO4·2H2O 0.245 g
Na2HPO4·12H2O 3.022 g
Distilled water, made up to 100 ml
pH 7.5

Prepare a stock of 0.01M buffer, pH 8.0

0.1M phosphate buffer 10 ml
Distilled water 90 ml

Phosphate buffer: 0.01M, pH 8
Prepare a x10 stock of 0.1M buffer
NaH2PO4·2H2O 0.083 g
Na2HPO4·12H2O 3.395 g
Distilled water, made up to 100 ml
pH 8.0

Prepare a stock of 0.01M buffer, pH 8
0.1M phosphate buffer 10 ml
Distilled water 90 ml

Chromogen stocks
IXP medium

3-indoxyl phosphate 0.08 g
0.01M phosphate buffer, pH 8 25 ml

Filter sterilise. Aseptically add to 75 ml of
nutrient base. Aseptically aliquot as 2 ml
volumes in 12x90mm sterile tubes.

PNPG medium
4-nitrophenyl �-D-galactopyranoside 0.06 g
0.01M phosphate buffer, pH 7.5 25 ml

Filter sterilise. Aseptically add to 75 ml of
nutrient base. Aseptically aliquot as 2 ml
volumes in 12x90mm sterile tubes.

LGN medium
L-Glutamic acid 5-(4-nitroanilide) 0.06 g
0.01M phosphate buffer, pH 7.5 25 ml

Filter sterilise. Aseptically add to 75 ml of
nutrient base. Aseptically aliquot as 2 ml
volumes in 12x90mm sterile tubes.

NPS medium
4-nitrophenyl sulphate 0.04 g
0.01M phosphate buffer, pH 7.5 25 ml

Filter sterilise. Aseptically add to 75 ml of
nutrient base. Aseptically aliquot as 2 ml
volumes in 12x90mm sterile tubes.

Protect media from light.

Aesculin Hydrolysis16

Tryptone (Oxoid LP0042) 1.0 g
Yeast extract (Oxoid LP0021) 0.1 g
NaCl 1.5 g
Aesculin 0.1 g
Ferric citrate 0.05 g
Distilled water 100 mL
pH 7.5

Dissolve ingredients and aliquot as 3 ml volumes in
12x90mm tubes. Autoclave at 115°C for 10min.
Protect medium from light.

Carbon Source Utilisation Tests9

Inorganic nitrogenous base
Buffer base

TRIS (basic) 6.1 g
Distilled water 500 ml
pH 7.5
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Adjust pH with concentrated HCl

Salts solution
NH4Cl 1.0 g
K2HPO4·3H2O 0.075 g
FeSO4·7H2O 0.028 g
NaCl 11.7 g
MgSO4·7H2O 12.3 g
KCl 0.75 g
Yeast extract (Oxoid LP0021) 0.015 g
CaCl2·H2O 1.45 g
Distilled water 400 ml

Weight out all the salts and combine except for
the calcium chloride. Add the distilled water;
once the salts are fully dissolved add the
calcium chloride. Combine the buffer base and
salts solution.

Divide the medium into 10 x 90 ml volumes.
To each volume add 1.2 g of purified agar
(Oxoid LP0028) and autoclave at 121°C for 15
min; cool to 55°C.

Carbon sources
Prepare 2% w/v or v/v concentrations in
distilled water, of the carbon substrates listed;
filter sterilise.

�-ketoglutarate L-histidine
Acetate DL-3-hydroxybutyrate
D-alanine trans-4-hydroxy-L-proline
Citrate DL-lactate
L-citrulline D-lactose
D-galactose Propionate
D-gluconate Putrescine
D-glucosamine Succinate
D-glucose Sucrose
D-glucuronate Water (control)
Glycerol

Complete medium
To a 90 ml volume of cooled molten inorganic
nitrogenous base, add 10 ml of carbon source.
Mix well and pour as plates.

Supplement for nutritionally fastidious strains
To the nitrogenous base add 0.15 g Casamino
Acids (Difco, 0230-15).

Decarboxylase Test36,46,60

Difco Decarboxylase broth base (Møller) 300 ml
Yeast extract (Oxoid LP0021) 0.3 g
NaCl 4.5 g
pH 6.5

Divide the base into three volumes of 100 ml each.
To one volume add 1.0 g of L-lysine and to the
second volume 1.0 g of L-ornithine; the third volume
is a control. Check and adjust the pH to 6.5 if
required. Autoclave at 121°C for 10 min. Check the
pH of the media and, if required, adjust aseptically
with 1N NaOH or HCl. Aseptically aliquot the
media as 3 ml volumes into 12x90mm sterile tubes.

Urease33

Broth base
Peptone (Oxoid LP0037) 0.1 g
Glucose 0.1 g
Sodium chloride 1.5 g
Na2HPO4 (anhydrous) 0.12 g
KH2PO4 (anhydrous) 0.08 g
Phenol red (0.01%) 4 ml
Distilled water 95 ml
pH 6.8

Dissolve the ingredients and autoclave as a
single volume at 115°C for 20 min.

Urea stock (40% w/v)
Urea 8 g
Distilled water 20 ml

Dissolve the urea and filter sterilise.

Complete medium
To the cool sterile base add 5 ml of sterile urea
stock; mix. Aliquot aseptically as 2 ml volumes
in 12x90mm sterile tubes.

Shelf Life of Media
Agar plates have a shelf life of 4 weeks and liquid
media have a shelf life of 8 weeks when stored at
2-8°C.

Saturated Ammonium Sulphate (Gelatin test)42

Ammonium sulphate 10 g
Distilled water 10 mL

Store at room temperature.

Coblentz Reagents (Acetoin test)32

Reagent 1
�-naphthol 0.5 g
Ethanol 10 mL

Store refrigerated in a dark bottle.

Reagent 2
Creatine 0.03 g
KOH 4.0 g
Distilled water 10 mL

Store refrigerated.

Iodine (Starch test)22

Gram’s Iodine
Iodine 1.0 g
Potassium iodide 2.0 g
Distilled water 300 ml

Dissolve the potassium iodide in 20 ml of water
and then add the iodine. Once dissolved, make
up to 300 ml with water.

Store at room temperature in a dark bottle.

Kovács' Reagent (Indole test)5

p-dimethylaminobenzaldehyde 2 g
pentan-1-ol (n amyl alcohol) 30 ml
Concentrated HCl 10 ml
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Dissolve the aldehyde in the alcohol by gently
warming at 50-55°C. Cool and slowly add the acid.
Protect from light and store at 4°C.

Note: iso amyl alcohol is not the same as n amyl
alcohol. The iso- form of pentanol cannot be used
for Kovács' reagent.

Appendix 3
Identification by Phenotype

Principle
Identification of Vibrionaceae is made
using the entire panel of tests listed in Table
7 using the standardised test formulations
given in Appendix 2. An identification is
made by matching the phenotype of an
unknown against the probability data matrix
VibEx7 and determining the most likely
identification using the computer software
package PIBWin.
Table 7. Panel of tests for the identification of

Vibrionaceae
Arginine dihydrolase
Lysine decarboxylase
Ornithine decarboxylase
Acid (fermentation)

Arbutin
Mannitol
Salicin
Sucrose
Gentiobiose

Growth
7% NaCl
10% NaCl

Acetoin
Indole
Alkaline phosphatase, pH 8.0
Oxidase
Hydrolysis

2-nitrophenyl β-D-galactopyranoside
L-glutamic acid 5-(4-nitroanilide)
4-nitrophenyl sulfate
Aesculin
Agar
Gelatin
Starch

Sole carbon utilisation:
�-ketoglutarate
Acetate
D-alanine
Citrate
L-citrulline
D-galactose
D-gluconate
D-glucosamine
D-glucose
D-glucuronate
Glycerol
L-histidine
DL-3-hydroxybutyrate
trans-4-hydroxy-L-proline

DL-lactate
D-lactose
Propionate
Putrescine
Succinate
Sucrose

Resistance
0/129 10µg
0/129 150µg
Ampicillin 10µg
Carbenicillin 100µg
Novobiocin 5µg

Sample Requirements
Pure cultures less than 48 hours old should
be used for the inoculum. Cultures
recovered from preservation by freezing or
drying must be subcultured at least twice
before commencing identification.

Test Procedures
Perform an oxidase test by a preferred
method. Observe agarolytic activity as
pitting of colonies on maintenance agar
such as JMA or ZMA.

Inocula: Prepare two inocula in 3ml
volumes of 2% saline: one to a density
equal to McFarland 0.5, the other to
McFarland 2.

Inoculation of media: Inoculate the
decarboxylase test media with 100µL of
McFarland 2 density cell suspension.
Inoculate the remaining liquid media with
100µL of McFarland 0.5 density cell
suspension. For the acetoin and arginine
dihydrolase tests, inoculate the semi-solid
media with a straight wire.

Sole carbon source media are spot
inoculated with 2µL of McFarland 0.5
suspension or with a multipoint inoculator.
Maximum number of inocula on a plate
should not exceed 30.

Gelatin and starch plates are spot inoculated
with 2µL of McFarland 0.5 suspension or
with a multipoint inoculator. Maximum
number of inocula on a plate should not
exceed 6 well separated inoculum points.

Tests for arginine dihydrolase and
decarboxylases are overlayed with 20-
25mm of sterile liquid paraffin.

Sensitivity tests are undertaken on Mueller-
Hinton agar supplemented with 2% w/v
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NaCl. The medium is inoculated with the
McFarland 0.5 suspension.

Incubation: Tests are incubated at 25°C for
48 hours. Observe tests daily and record
changes. Sensitivity tests are incubated for
24 hours  and the diameter of the zone of
inhibition measured. Psychrophilic species
are tested at 15°C for 8 days; sensitivity
tests for 3-4 days. Known psychrophiles are
listed in Table 7.
Table 8. Vibrionaceae requiring incubation at

15°C
Moritella marina
Moritella viscosa
Photobacterium iliopiscarium
Photobacterium phosphoreum
Vibrio logei
Vibrio wodanis
Vibrio salmonicida

Test Interpretation

Arginine dihydrolase: A positive reaction
is a pink/red colour; yellow to orange is
negative, Figure 1.

Figure 1. Arginine dihydrolase. A: negative;
B: positive

Decarboxylase tests: The negative control
should be yellow for the test to be valid; a
positive test for ornithine or lysine
decarboxylase is purple, Figure 2.

Figure 2. Decarboxylase test. A: positive ornithine;
B: positive lysine; C: negative control

Acid from carbohydrates: A dirty yellow
to bright yellow colour is positive; pale
purple to deep purple is negative, Figure 3.
Protein deamination may occur with
prolonged incubation and may cause
positive tests to appear negative due to
alkaline pH shifts; ignore reversions.

Figure 3. Fermentation test. A: positive; B: negative

NaCl tolerance tests: Any signs of growth
is a positive reaction.

Acetoin: Overlay semi-solid medium with
200µL of �-naphthol followed by 100µL of
KOH/creatine. Leave at room temperature
for up to 30 minutes. Pale pink to red layer
is positive; yellow to tan is negative,
Figure 4.

Figure 4. Acetoin (Voges-Proskauer) test.
A: positive; B: negative

Indole: In a microtitre tray well add 100µL
of Kovács' indole reagent to an equal
volume of culture. Mix the contents of the
well by careful aspiration with a pipette. If a
pink/red colour is visible record as positive,
Figure 5. If in doubt, remove contents with
a glass Pasteur pipette and allow the phases
to separate in the pipette body; record the
reaction based on the top phase only.

A B

A B C

A B

A B
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Figure 5. Indole test. Wells 1-5 is a range of
positive reactions; well 6 is negative.

Gelatin hydrolysis: Flood plate with
saturated ammonium sulphate. Any zone of
clearing around inocula is positive.

Starch hydrolysis: Flood plate with Gram's
iodine. Zones of yellow to light tan colour
around inocula is positive; black to dark
blue is negative.

Urease: A pink/red colour is positive;
yellow is negative, Figure 6.

Figure 6. Urease test. A: positive; B: negative

Chromogens:
Indoxyl alkaline phosphatase: Any
blue/black colour is positive; no colour is
negative, see Figure 7.

Figure 7. Indoxyl phosphate for alkaline
phosphatase test, pH 8.0. A:  negative;
B: positive.

Nitrophenol & nitroaniline chromogens:
Any yellow colour is positive; no colour is
negative, see Figure 8.

Figure 8. Nitrophenol and nitroanilide chromogen
test. Substrate: 2-nitrophenyl β-D-
galactopyranoside (PNPG). A: positive;
B: negative.

Aesculin: A brown to black colour is
positive for hydrolysis; a very light tan to
colourless is negative; see Figure 9.

Figure 9. Aesculin test. A: negative; B: positive

Sole carbon source tests: Examine the
negative control plate; some strains and
some species may show very slight growth
even when using purified agar, Figure 10.
With reference to the control plate examine
growth on the remaining test plates. Growth

in excess of the negative control is read as
positive. If there is no growth with glucose
the strain may be nutritionally fastidious.

1 2  3   4 5 6

A B

A B

A B

A B

Figure 10. Sole carbon source test. A: negative
control; B: glucose. Test organism
Vibrio fluvialis NCTC 11327T.
Differentiation between positive and
negative tests.

A B
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Retest with sole carbon source media
containing 0.015g/L Casamino acids.

Antibiotic sensitivity test: The diameter of
the zone of inhibition is interpreted using
the data in Table 9; disc size is 6mm.
Table 9. Zone size interpretation for diagnostic

antibiotics
Test Resistant Sensitive
0/129 10µg �15mm �16mm
0/129 150µg No zone Any zone
Ampicillin 10µg �13mm �14mm
Novobiocin 5µg �16mm �17mm
Carbenicillin 100µg �22mm �23mm

Probabilistic identification
An identification is obtained using the
software PIBWin and the probability matrix
VibEx7. An identification is accepted if the
Willcox probability score P is �0.99 and the
modal likelihood score (MLS) is �0.00115.

If P is �0.99 but the MLS is <0.001, the
unknown may represent an outlier of the
nominated species. Differences between
expected and observed reactions should be
inspected to determine if the suggested
identification can be accepted. If test
variance for unexpected results is between
30-70% then the identification can be
accepted but should be reported as a poor fit
that represents a species outlier. If observed
and expected reactions for two or more tests
are in complete disagreement then the
suggested identification is erroneous and
the unknown should be reported as
unidentifiable.

Each species in the data matrix is proceeded
by the number of strains used to establish
the phenotypic range. For taxa based on
only a few strains an acceptable match will
occur only if the unknown is very similar to
the species description. Since the estimate
of diversity is narrow, it is likely that strains
of the species may appear as outliers.

In some instances, an unknown may appear
to span two near related taxa such as
biovars of a species. If the first and second
most likely identifications are for related
taxa then the probability values can be
summed6, and if Psum is �0.99, the unknown
can be assigned to the level of taxon
complex or group.

Care must be exercised when accepting a
computer assisted identification. Ultimately
professional judgement and micro-
biological sense must be used for
interpretation.

Appendix 4
Identification by PCR

Introduction
The primer sets have been evaluated and
optimised for the purpose of culture
identification. It should be recognised that
the protocols represent optimal conditions
but minor refinements may be required to
account for variation in the characteristics
of different thermal cyclers.

Extraction of DNA
Reference DNA: Extract and purify DNA
from control strains using a QIAamp DNA
mini-kit (cat. no. 51304, QIAGEN).
Purified control DNA is used at a
concentration of 50pg µl-1.

Sample DNA: To 100µl of PCR grade
18MΩ water in a 1.5 ml microfuge tube,
suspend sufficient cells to a density
equivalent to McFarland 1. Hold the tube at
100°C in a dry-heat block for 10 minutes
and then cool rapidly in a cool block for 5
minutes. Pellet the cells at 10,000 rcf for 5
minutes and collect the supernatant
containing liberated DNA. The extracted
DNA is suitable for amplification without
purification.

PCR reaction volume
All PCR reactions are as 25µl volumes in
200µl thin walled tubes.

Standard PCR reagents
Standard reagents for the PCR primer sets
are listed in Table 10.

Table 10. Standard PCR reagents
PCR grade water, 18M�
50mM magnesium chloride
10x Invitrogen Platinum Taq buffer
16mM dNTP stock (4mM each dNTP)
Invitrogen Platinum Taq DNA polymerase
Primers (20µM stock)

Electrophoresis of amplicon
Amplicon is visualised by electrophoresis
using 2% agarose gel containing 0.5µg ml-1

ethidium bromide and 1x TBE buffer,
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Table 11. Use a 100bp ladder as a
comparative index of amplicon size. Gels
should be run at 7 volts cm-1 constant
voltage.

Table 11. 10x Tris-Boric-EDTA buffer
Tris (base) 108.0 g
Boric acid 55.0 g
EDTA 8.3 g
pH 8.0

Photobacterium damselae41

Targets: 16S rRNA gene for species
identification and ureC gene for subspecies
identification.

Primers:
Primer Sequence 5' →→→→ 3'
Car1 gcttgaagagattcgagt
Car2 cacctcgcggtcttgctg
Ure-5' tccggaataggtaaagcggg
Ure-3' cttgaatatccatctcatctgc

DNA controls:
Ph. damselae ssp. damselae NCIMB 2184T

Ph. damselae ssp. piscicida NCIMB 2058T

Ph. iliopiscarium ATCC 51760T

Master mix:
Component Volume
Water 11.15 µl
50mM MgCl2 1 µl
10x reaction buffer 2.5 µl
16mM dNTPs 1.25 µl
20µM Car1 2 µl
20µM Car2 2 µl
20µM Ure-5' 2 µl
20µM Ure-3' 2 µl
5U µl-1 Taq polymerase 0.1 µl
Template DNA 1 µl
Volume 25 µl

Cycle parameters:
Cycle parameters
95°C 4min.
30 cycles

95°C 1min.
60°C 1min.
72°C 40sec.

72°C 5min. final extension

Interpretation:
Ph. damselae ssp. damselae. Species
specific amplicon at 267bp for 16S rDNA
with an additional amplicon at 448bp for
the ureC gene that is diagnostic for the
subspecies damselae.

Ph. damselae ssp. piscicida. A single
amplicon at 267bp for 16S rDNA. Absence

of an amplicon for ureC is diagnostic for
the subspecies piscicida.

Limitations:
A single band of 267bp is diagnostic of
Ph. damselae sensu lato. An identification
of Ph. damselae ssp. piscicida is inferred if
only this band is present but some caution
needs to be used where an identification is
reached on the basis of absence.
Corroborating phenotypic evidence and
complete 16S rRNA sequence should be
obtained if the identification represents a
new finding for a region or host not
previously associated with Ph. damselae
ssp. piscicida.

Vibrio harveyi39

Target: 16S rRNA gene

Primers:
Primer Sequence 5' →→→→ 3'
VH-1 AACgAgTTATCTgAACCTTC
VH-2 gCAgCTATTAACTACACTACC

DNA controls:
V. harveyi ATCC 14126T

V. alginolyticus ATCC 17749T

Master mix:
Component Volume
Water 18.15 µl
50mM MgCl2 1.5 µl
10x reaction buffer 2.5 µl
16mM dNTPs 1.25 µl
20µM VH-1 0.25 µl
20µM VH-2 0.25 µl
5U µl-1 Taq polymerase 0.1 µl
Template DNA 1 µl
Volume 25 µl

Cycle parameters:
Cycle parameters
95°C 2min.
40 cycles

94°C 1min.
65°C 1min.
72°C 2min.

72°C 5min. final extension

Interpretation:
A single band of 413bp is characteristic of
V. harveyi.

Limitations:
On the basis of testing undertaken, the
primers are specific for strains of both
V. harveyi biovar I and biovar II associated
with blister disease in abalone. Some strains



�����������	
�����	������������������������������������������������������������

��� �!��"���#$%&'( 77#

of V. alginolyticus are known to cross react
because of sequence similarity with the
primer regions. A positive finding must be
corroborated by phenotype using the tests
given in Table 4.

Vibrio vulnificus11

Target: cth cytolysin/haemolysin gene.

Primers:
Primer Sequence 5' →→→→ 3'
L-CTH ttccaacttcaaaccgaactatgac
R-CTH gctactttctagcattttctctgc

DNA controls:
V. vulnificus ATCC 27562T

V. parahaemolyticus ATCC 17802T

Master mix:
Component Volume
Water 16.375 µl
50mM MgCl2 1.25 µl
10x reaction buffer 2.5 µl
16mM dNTPs 1.25 µl
20µM L-CTH 1.25 µl
20µM R-CTH 1.25 µl
5U µl-1 Taq polymerase 0.125 µl
Template DNA 1 µl
Volume 25 µl

Cycle parameters:
Cycle parameters
95°C 3min.
30 cycles

94°C 1min.
57°C 1min.
72°C 3min.

72°C 5min. final extension

Interpretation:
A single band of 205bp is characteristic of
the cytolysin/haemolysin gene in
V. vulnificus.

Limitations:
An identification of V. vulnificus is inferred
by the presence of the cth gene which
appears to be specific for V. vulnificus. It is
noteworthy that the forward primer L-CTH
is unique to V. vulnificus while R-CTH is
homologous with the thermolabile
haemolysin gene of V. parahaemolyticus50.
Based on limited testing the primers appear
specific for V. vulnificus, however the
frequency with which the gene occurs
within the species is not known and may
not be sufficiently reliable for the purpose

of identification in the absence of a priori
information.

Vibrio anguillarum23

Target: vah1 haemolysin gene.

Primers:
Primer Sequence 5' →→→→ 3'
VaH1-P1 accgatgccatcgctcaaga
VaH1-P2 ggatattgaccgaagagtca

DNA controls:
V. anguillarum ATCC 19264T

V. parahaemolyticus ATCC 17802T

Master mix:
Component Volume
Water 14.4 µl
50mM MgCl2 0.75 µl
10x reaction buffer 2.5 µl
16mM dNTPs 1.25 µl
20µM VaH1-P1 2.5 µl
20µM VaH1-P2 2.5 µl
5U µl-1 Taq polymerase 0.1 µl
Template DNA 1 µl
Volume 25 µl

Cycle parameters:
Cycle parameters
94°C 4min.
30 cycles

94°C 30sec.
55°C 30sec.
72°C 60sec.

72°C 5min. final extension

Interpretation:
A single band of 490bp is characteristic of
the haemolysin gene of V. anguillarum.

Limitations:
The vah1 gene appears to be specific to
V. anguillarum despite having a common
ancestry with haemolysins from other
species of Vibrionaceae. From limited
testing however it appears that not all
strains of V. anguillarum possess the vah1
gene and its use as a primary means of
identification is limited. Primers for the
vah1 gene should be limited to determining
the presence of the haemolysin gene in
strains or as a supporting test.
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Appendix 5: VibEx7 probability matrix for the identification of Vibrionaceae
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Test No. strains 7 4 1 8 1 29 7 5 3 4 1 3 7 30 60 4
Arginine dihydrolase 86 1 1 57 1 99 99 99 99 75 99 99 1 3 96 99
Acid: Arbutin 14 1 1 1 1 1 1 1 1 1 1 1 14 3 1 67

Mannitol 99 1 1 1 99 1 1 1 33 1 1 99 99 99 98 50
Salicin 14 1 1 1 1 1 1 1 1 1 1 1 57 20 1 75

Sucrose 57 1 1 1 1 1 1 1 33 50 1 99 1 99 98 75
Gentiobiose 14 1 1 1 99 1 1 1 1 1 1 1 99 1 1 75

Growth: 7% NaCl 1 99 99 1 99 86 99 1 99 50 99 67 29 99 93 25
10% NaCl 1 25 99 1 1 1 1 1 1 1 1 1 1 99 3 1

Amylase 99 1 1 99 1 27 14 20 99 1 1 99 43 99 96 99
Voges Proskauer (Acetoin) 86 1 1 1 1 99 99 99 99 99 99 1 14 99 94 1
Gelatinase 71 1 1 99 1 24 33 20 1 25 1 67 1 99 77 50
Indole 86 75 1 1 1 3 1 1 1 1 1 99 1 99 93 99
IXP alkaline phosphatase 86 50 1 13 99 99 85 20 33 25 99 99 43 99 88 50
PNPG α-D-galactosidase 29 1 99 1 1 3 1 20 1 1 99 99 99 16 53 99
LGN γ-glutamyl transpeptidase 71 1 99 99 1 48 14 20 1 75 1 1 29 96 15 50
NPS sulphatase 14 1 99 1 99 1 1 1 1 25 1 1 14 40 1 1
Aesculin hydrolysis 71 1 1 20 50 31 1 1 1 25 1 33 99 10 63 99
Utilisation: α-ketoglutarate 14 50 99 1 99 3 1 20 1 1 99 67 1 99 36 25

Acetate 29 99 99 88 99 93 1 60 99 50 1 67 43 96 51 99
Alanine 1 99 99 25 1 10 1 99 1 1 1 99 14 99 76 99
Citrate 43 99 1 1 99 1 1 1 99 1 1 99 1 96 95 99

Citrulline 1 1 1 38 1 1 1 1 1 1 1 1 1 20 16 99
Galactose 57 99 1 1 99 93 28 60 99 25 99 99 71 13 71 99
Gluconate 99 75 99 1 1 3 14 20 99 99 1 99 14 99 96 75

Glucosamine 99 25 1 50 99 99 42 60 99 99 99 99 86 99 95 99
Glucuronate 1 1 1 1 1 1 1 1 33 1 1 1 1 1 1 1

Glycerol 99 75 99 99 99 99 42 60 99 75 99 99 1 99 95 99
Histidine 29 50 1 88 1 1 1 1 1 1 1 1 1 99 93 50

DL-3-hydroxybutyrate 1 1 1 1 1 1 1 1 1 25 1 1 1 1 1 99
Hydroxyproline 1 1 1 1 99 1 1 1 1 1 1 1 1 99 1 75

DL-lactate 14 99 99 99 1 79 1 1 1 99 99 99 29 99 91 99
Lactose 1 1 1 1 1 1 1 20 1 1 99 1 1 1 1 1

Propionate 14 99 1 1 1 1 1 1 1 1 1 67 1 99 6 99
Putrescine 14 1 1 1 1 1 1 1 99 1 1 1 1 99 1 50
Succinate 86 75 99 99 99 89 42 40 99 75 99 99 29 99 93 75

Sucrose 57 1 1 1 1 1 1 1 33 50 1 99 1 99 96 75
Oxidase 99 99 99 99 99 99 99 99 99 99 1 99 99 99 99 99
Agarolysis 1 1 1 1 1 1 1 1 1 1 1 1 99 1 1 1
Resistance: 0/129 10µg 99 1 99 38 1 1 14 1 1 1 1 1 1 70 3 1

0/129 150µg 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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Data as % strains positive A
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Test No. strains 7 4 1 8 1 29 7 5 3 4 1 3 7 30 60 4
Ampicillin 10µg 57 1 1 1 99 65 14 20 1 75 1 1 1 99 91 1
Novobiocin 5µg 86 25 1 1 50 27 14 20 33 50 1 67 14 90 11 1

Carbenicillin 100µg 17 1 1 1 99 89 42 20 33 75 1 33 1 99 90 1
Lysine decarboxylase 99 1 1 38 99 62 57 1 99 1 1 1 1 99 1 25
Ornithine decarboxylase 29 1 1 1 1 1 1 1 1 1 1 1 1 66 1 1
Urease 14 1 1 1 99 99 99 1 1 25 1 1 1 1 1 1
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Test No. strains 4 21 12 3 7 4 5 10 9 10 3 3 62 23 6 3
Arginine dihydrolase 1 95 1 1 99 99 1 1 99 99 1 1 15 1 1 1
Acid: Arbutin 1 1 1 66 1 99 1 1 99 1 99 1 29 1 1 1

Mannitol 50 99 99 99 85 99 40 87 99 99 33 99 94 83 60 99
Salicin 75 5 1 66 1 99 40 40 99 1 99 1 79 4 1 1

Sucrose 1 43 99 66 99 99 20 1 99 99 99 67 65 1 66 99
Gentiobiose 50 1 1 33 14 1 60 90 11 1 1 1 95 9 1 1

Growth: 7% NaCl 99 95 58 99 99 99 1 70 99 99 99 67 99 99 33 67
10% NaCl 1 10 1 66 1 50 1 1 56 90 66 33 5 4 16 1

Amylase 75 99 75 66 99 25 40 55 99 70 99 1 99 99 1 1
Voges Proskauer (Acetoin) 1 5 58 33 1 1 1 1 11 1 99 1 2 75 1 1
Gelatinase 99 99 67 33 99 25 20 1 44 30 99 33 97 83 16 1
Indole 99 95 99 1 85 99 20 1 99 99 1 33 97 99 1 1
IXP alkaline phosphatase 99 99 92 99 85 99 80 99 99 99 50 33 99 99 99 99
PNPG α-D-galactosidase 1 76 75 99 99 99 1 20 33 44 99 99 95 99 1 1
LGN γ-glutamyl transpeptidase 99 86 99 1 71 99 1 50 99 99 1 1 94 87 1 1
NPS sulphatase 1 99 8 1 71 25 60 99 11 1 1 1 60 61 16 33
Aesculin hydrolysis 99 99 22 99 99 99 80 99 88 10 99 33 95 99 66 1
Utilisation: α-ketoglutarate 99 99 99 1 99 1 1 1 99 99 1 1 97 1 1 1

Acetate 25 99 99 33 99 99 80 1 99 90 99 33 89 99 83 99
Alanine 50 99 67 1 99 99 20 1 99 99 33 1 99 99 33 1
Citrate 99 95 92 99 99 99 1 60 99 99 66 1 95 99 16 1

Citrulline 25 62 1 1 85 1 1 1 56 10 1 1 6 1 1 1
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Test No. strains 4 21 12 3 7 4 5 10 9 10 3 3 62 23 6 3
Galactose 1 99 83 66 85 99 40 99 99 99 1 99 73 74 1 1
Gluconate 1 67 99 66 99 99 1 20 99 99 33 1 99 99 99 1

Glucosamine 1 99 99 99 99 75 20 99 99 99 33 99 84 96 99 99
Glucuronate 1 14 25 1 1 25 1 1 78 10 99 1 61 13 99 1

Glycerol 99 99 99 99 99 1 40 90 99 99 99 1 85 83 1 1
Histidine 1 10 67 1 71 99 1 1 89 99 1 1 8 1 1 1

DL-3-hydroxybutyrate 1 1 1 1 14 1 40 1 78 80 1 1 1 1 1 1
Hydroxyproline 1 10 1 1 71 1 1 1 11 1 1 1 50 1 1 1

DL-lactate 75 99 99 66 99 99 1 1 99 99 66 99 99 99 66 99
Lactose 1 1 1 1 28 50 1 1 1 1 1 1 1 1 1 1

Propionate 1 95 58 1 99 75 1 1 99 99 66 1 94 78 16 1
Putrescine 1 5 1 1 1 99 1 1 33 90 1 1 2 1 1 1
Succinate 99 99 75 99 99 75 40 90 99 90 99 1 97 99 1 99

Sucrose 1 43 99 66 99 99 60 1 89 99 99 67 65 4 66 99
Oxidase 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99
Agarolysis 1 1 1 33 1 1 1 1 1 1 1 1 1 1 1 1
Resistance: 0/129 10µg 25 19 8 66 28 25 1 1 44 60 99 1 82 91 16 67

0/129 150µg 1 1 1 1 1 1 1 1 1 10 1 1 1 1 1 1
Ampicillin 10µg 99 99 25 1 1 1 60 80 33 80 1 33 97 1 33 1
Novobiocin 5µg 99 19 17 50 71 75 1 10 99 99 99 33 94 74 66 1

Carbenicillin 100µg 99 99 33 1 1 1 99 80 11 80 1 33 95 1 33 1
Lysine decarboxylase 50 5 99 1 28 1 20 55 1 1 1 1 98 99 1 1
Ornithine decarboxylase 1 1 99 1 28 1 20 33 11 1 1 1 99 1 1 1
Urease 1 10 1 1 1 1 99 99 1 1 1 1 63 1 1 1
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Test No. strains 9 2 19 5 7 5 12 4 6 3 6 6 18 2 10 5
Arginine dihydrolase 99 1 84 99 1 99 1 1 99 1 1 99 6 99 1 1
Acid: Arbutin 1 1 1 1 1 25 83 75 1 1 1 1 1 1 1 1

Mannitol 75 99 99 99 86 99 99 99 67 1 1 99 99 1 99 99
Salicin 1 1 80 1 1 99 92 50 1 99 1 17 18 1 1 1

Sucrose 13 1 95 99 1 99 99 99 99 1 99 99 11 1 99 80
Gentiobiose 1 1 21 1 1 99 99 25 1 50 1 1 1 1 1 40

Growth: 7% NaCl 38 1 74 80 86 99 99 99 99 1 1 67 99 1 80 80
10% NaCl 1 1 5 40 14 99 75 1 67 1 1 1 89 1 1 1

Amylase 38 1 84 99 1 99 92 99 67 67 50 99 99 99 20 80
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Data as % strains positive V
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Test No. strains 9 2 19 5 7 5 12 4 6 3 6 6 18 2 10 5
Voges Proskauer (Acetoin) 1 1 1 99 1 1 1 1 17 1 1 1 1 1 1 1
Gelatinase 63 1 32 60 71 1 42 75 17 99 99 67 99 1 20 80
Indole 63 1 95 60 99 1 27 99 83 67 1 99 99 1 1 99
IXP alkaline phosphatase 75 99 89 40 86 99 75 99 67 67 40 83 99 99 99 99
PNPG α-D-galactosidase 50 1 99 99 43 75 75 1 1 99 1 67 17 1 99 99
LGN γ-glutamyl transpeptidase 38 99 99 1 99 60 67 50 99 67 99 83 99 1 80 99
NPS sulphatase 25 99 79 1 33 1 58 1 1 1 1 1 56 1 70 60
Aesculin hydrolysis 71 99 95 99 1 99 99 75 1 50 1 20 11 1 99 99
Utilisation: α-ketoglutarate 50 99 37 1 99 20 67 99 99 99 17 1 89 1 20 20

Acetate 88 50 99 60 99 99 92 75 99 67 1 67 99 1 90 80
Alanine 75 1 99 60 99 99 99 75 99 99 67 99 99 99 99 99
Citrate 13 99 99 40 99 99 92 99 99 99 99 99 94 1 80 99

Citrulline 1 1 11 1 1 20 83 1 83 1 1 1 17 1 60 99
Galactose 25 99 99 40 86 80 83 1 33 99 1 67 89 1 99 99
Gluconate 25 99 5 99 99 99 92 99 99 33 1 99 99 1 99 99

Glucosamine 13 99 99 20 99 99 99 99 99 99 50 83 99 50 70 99
Glucuronate 1 1 58 1 86 1 33 25 1 33 1 1 17 1 1 1

Glycerol 38 99 99 99 99 99 92 99 99 99 33 83 99 99 99 99
Histidine 1 1 89 1 99 99 99 99 99 99 33 17 99 1 80 1

DL-3-hydroxybutyrate 1 1 16 1 1 1 83 1 99 99 1 50 6 1 20 1
Hydroxyproline 1 1 1 1 1 1 25 1 1 1 1 83 83 1 1 1

DL-lactate 63 1 99 40 99 99 99 99 99 99 17 99 99 99 99 99
Lactose 1 1 99 40 1 20 8 1 1 99 1 1 1 1 10 20

Propionate 13 1 99 1 50 99 92 99 99 67 1 67 89 1 60 80
Putrescine 13 1 99 1 1 1 83 1 83 1 1 83 89 1 99 99
Succinate 50 99 95 60 99 80 99 99 83 99 1 99 89 50 99 99

Sucrose 1 1 99 99 1 99 99 99 99 1 83 99 11 1 99 80
Oxidase 99 99 99 1 99 80 99 99 99 99 99 99 99 99 99 99
Agarolysis 1 1 5 1 1 1 8 1 1 1 1 1 1 1 1 1
Resistance: 0/129 10µg 99 1 1 1 1 99 99 25 33 1 1 1 61 1 60 1

0/129 150µg 1 1 1 1 1 1 1 1 1 1 1 1 6 1 1 1
Ampicillin 10µg 13 99 1 40 14 1 8 50 1 1 50 1 94 50 10 1
Novobiocin 5µg 1 1 11 40 57 60 99 75 80 1 1 17 94 1 70 80

Carbenicillin 100µg 25 99 42 40 43 1 8 75 1 1 17 1 94 99 20 1
Lysine decarboxylase 1 99 22 60 99 1 1 1 1 1 1 1 99 1 1 1
Ornithine decarboxylase 13 99 1 1 99 1 1 1 1 1 1 1 99 1 1 1
Urease 1 1 1 1 1 1 1 1 1 1 1 1 17 1 1 1
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Test No. strains 4 12 3 1 11 37 3 1 8 7 7 5 1 7 7 6
Arginine dihydrolase 1 99 99 1 9 99 99 1 99 99 1 1 1 99 99 17
Acid: Arbutin 1 1 1 1 1 1 1 1 1 1 71 99 1 99 1 1

Mannitol 1 99 33 99 10 97 99 1 71 99 71 1 1 99 99 99
Salicin 1 1 1 1 1 8 1 1 25 99 57 99 1 99 1 33

Sucrose 1 1 99 1 99 8 1 1 25 99 1 1 99 86 99 83
Gentiobiose 1 1 1 1 1 1 1 1 1 99 28 40 1 40 1 1

Growth: 7% NaCl 1 99 67 99 36 71 33 1 75 57 85 20 1 99 99 99
10% NaCl 1 99 33 1 1 11 1 1 1 1 1 1 1 99 99 83

Amylase 33 99 67 1 1 84 99 99 13 99 99 99 99 99 71 83
Voges Proskauer (Acetoin) 1 99 1 1 1 1 1 1 1 1 1 1 1 14 1 67
Gelatinase 1 99 67 1 1 89 99 1 13 99 99 80 1 14 99 99
Indole 1 75 1 1 1 95 66 1 63 99 99 1 99 99 86 83
IXP alkaline phosphatase 50 92 99 1 82 92 99 1 99 86 85 99 1 99 99 99
PNPG α-D-galactosidase 99 1 67 1 9 92 1 1 1 99 99 80 1 14 29 50
LGN γ-glutamyl transpeptidase 1 75 99 1 18 50 99 1 13 99 1 1 1 99 86 67
NPS sulphatase 1 1 1 1 1 79 1 1 99 1 1 1 1 86 86 50
Aesculin hydrolysis 1 1 33 1 99 97 99 1 99 99 42 25 1 99 1 83
Utilisation: α-ketoglutarate 99 99 67 1 9 99 99 99 38 1 99 80 1 99 99 99

Acetate 99 99 67 99 45 76 99 1 99 86 85 99 99 99 99 99
Alanine 99 99 99 1 1 97 99 1 99 99 99 99 1 99 99 99
Citrate 99 99 99 99 91 97 99 99 99 99 99 99 99 99 99 99

Citrulline 1 25 1 1 1 24 1 1 1 99 1 1 1 71 14 17
Galactose 99 1 99 99 36 92 1 1 1 99 99 99 1 1 43 67
Gluconate 99 99 67 99 82 84 1 1 99 99 99 99 1 99 99 99

Glucosamine 99 99 99 1 99 89 66 99 99 99 99 80 1 99 86 99
Glucuronate 25 1 1 1 64 21 1 1 1 86 85 80 1 1 1 17

Glycerol 99 99 99 99 1 99 99 99 99 99 85 99 99 99 99 99
Histidine 99 99 33 1 1 3 1 1 1 99 28 1 1 86 99 83

DL-3-hydroxybutyrate 25 1 1 99 18 1 1 1 1 99 1 1 1 99 1 1
Hydroxyproline 1 99 1 1 1 1 1 1 1 86 1 1 1 1 1 99

DL-lactate 99 99 67 1 99 97 66 99 99 99 99 99 1 99 99 99
Lactose 99 1 33 1 1 21 1 1 1 99 1 1 1 1 1 1

Propionate 75 99 33 1 18 39 33 1 13 86 99 80 1 99 86 99
Putrescine 1 99 1 99 1 5 1 1 1 29 1 1 1 99 14 17
Succinate 99 99 99 99 91 99 99 99 99 86 99 99 99 99 86 99

Sucrose 1 8 99 99 99 3 33 1 25 99 1 1 99 86 99 83
Oxidase 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99
Agarolysis 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Resistance: 0/129 10µg 25 67 1 1 9 29 99 1 63 14 1 1 1 1 57 99

0/129 150µg 1 1 1 1 1 3 1 1 1 1 1 1 1 1 1 1
Ampicillin 10µg 1 58 1 99 1 3 99 1 1 1 1 1 1 1 57 99
Novobiocin 5µg 1 99 1 1 27 3 33 1 1 57 57 20 1 99 57 99

Carbenicillin 100µg 1 1 33 99 1 18 99 1 1 1 1 1 1 1 71 99
Lysine decarboxylase 1 8 33 1 1 1 1 1 1 1 99 60 1 29 1 83
Ornithine decarboxylase 1 1 1 1 1 1 1 1 1 1 99 1 1 29 1 99
Urease 1 1 33 1 1 1 1 1 1 1 1 1 1 14 1 1
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Test No. strains 8 4 6 8 4 14 16 17 17 6 6 4 11 4 6 3
Arginine dihydrolase 99 99 83 88 99 99 99 99 99 50 99 99 99 99 99 33
Acid: Arbutin 99 1 83 99 1 21 1 1 1 1 1 1 9 1 1 1

Mannitol 99 99 67 99 99 77 99 99 88 50 1 50 91 25 99 1
Salicin 1 1 99 99 1 57 1 1 99 1 1 1 27 1 1 1

Sucrose 99 99 99 99 99 99 99 99 12 1 99 99 82 25 1 1
Gentiobiose 86 1 83 99 25 57 1 1 1 1 1 1 9 1 1 1

Growth: 7% NaCl 63 25 83 99 99 43 99 88 88 50 83 75 91 25 99 99
10% NaCl 1 1 1 1 1 1 31 1 1 17 1 1 55 1 1 67

Amylase 63 99 99 99 99 99 93 94 99 67 99 99 73 50 99 67
Voges Proskauer (Acetoin) 25 1 1 1 1 1 1 1 1 1 17 99 9 1 1 67
Gelatinase 13 1 99 99 75 99 99 99 94 1 67 50 55 25 99 99
Indole 99 99 99 88 1 93 99 99 99 50 33 1 91 25 99 1
IXP alkaline phosphatase 99 25 83 99 99 99 99 99 99 1 83 99 99 99 99 67
PNPG α-D-galactosidase 99 99 17 99 99 99 99 88 99 99 99 1 1 1 1 33
LGN γ-glutamyl transpeptidase 50 99 50 99 1 14 99 82 94 67 99 99 55 25 17 1
NPS sulphatase 88 1 17 88 99 93 99 99 99 1 1 1 55 50 50 1
Aesculin hydrolysis 99 99 67 99 1 99 99 99 99 40 50 1 99 1 99 99
Utilisation: α-ketoglutarate 38 1 99 99 25 99 99 69 99 99 1 1 9 25 99 1

Acetate 38 75 99 88 99 57 99 88 99 99 99 50 73 99 99 67
Alanine 13 99 83 99 50 99 99 94 99 83 99 99 99 99 1 33
Citrate 88 99 83 99 50 99 99 99 94 99 67 75 91 99 1 33

Citrulline 1 25 40 88 1 1 99 1 99 50 67 25 55 1 1 1
Galactose 99 99 83 99 99 99 99 88 99 99 99 1 9 50 99 1
Gluconate 50 1 83 99 99 79 99 94 99 33 83 25 99 75 99 33

Glucosamine 99 99 99 99 99 99 99 94 99 99 1 99 99 99 99 67
Glucuronate 13 1 1 1 99 1 6 53 99 17 1 1 1 1 1 1

Glycerol 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 67
Histidine 1 1 33 13 1 1 18 12 1 67 17 1 9 1 1 99

DL-3-hydroxybutyrate 1 75 67 1 1 1 1 6 6 33 1 1 1 1 1 33
Hydroxyproline 1 1 99 1 1 1 1 1 1 1 83 1 18 1 1 33

DL-lactate 99 99 99 99 25 99 99 94 99 99 99 99 99 75 99 33
Lactose 1 25 1 1 1 1 1 6 6 1 1 1 1 1 1 1

Propionate 1 99 67 99 1 7 68 88 94 83 99 99 91 75 1 67
Putrescine 99 1 17 1 1 1 6 1 1 33 1 1 9 1 1 1
Succinate 99 99 83 99 99 93 99 99 99 99 99 99 91 99 99 1

Sucrose 99 99 99 99 99 99 99 99 18 17 99 99 82 25 1 99
Oxidase 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99
Agarolysis 13 1 1 1 1 1 1 1 6 1 1 1 9 1 1 1
Resistance: 0/129 10µg 1 1 1 1 1 14 1 12 1 1 1 1 1 1 33 67

0/129 150µg 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ampicillin 10µg 1 1 1 1 1 1 1 1 1 1 99 75 9 25 1 33
Novobiocin 5µg 1 50 17 1 1 1 18 1 1 1 67 99 18 1 1 99

Carbenicillin 100µg 1 1 1 13 1 21 6 1 65 1 99 99 9 25 1 1
Lysine decarboxylase 25 1 1 1 1 1 1 1 1 1 1 1 9 1 1 1
Ornithine decarboxylase 1 1 1 1 1 1 1 1 1 1 1 1 9 1 1 1
Urease 1 1 50 1 1 1 6 1 1 1 1 1 1 1 1 1
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Test No. strains 9 4 4 14 5 6
Arginine dihydrolase 11 99 25 1 80 99
Acid: Arbutin 1 1 1 1 1 1

Mannitol 99 99 99 1 99 1
Salicin 13 1 1 7 20 1

Sucrose 99 1 1 14 99 1
Gentiobiose 1 25 1 93 1 1

Growth: 7% NaCl 89 75 25 21 20 1
10% NaCl 11 1 1 1 1 1

Amylase 1 99 1 1 80 99
Voges Proskauer (Acetoin) 1 1 1 1 99 1
Gelatinase 11 75 1 21 1 99
Indole 99 75 1 7 99 1
IXP alkaline phosphatase 99 99 99 93 1 33
PNPG α-D-galactosidase 1 99 99 99 80 99
LGN γ-glutamyl transpeptidase 33 1 1 1 1 66
NPS sulphatase 44 99 50 99 20 16
Aesculin hydrolysis 56 50 1 93 1 1
Utilisation: α-ketoglutarate 1 25 1 1 80 33

Acetate 99 50 50 7 99 99
Alanine 1 99 1 1 80 1
Citrate 89 75 99 99 99 50

Citrulline 1 1 1 1 1 1
Galactose 1 99 99 99 60 83
Gluconate 1 75 25 7 99 1

Glucosamine 99 99 99 99 20 99
Glucuronate 44 75 1 1 1 1

Glycerol 44 99 99 99 99 99
Histidine 1 1 1 1 60 50

DL-3-hydroxybutyrate 89 1 1 1 60 1
Hydroxyproline 11 1 1 1 1 1

DL-lactate 99 75 1 1 60 99
Lactose 1 75 99 99 20 1

Propionate 99 1 1 1 40 1
Putrescine 1 1 1 1 99 1
Succinate 78 99 99 93 99 99

Sucrose 99 1 1 7 80 1
Oxidase 99 99 99 99 99 99
Agarolysis 1 1 1 1 1 1
Resistance: 0/129 10µg 89 1 1 1 40 1

0/129 150µg 1 1 1 1 1 1
Ampicillin 10µg 11 75 50 14 1 1
Novobiocin 5µg 89 1 1 1 50 1

Carbenicillin 100µg 11 99 99 71 1 1
Lysine decarboxylase 1 99 99 93 1 1
Ornithine decarboxylase 1 1 1 1 1 1
Urease 1 75 99 99 80 1
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