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��
�"�;�#���$�� (Executive summary) 

 

1. A total 195 of mud or mungrove crabs were collected from 3 locations; Chantaburi and 

Trat, Ranong and Surat Thani Provinces. According to their body colours, they have been  classified 

into 4 different morphs; black, white, green and violet. The black and white morphs found in all  

locations, but the violet found only in Chantaburi-Trat and Ranong Provinces. The green ones was 

found only in Ranong Province and was vary rare morph compared to the others. Comparative studies 

of all morphological characters revealed that they have no unique character for their own identification. 

Different characters such as polygonal pattern on walking legs and paddle, shape of frontal spines and 

colour spot on outer cheliped should be combined  for classifying as a distinct species. 

2. Mophometric studies were performed by using Canonical Variant Analysis (CVA) and 

Mahalanobis’ Distance. The CVA results revealed 4 groups of mud crabs. Each crab morph was 

grouped  into its center and separated clearly from the others. The Mahalanobis’ Distance showed less 

values within each morph( 5.703 to15.447)  than those between morphs (25.722 to110.711). All results 

revealed that each morph should be classified as a distinct species. 

3. Muscle tissues in walking legs of 74  mud crabs(Scylla spp.) and 10 swimming 

crabs(Portunus pelagicus) as outgroup were used to isolate total DNA for using as template in PCR 

reaction. The Cytb fragment in mitochondrial DNA was amplified with a couple of primers (SS1 and 

SS11) by polymerase chain reaction. PCR products obtained was about 1,700 bp in length. The PCR 

products were purified and sent to servicing unit (MACROGEN Inc., Korea) for DNA sequencing. 

After determination of start and end points of the gene, it was found that the Cytb  was 1,135 bp in 

length . Nucleotide sequences of all samples and of swimming crab (Portunus pelagicus) as outgroup 

were performed nucleotide divergence and phylogenetic relationship analyses(ML, MP and NJ 

tree ).The nucleotide divergence within morphs ranged from 0.001 to 0.008, while the divergence 

between morphs ranged from 0.125 to0.187 . Both nucleotide divergence and phylogentic analyses 

confirmed that each crab morph should be a reproductively isolated species.  

4. The 16S rRNAfragment  in mitochondrial DNA were also amplified by using primers SS19 

and SS20.The PCR products obtained the reaction was about 1,700 bp in length. The PCR products 

were purified and sent to servicing unit (MACROGEN Inc., Korea) for DNA sequencing. After 

determination, 16S rRNA was 1,446 bp in length. Nucleotide sequences of both mud and swimming 

crabs were analyzed for nucleotide divergence and phylogenetic relationship(ML, MP, and NJ 

Tree).The nucleotide divergence within morphs ranged from 0.002 to 0.089 and between morphs from 
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0.068 to 0.251. Both nucleotide divergence and phylogenetic trees confirmed consistently that each 

crab morph should be a reproductively isolated species. The  phylogenetic analyses also revealed that 

both Cytb and 16S rRNA could be used as DNA barcode to identify crab species.  

5. The species-specific markers for each crab species were also developed by using Cytb 

sequences. The RFLP-markers for each crab species were obtained by digestion the  PCR product of 

Cytb fragment with RsaI. These markers will be used to identify each crab species. 

6. The scientific names of each crab morphs has been also discussed. The black morph has 

been named as Scylla serrata , green morph as S. oceanica , violet morph as S. tranquebarica and 

white morph as S. paramamosain. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



iv

���
��=�

 +���$!3�������$�X������%
�� 3 ��!���5� 
�����#
�������-3��# 
�����#�����  �!�
�����#     

����4Y�0/��� 
'���� 195   3�� -���� +���������%&#���%��Z
'����3�%!��4����1�����&#�$+[� 4 �!��% 

�5� +�#'� +���� +�$����  �!� +�%��� �#�+�#'��!� +���� $+[�+������%��Z-�&#�
�������!��$�X�3�������     

+�%�����%��Z�����%&#�
�� 2 ��!��$�X�3������� �5� 
�������-3��# �!������ ����+�$����������%��Z

-�&#�
����!��$�X�3�������$#��� �5� 
�����#����� $+[�+��������������#
����#�+�3����������� 4 �!��% 

$%5��$+����$����!��4��1��������+���$! 4 �!��% -���� &%�%�!��4��$#��
#���+���$!�����%��Z


'����+���$!���� 4 �!��%���
�����&#������*�#$
� �3�
'�$+[�3���
*�!��4��%������ 1 !��4��
����


'���� �#�$7-��!��4��!�������� (polygonal pattern) ����������'��!���$#	� ��+����������%

�������3� �!� ����	$��#������������% \]��!��4��$�!����� ��%��Z
*�
'�����!��%+�&#�������%���'� 

����	$�����0���%�3�3������!��4�� morphometric �#��	/�  Canonical Variant Analysis  

(CVA) �!� Mahalanobis’ Distance  �!��� CVA ��#�
��$�X����!��4�� morphometric ��%��Z����+�

���$+[� 4 �!��%�!�� �#��3�!��!��%%����$�3�!����3�����
��+��!��%�5��6�����*�#$
� 
������� 

Mahalanobis’ Distance ��#�
��$�X����%�3�3������!��4�� morphometric 1��
��!��% (5.703 Z]� 

15.447) \]��3�'��������%�3�3�����������!��% (25.722 Z]� 110.711) �����*�#$
� �!���&#�
���	$�����0

#���!��������#�
��$�X����+��3�!��!��%���Z��
�#
��%��Z���1�-$+[�*�	# (species)  

 +�#'� +���� +�$���� �!�+�%�����������%
����!��+� 3 
�����#
'���� 74 3�� �!�+�%�� 
'���� 10 

$-5��
*�$+[�  outgroup Z���'�%�����# total DNA $-5��
*��'��������$-	�%+�	%��#�$�X�$�������� Cytb  �!�

��� 16S rRNA 
�&%�3���$#���#�$�X�$��#���"���	/� PCR (polymerase chain reaction) �!�5�&#�*	��#�$�X�

$����#+��%�� 1,700 bp 1���!������'���	���/	,�!�� PCR product Z�����&+�	$�����0!'�#���	��!���

&�#0��������
����	��� $%5���'���#3'�������!�� -������� Cytb %����# 1,135 �	��!���&�#0�!� ��� 16S 
rRNA %����# 1,446 �	��!���&�#0 ���%�!!'�#���	��!���&�#0Z���'�%�
*��	$�����0 nucleotide divergence 

�!� phylogenetic relationship ( ML, MP �!�  NJ Tree) \]��nucleotide divergence 
�����
*����  Cytb 

1��
�*�	#%���� 3����3� 0.001 Z]� 0.008 �!��������*�	#%���� 3����3� 0.125 Z]� 0.187 �3�
�����
*���� 16S 
rRNA  nucleotide divergence 1��
�*�	#%����3����3� 0.002 Z]� 0.089 �!��������*�	#%����3����3� 0.068 Z]� 

0.251 �!����������� nucleotide divergence �!� phylogenetic relationship�5����3�������� +�#'� +���� +�

$���� �!�+�%��� %��1������$+[�*�	# ��5� reproductively isolated species  �'�����*5���	���"��3�0���+����� 

4 *�	# &#��	$�����0�	
���0&���!���!�&#�$���
��$����*5��+�#'� (Scylla serrat ),  +���� (S. paramamosain) , 

+�$����  (S. oceanica) �!� +�%��� (S. tranquebarica) 
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Abstract 

A total of 195 mud or mangrove crabs were collected from 3 Chantaburi and Trat, Ranong and 

Surat Thani Provinces. According to their color body, they were classified into 4 different morphs, 

black, white, green and violet. The black and white morphs  found in all locations, but the violet found 

only in Chantaburi-Trat and Ranong Provinces. The green ones could be found only in Ranong 

Province and was very rare morph compared to the others. Comparative studies of all morphological 

characters revealed that they have no unique character for their specific morph identification. One has 

to combine different characters; polygonal pattern on walking legs and paddle, shape of frontal spines 

and colour spot on outer cheliped , for classifying each morph. 

Mophometric studies were performed by using Canonical Variant Analysis (CVA) and 

Mahalanobis’ Distance. The CVA results revealed 4 groups of mud crabs. Each crab morph was 

combined into its center and separated clearly from the others. The Mahalanobis’ Distance showed less 

values(5.703 to15.447) within each morph than those (25.722 to 110.711) between morphs. All results 

revealed that each morph should be classified as a distinct species. 

Muscle tissues in walking legs of 74 crabs were used to isolate total DNA for using as template 

in PCR reaction. The Cytb and 16S rRNA fragments in mitochondrial DNA were amplified by 

polymerase chain reaction. PCR products obtained from both reactions were about 1,700 bp in length. 

The PCR products were purified and sent to servicing unit (MACROGEN Inc., Korea) for DNA 

sequencing. After determination of start and end points of the genes (Cytb and 16S rRNA), it was found 

that Cytb and 16S rRNA genes are 1,135 and 1,446 bp in length, repectively. Nucleotide sequences of 

both genes of mud crabs and swimming (Portunus pelagicus) as outgroup were performed nucleotide 

divergence and phylogenetic relationship (ML,MP and NJTrees) analyses. From Cytb gene, nucleotide 

divergence within morphs ranged 0.001 to 0.008 and between morphs ranged from 0.125 to 0.187.   

The divergence obtained from 16S rRNA ranging from 0.002 to 0.089 for within morphs and 0.068 to 

0.251 for between orphs. Both nucleotide divergence and phylogenetic relationship confirmed 

consistently that each crab morph should be a reproductively isolated species. The scientific name of 

each crab morph has been also discussed. This research project would like to name the black morph as 

Scylla serrata, the green  as S. oceanica, the violet  as S. tranquebarica and the white ones as S. 
paramamosain. 
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1. ����� 

 

 +���$! (mud crabs) $+[����-����+��%����%����%�'���|���
�����#*����$!3��� 6 �!����

+��$�" +}

�������-����+���$!���
��&#�
��/��%*�3	+�	%��!#!�%��  +���$!
�+��$�"&��%��!��

*�	# �3�Suvati (1950) &#���������� +���$!����%����� 1 *�	# �5� Scylla serrata \]��3����3���#����$+[�3��

%����&%�%�
��$��������&��$!����+���$!
�+��$�"&��%�%������ 1 *�	# 
�������� *�*�3	�!�����0 

(2522) &#�����+���$!$+[� 3 �!��%�5� +��#���5�#'� +�$���� �!�+���� �!���'�����	$�����0!��4����� 

morphometric ����Z	3	�!����+��� $%5��$����!��4��+�$�!���������	/�����������3�% Estampador 

(1949a, 1949b) $��������� +�#'���5��#����
�$����$����&#����+� Scylla serrata (Forskal 1775) ���                  
S. serrata var. paramamosain  �!��%+�$����  ���
�&#����  S. tranquebarica �!� �!��%+����&#����                
S. oceanica \]�����
�����$���$*��������&%�$+[������

�����������%�	/��+���$!%����� 
�������� 

Keenan et al. (1998) &#�+���+������
'����*�	#+�
����! Scylla 
�%��#���"�����%�! allozyme 

electrophoresis �!�����	$�����0!'�#���	��!���&�#0������ 16S rRNA 
�&%�3���$#���#�$�X�$� 

(mitochondrial DNA) �!��
'����+���$!���! Scylla $+[� 4 *�	# �5� S. olivacea, S. serrata,                    

S. paramamosain �!� S. tranquebarica  �#��������&#������%+� S. olivacea 1 3�� 
��1�$�X3�!�

����$�-~ \]���!���*	�����&#���������%�����
�$�5���*�	#���+���$!
�+��$�"&��$+[�������	�� �������

$-���&%�$��%�
�����������+���$!*�	# S. olivacea %�������-�
�+��$�"&��%����� $%5��-	
����
��

����������!���Z]��!��-�
�+��$%	�&#����
�+��$�"&��-�+���$!�����%# 5 *�	# �5� S. serrata,          

S. parmamosain, S. oceanica, S. tranquebarica, �!� S. olivacea  \]����������%����������%��           


]�
'�$+[�������	�����
�3���"]�4�+���$!
�+��$�"&���������#���!��4��1����� (morphology) �!� 

!��4����� morphometric �!���%�������%�!���-��/����% $-5��
'����+���$!
�+��$�"&��
�����*�#

$-5��
�&#��'����%�!$��������*�	#%�
*�
����$-��$!�����!����������40+���$!
�����3�������������

�����5� ��������	
�����
]�%���3Z�+�����0$-5�����
'����*�	#���+���$!
����! Scylla 
�+��$�"&�� 

�#����"]�4�$+����$����!��4��1����� !��4�� morphometric �!�+�	%�� nucleotide divergence 


�&%�3���$#���#�$�X�$� (mtDNA) #������
]�&#�#'�$�	���������%+���$!3�%��!��+���$!�'���|���

+��$�"&�� 3 ��!���5� 
�����#
�������-3��#, ����4Y�0/��� �!�
�����#����� %�"]�4�!��4��

1����� (morphology), morphometric characters �!� �!��	$�����0!'�#��#�$�X�$�
����������� Cytb 

�!� 16S rRNA 
�������� mtDNA %�"]�4����%��%-��/0$*	��	��2����� $-5�����
'����*�	#���+�

��$!
�+��$�"&�� �!���"]�4����� 3 !��4��+���������%��Z
'����+���$!��3���6���� 4 *�	# 

�'�����*5��$��������	���"��3�0���+���$!�3�!�*�	#&#�$������&��#����!�� 

 

 



2. ���
����	��������������	
��%)��%)���#�� 

 

 
�+��$�"&��3����3�+� 2493 Suvati (1950)&#���������� +���$!����%����� 1 *�	# �5� Scylla 
serrata \]��3����3���#����$+[�3��%����&%�%�
��$��������&��$!����+���$!
�+��$�"&��%�%������ 1 *�	# 


�������� *�*�3	�!�����0 (2522) &#�����+���$!$+[� 3 �!��%�5� +��#���5�#'� +�$���� �!�+���� �!���'�

����	$�����0!��4����� morphometric ����Z	3	�!����+��� $%5��$����!��4��+�$�!���������	/����

�������3�% Estampador (1949a, 1949b) $��������� +�#'���5��#����
�$����$����&#����+� Scylla 
serrata (Forskal 1775) ��� S. serrata var. paramamosain �!��%+�$���� ���
�&#���� S. tranquebarica 

�!� �!��%+����&#���� S. oceanica \]�����
�����$���$*��������&%�$+[������

�����������%�	/��+���$!

%����� Fuseya and Watanabe (1996) &#�"]�4����%�+�+������-��/����%���+���$! 3 *�	#�5�       

S. serrata, S. tranquebarica �!� S. oceanica �#���"�� allozyme electrophoresis \]�����������&#�

�����%+���$! 2 *�	# 
��
��������!�����4Y�0/��� �5�*�	# S. serrata �!� S. tranquebarica 


�������� Keenan et al. (1998) &#�+���+������
'����*�	#+�
����! Scylla 
�%��#���"�����%�! 

allozyme electrophoresis �!�����	$�����0!'�#���	��!���&�#0������ 16S rRNA 
�&%�3���$#���#�$�X�

$� (mitochondrial DNA) �!��
'����+���$!���! Scylla $+[� 4 *�	# �5� S. olivacea, S. serrata,               

S. paramamosain �!�    S. tranquebarica �#��������&#������%+� S. olivacea 1 3�� 
��1�$�X3�!�

����$�-~ \]���!���*	�����&#���������%�����
�$�5���*�	#���+���$!
�+��$�"&��$+[�������	�� �������

$-���&%�$��%�
�����������+���$!*�	# S. olivacea %�������-�
�+��$�"&��%����� �3�$%5��-	
����


��������
�*����!��$*�� Klinbunga et al. (2000) &#�"]�4����%�!���!�����-��/����%���+���$!


�1��3����������+��$�"&�� �������	
��&#��������&#�"]�4�+���$! 3 *�	#�5� S. serrata, S. oceanica 

�!� S. tranquebarica �#���"�����
'����*�	#��� Estampador (1949a) \]��$%5��-	
����
�����������

�!���Z]��!��-�
�+��$%	�&#����
�+��$�"&��-�+���$!�����%# 5 *�	# �5� S. serrata,                          

S. parmamosain, S. oceanica, S. tranquebarica,  �!� S. olivacea  \]����������%����������%��             


]�
'�$+[�������	�����
�3���"]�4�+���$!
�+��$�"&���������#���!��4��1����� (morphology) �!� 

!��4����� morphometric �!���%�������%�!���-��/����% $-5��
'����+���$!
�+��$�"&��
�����*�#

$-5��
�&#��'����%�!$��������*�	#%�
*�
����$-��$!�����!����������40+���$!
�����3�������������

�����5� 

 &%�3���$#���#�$�X�$� (mitochondrial DNA-mtDNA) $+[�#�$�X�$����!%���#$!X�%����#

+��%�� 16 kb +�����#��� 37 ��� �5� 13 protein coding genes, 2 ribosomal genes �!� 22 tRNA 

genes (Boore, 1999) #���$�3���� mtDNA %�����	��2�����&#�$�X�����#�$�X�$�
��	�$�!��� �#�$7-�������

�	��
���#��!'�#���	��!���&�#0������������5���� mtDNA %����
*�$+[� DNA barcode �#�$7-�������

�	�����  COI (Hebert et al., 2004) $-5�����"]�4�-��/�"��3�0+��*��� (population genetics) �!�



���%��%-��/0$*	��	��2����� (phylogenetic relationship) �����3�0*������ (Avise, 1994) +}

�������%����

+�����30
*� mtDNA $-5�����
'��������!��5�*�	# (individual or species identification) �!� 
*�
����

�	3	�	���"��3�0 �������-	��
�0���%��%-��/0�%�!���!�$-5��-	��
�0�����*|����% (Uametsu and 

Yuasa, 2005) #���$�3�$-������ mtDNA Z�����#��������%� 
'����*�#3��$\!!0%�����
'����%���!�&%�%�

�����%���
�%� 
]�%�!��4��$+[� non-recombining genealogical unit ���%�����!��6 ��� (multiple alleles) 

�#�+�3	�!��
����
*� mtDNA 
����"]�4����%��%-��/0$*	��	��2�����
�
*����"]�4�!'�#��������

�������#������$-	�%+�	%��#�$�X�$�#����	/� PCR (polymorase chain reaction) �!��'�&+�	$�����0!'�#��

�#�3�� (direct sequencing) 
����� protein-coding gene ���
���!���#�
�����/	�������	��2������5� 

ND4, ND5, ND2, Cytb �!� COI (Zardoya and Meyer, 1996) %����
*���� COI, Cytb �!� 16S rRNA %�


*�
����"]�4�-��/�"��3�0+��*����!����%��%-��/0$*	��	��2��������+�
��!��% Brachyura �!�+���'�


5#�!��*�	# (Chu et al., 1999; Harrison and Crespi, 1999; Daniels et al., 2002; Fratini and Vannini, 

2002; Tang et al., 2003; Pfeiler et al., 2005 �!� Reuschel and Schubart, 2005) 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3. ��-%�����	
� 

 

3.1 �����&�,
���=�������� 

&#�#'�$�	����$�X�3�������+���$!
� 4 
�����# �5� 
������� 3��# ����� �!�����4Y�0/��� �#�

&+\5��+�
��-��������!������'�������������%+�
��%��������5��%������
�!�$���� $-5��
�����

���+����&#�

$+[�+�
�
�����#$+^��%������������� 

+�3����������
*�
����"]�4��5� +�
����! Scylla ���*�	#���-�
�+��$�"&���!�
*�+�3�������

$7-��+�3��������#+��%�� 200 ���% �#�
��'�&+"]�4�!��4��1����� !��4�� morphometric �!�+�

�������
��'�&+�	$�����0#�$�X�$�$-5�����
'����*�	#  
�����$�X�3�������-����+���$!$%5��
'����3�%��

%����� 4 �!��%�5� +�#'� +������5�+�����!��  +�$���� �!� +�%�����5�+������!�  

 

3.2 ���	�����������������(*��,#����!�#�
�1��F����� 

 +���$!�3�!��!��%��
�Z���'�%�"]�4�!��4��1���������&+�!�
'����*�	#3�%�	/������� 

Estampador(1949a) �!� Keenan et al.(1998) !��4��1����� (morphology) ����3�3����������
�$�5���

��������#��  
'�������%�����	$�����%+!����!�� ��+���������%�������*���3� (frontal spine) 

�!����+�������!�������� &#�%��������]�&���!��/	���!��4���#����+&�� 

 

3.3 ���+H�1������,�,=������
�1�� morphometric ��������� 

 +�3�������
��+���$!���� 4 �!��%�������3�%!��4��1������!��
��'�%��	$����0���%�3�3������

!��4�� morphometric �#�
*�$7-��+�3�������$-"���$-5��+̂�����+}|�����%�!�#$�!5������$�5���
��

���%�3�3������!��4���������$-"������$-"$%�� (diphophism) �!�%���'������#�$7!���+��%�� 200 

���% ��5�%����#���%��������#��+��%�� 90 %	!!	$%3��]��&+ \]��$+[�+�����3$3X%����!�� +�3��������3�

!�3��
�Z����#!��4��3���6 #��� vernier caliper ���%!�$���# 0.02 %	!!	$%3� �#�%�!��4��3��� 6 �����# 

51 !��4�� (3������� 1) +�����#���!��4��������#�� 19 !��4�� !��4��������% 22 !��4�� 

!��4�������$#	�������  3 ������� 3 !��4�� !��4�������������'� 5 !��4�� ���%���������� 

(abdominal length) �!� ���%������!'�3�� (body depth) ���%�!���&#�
�������#
�Z��
*�
�����	$�����0 

Canonical Variant Analysis(CVA) �!� Mahalanobis’ Distance \]���	/��������������
*�$-5�����
'����

�!���#����%�3�3�����������!��%���3������� (Jobson, 1992; Afifi and Clark, 1996) 

����	$�����0���%�!$-5�����
'�����!��% (discriminant analysis) #�������	$�����0 CVA ���

�	$�����0 CVA $+[�����	$�����0$-5�����
'�����!��%���3�������#������%�!
��3���+��!���!��3��

�+� �#�3���+����
*���
$+[����%�!���&#�
��������
'������5������#���%���
��3����������"]�4� �#� 

CVA 
��'���������3���+�
�%�\]��$������� canonical variable �#�
*� canonical discriminant function 



�#� Z �5�3���+�
�%����Z��������]�� (canonical variable); a1, a2, a3, …, ap   �5� ��%+���	�/	,����%���

���
'�����!��%; x1, x2, x3, …, xp �5� 3���+�
'�����!��% 
'���� canonical discriminant function $������ 

k-1 $%5�� k �5� 
'�����!��%���3���+����"]�4� 3���+� canonical variable ���Z��������]��
���%������ 1 

(CVA1) �!��%������ 2 (CVA2) 
�Z���'�&+$�������x$-5����#����%�3�3�����������!��%3������� 

����	$�����0 CVA #'�$�	�����#��+����%��%-	�$3��0 SPSS for windows version 12.0 (SPSS Inc., 

Chicago)  

����	$�����0 CVA 
��'�
� 2 ��+����5� ��+������$+[�����	$�����0$-5�����
'�����!��%+����

����3�%!��4��1������#�&%��'��]�Z]���!��$�X�3������� \]������	$�����0��+������
�%�+�����	$�����0

�����%# 4 �!��% �5� +�#'� +�$���� +�%��� �!�+���� ����	$�����0��+������ 2 $+[�����	$�����0$-5�����


'�����!��%+��������3�%!��4��1������!���!��$�X�3������� #������
�%��!��%+��'���������	$�����0
�

��+�����������%# 10 �!��% +�����#��� �!��%+�#'� �!��%+�%��� �!��!��%+����
��
�����#3��# �!��%+�#'� 

�!��%+�$���� �!��%+�%��� �!��!��%+����
��
�����#����� �!��%+�#'��!��!��%+����
��
�����#����4Y�0/��� 

�!��!��%+�#'�
��+��$�"-%��  

����	$�����0 Mahalanobis’ Distance $+[������#����������������
�# centroid ����!��%

3�������#'�$�	�����	$�����0
� 2 ��+��� $*��$#����������	$�����0 CVA �#��'�����	$�����0#���

�+����%��%-	�$3��0 STATISTICA for windows version 6.0 (StatSoft Inc., USA) �! Mahalanobis’ 

Distance ����'����&#�
�Z��
*�$+[����%�!
��������� phenetic tree �#�$3���%
������
���+ pairwise 

distance metrix �!������� tree #����	/� Unweighted Pair-Group Method Arithmetic Average (UPGMA) 

#����+����% NEIGHBOR 
� PHYLIP package version 3.63 (Felsenstein, 2004) 

\]��
��'�������$�����%�!
��3���+����$���������������
'�����!��%$���#������ 
'���� canonical variable 


��]�����
'�����!��%3����������"]�4� �%��� canonical discriminant function �5�  

 5

Z = a1x1 + a2x2 + … + apxp                                                                                       (1) 
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3.4 ����'�)��������%��&����������%� Cytb ��� 16S rRNA 

3.4.1 ������
�
� Total genomic DNA  

+���$!3����������$�X�&#�
����!��3���6 1���!�������#!��4�� morphometric $���������!�� Z��

�'�%��*���X�&����� -20�C $�5��$�5��+���$!
'���� 74 3�� 
����$#	� (walking leg) +��%�� 50 – 70 mg Z��

�'�%�
*�
�������# total genomic DNA �#�
*�*�#���# QIAamp
�

 DNA Mini Kit (QIAGEN GmbH, 

Germany) 3�%�'�����'������	4������!	3 

 

3.4.2 ���������<'������ 

 ���$+^��%��������"]�4��5��5���� Cyt b �!� 16S rRNA (LrRNA) \]��%�3'������#����+��� 1 

  

 Penaeus monodon 

Portunus trituberculatus 

 

 

 

����%) 1 ��#�3'������������$+^��%��
��	��%�*��	3�!��%�5��6 ���
�!�$�������+���$! 

 

$-5��$-	�%+�	%��#�$�X�$�������$+^��%��
]��'����������&-�$%��0���%�3'����������
���� ND6 

ND1 �!�  12S  rRNA (SrRNA) $�5���
�����&%�%�������!'�#���	��!���&�#0������ ND6 �!� 12s rRNA 

���+�
����! Scylla  #���������������&-�$%��0
]�3���
*����%�!
����	$��������40��� (highly 

conserved region)  ����	��%�*��	3���%����%
�!�*	#���+���$!���! Scylla  \]��
�`�����%�!-���� Portunus 
trituberculatus, Callinectes sapidus, Pseudocarcinus gigas, Penaeus monodon �!� Pagurus 
longicarpus ��%��Z�'�%�
*�+����*�0&#� \]���	��%�*��	3���� 5 *�	##���!���%������%�	/��$+����$�������

���+���$! Scylla ��#�
�3������� 4 

�!���������&-�$%��0�#�
*��+����% Oligo V9.11 �'�
��&#�&-�$%��0 SS1 ����
���	$����� 

ND6 �!� SS11 ����
���	$����� ND1 ����&+���+!�� 5’ �!�������&-�$%��0 SS20 ����
���	$����� 

ND1 ����&+���+!�� 3’ �!�&-�$%��0 SS19 ����
���� 12S rRNA �'�����!'�#����� PCR primer 

�����%#��#�&��
�3������� 2  

 

 

 

 

 



 8

,�����%) 2 ��#�!'�#���	��!���&�#0���&-�$%��03���6$-5��$-	�%+�	%��#�$�X�$� ��� Cytb  �!� 16S rRNA 

Primer’s name Type of primer Nucleotide sequence Final products(bp) 

SS1 PCR & SEQ ACGTTACATCTTTAGCCTCTAATG 1700 

SS11 PCR GAAACTAACCGAACACCTTTCGA 1700 

BSS1F1 SEQ AAAGGACCTTTACGTCTTTCCC 800 

BSS1F2 SEQ CCTTTATTATTGCCGCAATAAC 800 

SS20 SEQ AAATCATGTACATATCGCCCGTC 1700  

SS19 SEQ AAGCATGTACATATCGCCCGTC 1700  

BS20F1 SEQ GCTCCAATAAAGTTACAAAAGCC 800 

BS20F2 SEQ TAGGGTCTTATCGTCCCTCTA 800 

BS520F3 SEQ TTTTGTGTGTGAGCAGGCTAGA 800 

PCR =  PCR primer, SEQ = sequencing primer, B=black morph 

 

,�����%) 3 ��#�!'�#���	��!���&�#0���&-�$%��03���6 ���
*�
�����	$�����0!'�#���	��!���&�#0���+�%�� 

Primer’s name Type of primer Nucleotide sequence Final products(bp) 

SS1 PCR, SEQ ACGTTACATCTTTAGCCTCTAATG 4,000 .,800 

SS10 PCR,SEQ AAATATATTAGATCAAGGTGCAGC 4,000.,800 

PSS1F1 SEQ CGTGCTTCCATGAGGTCAAATG 800 

PSS10R1 SEQ GCTGAATAAAGTACAGCGTCTCAC 800 

PSS2F2 SEQ CCTGCTCACATTCAACCGGAA 800 

PSS10R2 SEQ AAAGTGTTCTAATTTAGGTTAAGC 800 

PSS1F3 SEQ CATAAGCTTGTCATACCGAAGACG 800 

PSS10R3 SEQ GCTGTCTCTTTCATTAAAATTGA 800 

 

PCR=PCR primer, SEQ= sequencing primer, P= Porutnus pelagicus 
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3.4.3 ����'�)��������%��&����%� Cytb ��� 16S rRNA 

 ���$-	�%+�	%��#�$�X�$���� Cytb #��� polymerase chain reaction \]��1��
��!�#+�	��	�� 50 �l 

+�����#��� 10xHigh Fidelity PCR buffer 5 �l, 25 mM MgCl2 5 �l, 2.5 mM dNTP mix 4 �l, 

primer( SS1,SS11) 2 �l , High Fidelity PCR Enzyme Mix (Fermentus Life Sciences, USA) 0.5 �l, 

Total DNA 4 �l �!� H2O 27.5 �l �#�%� thermal cycling condition #��3��&+����5� 

 Initial denaturation 94�C    1   min 

 Denaturation  94�C  20   sec 

 Annealing  52�C  30   sec                      35 cycles 

 Elongation  68�C   2    min 

�!�  Final elongation  68�C  10   min 

�!+�������&#� PCR product ���#+��%�� 1,700 bp (��+��� 1) #������
]�$-	�%+�	%��#�$�X�$���� 

Cytb 
��+�3������������%# (+���� +�$���� +�#'� �!�+�%���) $%5��&#� PCR product �!��
]��'�&+�'���	���/	, 

(purification) �#�
*� QIAquick PCR Purification Kit (QIAGEN, Mannheim, Germany) 3�%�'�����'�

�����	4������!	3 PCR product ����'���	���/	,�!��
����&+�	$�����0!'�#���	��!���&�#0�����	4��
����	��� 

�5� MACROGEN Inc. (Korea) �#���������
*� SS1 $+[� sequencing primer $%5��&#��!!'�#���	��!���

&�#0��������!�� 
]��'�!'�#���	��!���&�#0�������+��3�!�*�	#%�
*������� sequencing primer 

!'�#��3��&+ �5� SS1F1 �!��'�$*��������
�
��	��*	�� PCR product \]��
�����*	�� Cytb 3���������&-�

$%��0 2 *	���5� SS1F1 �!� SS1F2 (!'�#���	��!���&�#0��#�&��
�3������� 2) 

 ���$-	�%+�	%��#�$�X�$���� 16S rRNA 
*����0+��������+�	�	�	��$�%5������ Cytb �3�&-�

$%��0���
*��5� SS20 �!� SS19 \]��%� thermal cycling condition #��3��&+��� 

 Initial denaturation 94�C    1   min 

 Denaturation  94�C  20   sec 

 Annealing  50�C  30   sec                      35 cycles 

 Elongation  68�C           1.45    min 

�!�  Final elongation  68�C  10   min 

�!+�������&#� PCR product ���#+��%�� 1,800 bp (#����+��� 13) #������
]�
*�&-�$%��0������$-	�%

+�	%��#�$�X�$���� 16S rRNA 
��+�3������������%# �!��'� PCR product&+�'�
����	���/	,$-5�����&+

�	$�����0!'�#���	��!���&�#0�����	4��
����	��� (MACROGEN Inc., Korea) �!��	$�����0!'�#���	��!���

&�#03!�#��� PCR product �#�
*� walking primer (BS20F1, BS20F2 �!� BS20F3) $�%5��������� 

Cytb 

 



3.4.4 ����'�)��������%��&��%� Cytb ��� 16S rRNA ������#� 

 $�5���#�����������	
��3���

���
�
*�+�%��$+[� outgroup 
�����	$�����0���%��%-��/0$*	�

�	��2����� (phylogenetic relationship) #������
]�3���$-	�%+�	%��#�$�X�$���� Cytb �!� 16S rRNA ���+�

%��
'���� 10 3�� 
����$-	�%+�	%��#�$�X�$����+�%��&#�
*�&-�$%��0 SS1 �!� SS10 \]��������
��

���%�!#�$�X�$�+�%��|��+��� (Portunus trituberculatus) ���$-	�%+�	%��#�$�X�$�+�%�� 
��!�#+�	�	�	�� 50 �l 

%����0+����� $*��$#�������������+���$! �3�%� thermal cycling condition 3��&+����5� 

 Initial denaturation 94�C    1   min 

 Denaturation  94�C  20   sec 

 Annealing  50�C  30   sec                      35 cycles 

 Elongation  68�C                4    min 

�!�  Final elongation  68�C  10   min 

�!+���Y&#� PCR product %����#+��%�� 4 kb (#����+��� 14) PCR product �'�&+�'���	���/	,

�#�
*� QIAquick PCR Purification Kit �!���� purified PCR product ���+�%��
'���� 10 3��&+�	$�����0

!'�#��   �	��!���&�#0�����	4��
����	��� (MACROGEN Inc., Korea) �#�
*� SS1 �!� SS10 $+[� 

sequencing primer 
�������� �!��!��
������
]������� walking primer !'�#���	��!���&�#0���    

&-�$%��0�����%#��#�&��
�3������� 3 
���������+!���!��	$�����0!'�#��&+
��������&#�!'�#���	��!�

��&�#0
�3���!����� PCR product $+[� contig sequence ��� �!!'�#���	��!���&�#0
]��'�&+�	$�����0

����3��&+ 

 

3.5 ����������$�����
������%��<�������%� Cytb ��� 16S rRNA ���������������#� 

 ��������$%5��&#�����!
����	4��
����	��� �!���!'�#���	��!���&�#0
�3���Z��3��
����#�

!�$���#���!'�#�����&#����$*5��Z5���5�&%� �#�-	
���� electrophoretogram ��� peak ����3�!�$��*�#$
�

%���������&�� Z��&%����$*5��Z5��X
��'�����	$�����0!'�#���	��!���&�#0
�%�
�&#��!$+[�������-�

 �'�

!'�#���	��!���&�#0����3�!������3��3�����$-5������� contig sequence #����+����% CAP3 ��� 

http://pbil.univ-lyon1.fr/cap3.php �!��
������
]��'�$�� contig sequence ���+����3��%��'� alignment 

�#�
*��+����% ClustalW version 1.8 (Thompson et al., 1997) �!���&#�
������'� alignment 
�
*�
�

�������� phylogenetic tree ���+���$! 74 3���!�+�%�� 10 3�� #����	/� neighbors joining (NJ), maximum 

parsimony (MP) �!� maximum likelihood (ML) �#�
*��+����% PAUP 4.0b10 (Swofford, 2002) $-5��

����� phylogenetic tree #����	/� MP 
��'���������3����������!��-��/�0��� transition 3������!��

-��/�0��� transversion (TS/TV ratio) #����+����% MEGA v3.1 (Kumar, et al,. 2004) ��� TS/TV ���&#�


�
*�
����Z�����'����� (weight) ����!��-��/�0�3�!���+��� ����� parsimony tree 
*��	/� heuristic 



search �'���#
������'�!'�#���	��!���&�#0���3�������$����������	$�����0$+[�&+�#����% ��� 

rearrangement 
*��	/� TBR search ����#������%$*5��%������ parsimony tree 
*�����#��� bootstrap 

�#��'���#
��%�����#��� 100 \�'� �!������� consensus tree #����	/� 50% majority-rule �5��'���#
��

�3�!� branch ���+���Y
� consensus tree 3���+������������� 50% 
� phylogenetic tree �����%#���&#�


������#��� bootstrap 

 ���
'�!������!��-��/�0������������$�� (base substitution model) ���!'�#���	��!���&�#0

���+�3������������%#Z���#���#����	/� Likelihood Ratio Test (LRT) �#��+����% Modeltest V3.7 

(Posada and Crandall, 1998) $-5��
*�
��������� phylogenetic tree ��� NJ �!� ML �������� 

phylogenetic tree ��� NJ 
�
*��!���$!5�����
'�!�����������$�����&#�%�
*�
�����'���� genetic 

distance �!������� phylogenetic tree 
�� genetic distance ���&#�#����	/� NJ �#������%$*5��%������ 

phylogenetic tree ���&#�#�������#��� bootstrap 
'���� 100 \�'� �!������ consensus tree #����	/� 50% 

majority-rule �������� phylogenetic tree #����	/� ML 
*����
'�!�����������$����%�����������Z	3	

+�����#��� base frequency, gamma shape �!� proportion of invariable site ����'�����#��+����% 

Modeltest V3.7 $+[����%�!
��������� ML phylogenetic tree ���%���� –ln likelihood 3�'������# \]���%��Z]�

���%����%���
�$+[���������# 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4. ;������	
��������F�����;� 

 

4.1 �����&�,
���=�������� 

���$�X�3�������+�
��������~ %���	$��$+^��%��
���������%+�3�������
�� 3 ��!�� �5� 

��!����� 1 
����	$��
�����#
��������-
�����#3��# ��!����� 2
����	$��
�����#����4Y�0/��� �!���!��

��� 3 
����	$��
�����#����� (��+��� 2) �!�
�����$#	����$�X�3�������
��
�����#����� �������~

��%��Z�����%+�#'�
��+��$�"-%��$-	�%$3	%&#����
'������]�� �#�
'����+�3�������
���3�!���!��&#�

��#�&��
�3������� 5 �!��������%3�������+���$!&#������%# 195 3���!�+�%�� 10 3�� ���+&#���� 

��%��Z�����%+���$!���%�!��4��1������3�3������ (3�%��) &#������%# 4 �!��% �5� +�#'� +�$���� +�%��� 

�!�+���� �����&��X3�% 
��3�!���!��$�X�3�������
�%��!��%+�3����������-�&%�$�%5����� �#�
�����#

�������%��Z-�+�&#����� 4 �!��% �3�+����-�%�������#�5� +�#'� ����+�$���� +�%����!�+����$+[�+������&#�

��� �#�$7-��+�$���� 
�����#3��#-�+� 3 �!��%�5� +�#'� +�%����!�+���� �#�+����$+[�+����-�%�������#

�!�-�3!�#����+� ����
�����#����4Y�0/���-�+���$!$-��� 2 �!��%�5� +�#'��!�+���� �#�-�+����

%������+�#'� 
�����%�!���&#�
�����$�X�3���������%��Z���+&#���� 
�����#�����$+[�
�����#���%����%

�!���!�����+���$!%�������# �!�+���$!�3�!��!��%%�����-�����
��
�$�3������'�+��$�"&��

�3�3������ ����	
�����&#�$#	����&+$�X������%3�������+���$!
��
�����#$-*������!����"��/��%��* 

-����+���$!����}����$!3����3��������&��(��%Z]�����4Y�0/���#���)����%�$-��� 2 *�	# �5� +�#'��!�+�

��� (���%�!���&%�&#�3�-	%-0) +���$!�����%#���
*�
����"]�4�$+[�+����\5��
��*��+��%��#�3�� ��5�
��

-��������!����������%+�
���	$���%������+��%� $-5��
�����

���+����&#�$+[�+���$!
��-5�����$+̂��%��

��������
�	� $�5���
��+���$!��������%&#�
�Z��
*�����$-5������	$�����0#�$�X�$��!�����	$�����0���%

�3�3������!��4�� morphometric Z]��%��������	$�����0#�$�X�$�
�&%�%����
'���#���+�3�����������
�

$�5������# $-" �!����%�%����0������������+�3������� �3� 3 +}

��#���!������%��	�/	-!3�����

�	$�����0���%�3�3������!��4�� morphometric #������+���������%
]�$+[�+�$-"���$-5��+̂��������%

�3�3������!��4�� morphometric �������$-"������$-"$%���!�%���'�����+��%�� 200 ���% \]��$+[�+����

�3$3X%����!���!�3���$+[�+����%���������� $-5��&%�
��%����%�!��|������!��4�� morphometric �����#&#� 

��$���
�����+�$����\]��$+[�+����-�$7-����!��$�X�3�������
�����#����� �!�$+[�+����*��+��%�
��&#�

����%�� #������
]��'���������%+����� 2 $-"������#�!�%�+����3��-	��� �!��
]�$!5��+����%�!��4��

$�%���%��#���#�'�����
*��	$�����0���%�3�3������!��4�� morphometric \]��+�$�!�����
�Z��
*�

�	$�����0#�$�X�$����%���+�$�������%�!��4��&%�$�%���%�'������	$�����0���%�3�3������!��4�� 

morphometric (-	��� $-"$%����5�%����#3��
�|���5�$!X�$�	�&+) #������ �'�
��
�����	$�����0#�$�X�$�%�

3�������+�$���� (17 3��) 
�!�$�������+��!��%�5�� 6 (15-20 3��)  ���
��+���$! 4 �!��%#���!����!�� 

�������~ &#�\5��+�%��
'���� 10 3��
��
�����#3��#$-5��
*�$+[� outgroup 
�����	$�����0#�$�X�$�#��� 



,�����%) 5 ��#�
'����+�3��������!��%3���6 
����!��$�X�3��������3�!���!�����
*�
�"]�4� 

 +�#'� +�$���� +�%��� +���� +�%�� 


�����#3��# - 
������� 20 - 20 20 10 

�����#����� 20 21 16 18 - 

�����#����4Y�0/��� 20 - - 20 - 
+��$�"-%�� 20 - - - - 
 
 

 

 

 

 

 

 

 

 

 
(a) 

(c) 
(b) 

 

 

 

 

 

 

 

����%) 2  ��#���	$��$�X�3�������
��
�����#3��#-
������� (a) 
�����#����� (b)  �!� 
�����#����4Y�0

/��� (c) 

 

 

 

 

 



4.2 ;����	�����������������(*��,#����!�#�
�1��F����� 

 +���$!�3�!��!��%��
�Z���'�%�
'����*�	#3�%�	/������� Estampador(1949a) �!� Keenan et 
al. (1998) !��4��1����� (morphology) ����3�3����������
�$�5�����������#��  
'�������%�����	$��

���%+!����!�� ��+���������%�������*���3� (frontal spine) �!����+�������!�������� �#�+��3�

!��!��%%�!��4��#��3��&+��� 

 ����� (��+��� 3) ���%�������*���3�+^��%� ���� ���%�������
���#��$�%������5�$�5��$�%����

������; ���#�������#'���5���'�3�!$��%; ������ (margin) ������%+!����!�� (carpus) %����%

��!% 1 ��� ��	$�����$�!5�$���� ���� 2 ���%; ��	$��#�����������% (���%5�: palm) �!��3'����������	�� 

(dactyl) ��#$���
����%5�%����%��!% 1 �������#���
� ����#���������%��
!#��+
�$���� ��
%�+��%

+!��+^��%� ��5�+��%+!����!% 1 ��� �#����%���
����#
�|�����������; ���%������#�� 

(anterolateral carapace spine) %����#
�|� ������ (margin) ������%������#������*�#$
�; 

��������������+!�����%������ 9 ����������������������+!�����%������ 8; ��������'��!���$#	�&%�%�

!��������; ���%&%�%�!�������� #������������#� �#�$7-����	$��+!���	�� (pollex �!� dactyl);  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
����%) 3  +�#'� 



  ����� (��+��� 4) ���%�������*���3���!%�% ���% 2 ����!������������% 2 ���#�������; 

���#�������$����; ������ (margin) ������%+!����!�� (carpus) %����%��!%�% 2 ��� ��5� 

���%��!% 1 ������+��%��5���������� 1 ��� ���%\����!������

�%���+������%������%+!����!��

3������; ��	$��#�����������% (���%5�: palm) �!��3'����������	�� (dactyl) ��#$���
����%5�%����%��!%

�% 2 ��� ���
�
�|�����������; ���%������#�� (anterolateral carapace spine) %����#
�|� ���

��� (margin) ������%������#��$�5��������$+[�$���3��; ��������������+!�����%������ 9 ���

������5�$��������������������+!�����%������ 8; ��������'�%�!�����������%�*������#$!X�; ���%#������

��-5����$���� %�
�#��5�$�����$����$��%��5���'�3�!���
��&%�$+[���$���� 

 
 
 
 
 
 
 
 
 
 
 

����%) 4  +���� 

 

 

 

 

 

 

 

 

 
 
 
 
 
 



����%�� (��+��� 5) ���%�������*���3����$����  ���% 2 ����!������������% 2 ���#�������; 

���#�������$���� ����
�|���$����%����; ������ (margin) ������%+!����!�� (carpus) %����%

�����!%�% 2 ��� ���� 2 ���%; ��	$��#�����������% (���%5�: palm) �!��3'����������	�� (dactyl) ��#$���


����%5�%����%�����!%�% 2 ��� ���
�
�|�����������; ���%������#�� (anterolateral carapace 

spine) %����#$!X�$���� ������ (margin) ������%������#��$+[�$���3����5�����$!X�����; 

��������������+!�����%������ 9 ���������5�$��������������������+!�����%������ 8; ��������'��!�

��$#	�%�!�����������%�*������#
�|�$�X�&#�*�#$
�; ���%%���-5��$+[���$����%�!�����������%�*������#
�|�

$�X�&#�*�#$
�

 
 
 
 
 
 
 
 
 
 

����%) 5 +�$����  

 
 
 
 
 
 
 
 



 ���=�� $�(� ������$�� (��+��� 6) ���%�������*���3�+^��%� ��� ���%�������
���#��$�%����

�5�$�5�

%)

 

� �$�%����������; ���#�������$����; ������ (margin) ������%+!����!�� (carpus) %����%

�����!%�% 2 ��� ���� 2 ���%; ��	$��#�����������% (���%5�: palm) �!��3'����������	�� (dactyl) ��#$���


����%5�%����%�����!%�% 2 ��� ���
�
�|�����������; ������ (margin) ������%������#�� 

(anterolateral carapace spine) ����; ��������������+!�����%������ 9 ���������5�$�������������

�������+!�����%������ 8; ��������'�%�!�����������%�*������#
�|�; ���%&%�%�!�������� #�����������

�#���5�%��� 

 
 
 
 
 
 
 
 
 
 
 
 
 
���� 6 +�%��� ��5� +������!�  
 

 

 

 

 

 

 

 

 

 

 

 

 

 



���$��5�
��!��4������&+���+���$!�!�� +���$!�3�!�*�	#%�!��4��$#��&%�$�%5����� �!�

!��4��

�

4�����%�#�$������ 

carpus 

�
*�!�������� 

(polygon

����� ���
'����*�	#+���$!
�1�����% !��4��������
*�

+�����

 

$#��$�!������Z���'�%�
*�
����
'����*�	#+���$! �!����5� Estampador (1949a) 
*�!��4��

$�!�����
����
'���� �5� �����#�� ��$#	� �!������%, polygonal pigmented area, ��%���������%$%5��

$+����$����������#��  ���%#������ ��`������	�� (outer spine on base of finger),  frontal teeth, 

contour of body �!� H-like figure �����#�� (3������� 6) !��4������'�%�
*�
'����*�	#+���$!��� 

Estampador (1949a) �5� !��4�������#��  ��$#	� �!����%  \]��$+[�!��4��$��!��4�0�����%��Z
*�


'����*�	#+���$!���
�����&#�   ����!��4���5�����$�!5�\]��$+[�!��4������+�+���&#�3�%�1���

��#!��% (Stephenson and Campbell, 1960)   Estampador (1949a) 
�
*�$+[�!��4��+�����$-5�����


'�������*�#$
�  �������$-���!��4�����$�!5�$�5�������%#
�
'����+���$!���$+[� 2 �!��% �5� +�$����-+�

%��� �!�+�#'�-+����  ���
������ Estampador (1949a) ���
*�!�4�� morphometric �5� ���%������%

$+����$����������%�����������#�� �3�!��4��$�!�����
*�&#�$-��������!��%+���$! 

���� Keenan et al. (1998) 
*�!��4��1������!�� �5� frontal lobe spine !��

�!� propodus spine �!�!��4����� morphometric ��� 3 !��4�� �5� ICS/OCS, FMSH/FW 

�!� FW/ICW (3������� 7)  !��4��$��!��4�0���
*�
'����*�	#&#��#�*�#$
��5� frontal lobe spine \]��

���$+[��!��
����
'����*�	#&#�#� ����!��4����� 2 +��$1����$�!5�$+[�!��4�����
*�
'����+���$!

$+[� 2  �!��%�!�� �5� +�$����-+�%��� �!�+�#'�-+���� $*��$#������������� Estampador (1949a) ����

!��4�� morphometric  3 !��4�����
*���
���
��$�	#���%�������
������#-��%��� �#�$7-��!��4��

��� 2 �5� FMSH/FW \]�����%�]�������������	
���3�!������
�%����%!�$���#%�����������&� 

�'������!����	
�����
�����"]�4�!��4��1�����
��+�3������������%#$���
�

al pigmented area) ����������'� (
�-��) �!���$#	� 
����
'����+�#'����
��+�*�	#�5�� 6 (+�

���, +�$���� �!�+�%���) �!���+����������%�������3� (frontal lobe spines) \]����#�!������������� 

Keenan et al.(1998) �3� Keenan et al.(1998) &%�&#���

 polygonal pigmented area \]���X���$+[�$*������ 

$-���������"]�4��	
������'���#3�������&��������#+��������� 200 ���% \]��$+[�+�
�|� �'�����+�#'�
�|�
�

&%�%�!������������������'�  �3��'�����+�$!X�\]��%����%��������#��&%�$�	� 9 \%.     +�$!X�$�!�����
�%�

!������������������'� \]��$+[��!
������	
��&+�����%+�3����������#$!X�
���	$��
�����#

���"��/��%��* (���%�!���&%�%����3�-	%-0) 

�#����+
��$������!��!����	



����
'�����5� �����#��  �����% �!� frontal lobe spines �3����+�	��3	3���%�+��������0

-��%����!��
]�
�
'����+���$!&#� �!�3���$+[�+�
�|�$������� ����+�$!X����$+[�+}|������ ����!��4��

�5�� ���
*�+�����
����
'�����������+�	��3	��� 

 



,�����%) 6 ��#�!��4��3���6��� Estampador (1949a) 
*�
����
'����*�	#+���$! 

 
Characters S. oceanica S. 

transquebarica 
S. serrata S. serrata var. 

in paramamosa
1. �������	  
���
� ���
��� ���� �
��� � �����������
���	 ���������

���� ����� 
��
�������� ���� 

���	���
��� �����	������� 
-��� !�������
���

�����	
� ��	
�����
�	
���
�
!������ 

2.  polygonal 
area 

"�
���
� ���� ��#�$%��&�"�
�

�� 

  
pigmented !�����&%"�'(	 �)�����!��

���&%"�'(	�%���
3. ���� (cheliped) �%�,/����0����
� 2 

 
  

����
�	�����	 
��!�	 ���������	 
4�������������
2 ����
�	�����	 

4. outer spine on   obsolescent 0��

6� 

&�0�������%�!��0�����/� 
base of finger $%��&� ���7��

���� �/�%�8�
&����%�9:��)� 

5. frontal teeth   4/����	 ��7�0�
��	���� ��/�8����%"
������%� 

6. contour 
�	����%� 0���4�	�/�����	 0���4�	�/�����	 ������	 �4�	�/���������	����$%� 
����$%� ����$%� 

�4�	�/���
����$%� 

7. H-like mark on ��� ��� ��� ����������� 
carapace 

4���
��	 4���
��	 ��������

 

 

 

 

 

 

 

 

 

 

 



,�����%) 7  #�!��4��3���6��� Keenan et al.(1989) 
*�
����
'����*�	#+���$! 

 

 S. serrata S. transquebarica S. paramamosain S. olivacea 

��

1.Frontal lobe spines 

blunt point blunted Triangular 

Moclerate Cy high 

Rounded 

- shape 

- height 

 

 

high 

 

 

moderate 

 

 

 

 

low 

2. Cheliped 

spines 

propodus 

both obvious 

obviou ��*�# 

both obvious 

obviou ��*�# 

inner absent 

o  

inner absent - carpus 

 

-
spine 

 

 

s $#

 

 

s $#

 

outer reduced 

bvious $#��*�#

 

outer reduced 

Reduced !#��+ 

3. Morphometric 

ological 

ICS/OCS 

 

 

0.94 

 

0.98 

 

0.35 

 

0.006 

��5� 

morph

ratio 

(1)

(2) FMSH/FW

(3) FW/ICW 

 

 

 

0.061 

0.371 

 

 

 

0.43 

0.412 

 

 

 

0.058 

0.377 

 

 

 

0.029 

0.415 

 

MSH  = Frontal median spine height     FW = Frontal width              ICS = Inner carpus spine 

�����"]�4�!��4��1��������+����� 4 �!��%�!�+�����#������������
'����*�	#��� 

Estampa

� 

 attern) ����������'��!���$#	� (��+��� 7) 

F

ICW = Inner carapace width                OCS  = Outer carpus spine 

 

 




dor (1949a) �!� Keenan et al.(1998) -����&%�%�!��4����]��!��4��
#�����%��Z
'����+����� 4 

�!��%���
�����&#������*�#$
� �3�3���!��4��1������!�� 6 !��4�����%��� 
�����"]�4�

$+����$����!��4��1��������+���$!���� 4 �!��%��������%&#�-����%�!��4���'���|�����%��Z
*�


'����+��3�!��!��%���
�����&#�#����� 

!��4���'���|���
*�
����
'���

 -  !�������� (polygonal p

  -  ��+����������%�������3� (��+��� 8) 

  -  ����	$��#������������% (��+��� 9) 

 



4.2.1 �#��
�������-%���	��������������� 

�5���'�3�!$��% ���%�������3������!�����%� ��	$��#���������%%���

2. %�!�������

���� ��!%�% %���+������%$�!���% 

�$�!5���%$���� �!�%�
�#��$����$��%

 

 2.2  

[������%��� &%�%�!��������  

#���������%%������

 2.2.2 �

����%%���-5����

�

 

1. &%�%�!������������������'� 

1.1  ���#�������#'��

����#��!�&%�+����!�������� ������������%+!����!��%����%��!% 1 ���..+�#'� 

�����������'� 

2.1  ���%�������3

���#����$�������� ��	$��#���������%%���-5��$+[��

��5���'�3�!+�������
�#���
�� ������������%+!����!��%����%��!% 2 ��� ��5�

���%��!% 1 ��� ������ 1 ���..............................................................................+���� 

���%�������3�����%���5�$������� 

2.2.1  ����	$��#������������%$+

 ���#����$����%���� ���%�������3��������%� ��	$��

���%���&%�+����!�������� ��
+����!������������$#	������� 3 ������

������%+!����!��%����% 2 ���............................................................+�%��� 

���	$��#������������%%���-5��$+[���$���� %�!��������*�#$
� 

���#����$����%���� ���%�������3�$������� ��	$��#�����

$����%�!��������$�X�&#�*�#$
� �!�+����!������������$#	������ �����

������%+!����!��%����% 2 ���….........................................................+�.$���� 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

   (�)  

 

 
 
 
 
 
 
 

   (�)  
 
 
 
 
 

 

 

 

   (�) 

   (�)  

 

 

 

 

 

 

 

 

 

 

 

 

 

����%) 7  ��#���+������!������������������'� �!���$#	���� (�) +�#'�   (�) +���� (�) +�$����  �!�  

 
 

(�) +�%��� 



 
    (�) 

   (�) 

   (�) 

   (�) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

����%) 8  ��#����%�������*���3���� (�) +�#'� ���%��������%� (�) +���� ���%�����!% %����`��

 

$+[���%$�!���% (�) +�$���� ���%���$���� ���%����!�������������	% �!� (�) +�%��� ���%���

����%� ���%���
�!�$������� 

 

 

 

 



 

   (�) 

   (�) 

   (�) 

   (�) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

����%) 9  ��#����%��� (�) +�#'�  (�) +����  (�) +�$����  �!� (�) +�%���  

 

 

 

 

 

 



4.3 ;�����������$������,�,=������
�1�� morphometric 

��
'���� 183 3�� +�����#��� +�#'� 80 

3�� +�$��

	$%

 morphometric 

��% 
'����3������� ��!��$�X�3������� 
 

(

 +�3�������
��+���$!���� 4 �!��%�������3�%!��4��1���

�� 9 3�� +�%��� 36 3�� �!�+���� 58 3�� 
����!��$�X�3������� 5 ��!�� #����#����!�$���#
�

3�������8 +�3������������%#���
*��	$�����0$+[�+�$-"���$-5��+̂�����+}|�����%�!�#$�!5������$�5���
��

���%�3�3������!��4���������$-"������$-"$%�� (dimorphism) �!�+����
*�
�%���'������#�$7!���

+��%�� 200 ���% ��5�%����#���%��������#��+��%�� 90 %	!! 3��]��&+ \]��$+[����#+�����3$3X%

����!�� 
������'���##���!������$+[���$�3�����'�
��%�+�$����
�����	$�����0��������+�*�	#�5�� $�5���
��+�

$����$+[�+����-�&#����%�� �!�-�$7-��
����!��$�X�3�������
�����#����� ���
�����������]�����+�

���-�$+[�+�$-"$%�� ����+�$-"������-�����
�|�
�%����#
�|� %���'�����%�� ��
%���'�����3����3� 500 ���%

&+
�Z]�%������ 1 �	�!���%�'�
��&%���%��Z�'�%��	$�����0���%���+��!��%�5��6 &#� 

,�����%) 8 ��#�
'����+��3�!��!��% �!���!��$�X�3����������
*�
����"]�4�!��4��

�!

'����3�������


���3�!���!��) 

+�#'� 60 3�� 3��# 20 3�� 

  ����� 20 3�� 

  ��� �� 20 

+�$�  9 � 

��� �� 20 

+�%  36 �� 

  

�4Y�0/� 3�� 

  +��$�"-%�� 20 3�� 

��� 3� �����  9 3�� 

+���� 58 3�� 3��# 20 3�� 

  ����� 18 3�� 

  �4Y�0/� 3�� 

��� 3 3��# 20 3�� 

����� 16 3�� 

 
 CVA ��#�
��$�X����%����%�3�3�����������%�����'���|����Z	3	���!��4�� morphometric 

������� �$+�#'� + ���� +�%����!�+���� (Wilk’s Lambda = 0.016; F(39, 495.271) = 38.143; P < 0.001) �!���

�	$�����0��#�
��$�X����
��!��4�������#�����%# 51 !��4�� %�!��4�����
�����%�!$-5�����
'�����!��% 

(informative character) �������+����� 4 �!��%
'���� 13 !��4�� +�����#���!��4�������#
�����#�� 6 

!��4�� (FMSH, DFMS, DLPFS, ECW, CW1 �!� FM) !��4�������#
�����% 4 !��4�� (RPoW, RCL, 

RCW �!� RDL) !��4�������#
����������'� 2 !��4�� (LoPL �!� UpPL) �!� !��4�����%������

!'�3�� (BD) �#�&%�-����!��4�������#
����$#	������� 3 �������$���������������
'�����!��% 3������� 9 



��#������%+���	�/	,���3���+� canonical \]��+�����#��������%+���	�/	,��� 3 �%��� �#��%������ 1 

�!� 2 $����&#�#����� 

 

CVA1 =  (2.431)(FMSH) + (0.912)(DFMS) + (-0.087)(DLPFS) + (0.132)(ECW) + (0.310)(RPoW) +      

CVA2 =   (-0.273)(ECW) + (0.222)(RPoW) + 

 

�!���$�������x�������3���+� CVA1 �!�3���+� CVA2 ��#�&��
���+��� 10 (�.) \]��3���+� 

CVA1 �

 

'��

��

(-0.335)(RCL) + (-0.333)(RCW) + (0.052)(RDL) + (-0.199)(LoPL) + (0.674)(UpPL) + (-

0.136) (BD) + (-0.414)(FM) + (-0.157)(CW1) + 3.775 

(0.155)(FMSH) + (0.354)(DFMS) + (0.568)(DLPFS) +

(0.807)(RCL) + (-0.772)(RCW) + (-0.411)(RDL) + (0.339)(LoPL) + (0.186)(UpPL) + 

(0.693)(BD) + (0.437)(FM) + (-0.681)(1CW) + 7.349 

!� CVA2 �/	������%�+�+���������%�!&#� 61.7% �!� 35.5% 3�%!'�#�� �!���&#���#�
��

$�X���� +�#'� +�%��� �!�+���� Z��������
����������*�#$
� $�X�&#�
��3'����������!��%+��3�!��!��%

#���!���%�3'��������������������$#X#��#�#�&%�-���	$�����$*5��%3����5�$�!5��%\��������������!��% 

�'�����+�$����-���� Z]��%� CVA 
���#�
��$�X����%�3�3������+�#'������*�#$
� �3��!��%+�$����%�

3'�����������������+�������+�%��� �#�3'������
�!����3'����������!��%+����%�������!�%���	$�����

$�!5��%\�������������+�$�������+���� �����&��X3�%$%5��-	
����
�����$�3����!��%���$�	#�]�������

-���� +���� +�$���� �!�+�%��� %�3'����������%�*	������#����%$+[��!��%���3��$�� 
�����%�!���&#����

��#�
��$�X���� +��3�!��!��%%�!��4�� morphometric ����3�3������ \]�����%�3�3���
�!��4�� 

morphometric $+[����%�!*�	#��]�����Z��
*�
����
 ��*�	#����	��%�*��	3*�	#3��� 6 &#������%�

+���	�/	1�- $*  +!� 2 *�	#�5� Atherina boyeri �!� A. presbyter \]��%����%$���

������$+[�+!�*�	#

$#�������!�*5���	���"�3�0���� 2 *5��$+[�*5�����-������ (synonymous species) �3�
������	$�����0 CVA 

���!��4�� morphometric ���+!�
������ 2 *�	##���!��� -����%����%�3�3������ \]��$+[�����5������� 

A. boyeri �!� A. presbyter $+[�+!�3���*�	#��� (Creech, 1992) ��5��%��3�
�+!����%����+���3��

�	��2������������#$�X� �!��!���!����+��������$*�� +!��%��� (cichlid fish) 
����! Amphilophus 

����	$�����0 CVA �X��%��Z
'�������%�3�3����������*�	#1��
����!#���!���&#� (Klingenberg et 
al., 2003) ���
����� ���%����������
���3�0$!����!��#����%�X��%��Z
'����*�	#&#�
�����%�!
�����

�	$�����0 CVA ���!��4�� morphometric �#�%����
'����*�	#
�%�����������
����! Nyctophilus 

(long-eared bat) �5�*�	# Nyctophilus nebulosus �#���"�����%�!����	$�����0 CVA 
��!��4�� 

morphometic 
'���� 12 !��4�������#
�������!��!�x}� �!����	$�����0��#�
��$�X����%�3�3���

�����*�#$
��������3���������� N. nebulosus ���3��������������*�	#�5����� 2 *�	#
����!$#�������5� 

N. bifax �!� N. gouldi (Parnaby, 2002) #�������!
������	$�����0 CVA ���+���$!
�����%�! 



morphometric \]����#�
��$�X����%�3�3�����������!��%+�#'� +�$���� +�%��� �!�+���� *�����+����� 4 �!��%

���Z��
�#
'����$+[�+�3���*�	#��� 

 

,�����%) 9 ��#���%+���	�/	,���3���+� canonical $-5�����
'�����!��%+���$!�������3�%!��4��1�����

 Function 

�#�&%��'��]�Z]���!��$�X�3������� 

 1 2 3 

FMSH 2.431 0.155 0.477 

DFMS 0.912 0.354 0.312 

DLPFS -0.087 0.568 1.834 

ECW 0.132 -0.273 0.215 

RPoW 

 

ant) 

0.310 0.222 -0.513 

RCL -0.335 0.807 0.380 

RCW -0.333 -0.772 0.343 

RDL 0.052 -0.411 0.012 

LoPL -0.199 0.339 0.050 

UpPL 0.674 0.186 -0.941 

BD -0.136 0.693 -0.117 

FM -0.414 0.437 -0.405 

CW1 -0.157 -0.681 -0.152 

(Const 3.775 7.349 -1.498 

 

 ����	$�����0 CVA 
�����%�! morphometric 
��+� 10 �!��%�������3�%���%�3�3������!��4��

1�����

CVA1 =  (2.577)(FMSH) + (0.835)(DFMS) + (0.161)(ECW) + (-0.296)(RCL) + (0.109)(RDL) +            

CVA2 =    

(-0.392)(RMW) + (0.543)(UpPL) + (0.661)(BD) + (0.487)(FM) + (-0.597)(CW1) + 8.598 

�!���!��$�X�3������� -����%����%�3�3��������%�����'���|����Z	3	��������!��%+� (Wilk’s 

Lambda = 0.008; F(90, 1122.561) = 12.998; P < 0.001) �#�%� informative character �����%# 10 !��4�� 

+�����#���!��4�������#
�����#�� 5 !��4�� (FMSH, DFMS, ECW, CW1 �!� FM) !��4�������#


�����% 3 !��4�� (RCL, RDL �!�RMW) !��4�������#
����������'� 1 !��4�� (UpPL) �!� !��4��

���%������!'�3�� (BD) 3������� 10 ��#������%+���	�/	,���3���+� canonical \]��+�����#������

��%+���	�/	,��� 9 �%��� �#��%������ 1 �!� 2 $����&#�#����� 

 

(-0.156)(RMW) + (0.420)(UpPL) + (-0.230)(BD) + (-0.464)(FM) + (-0.118)(CW1) + 1.218 

(0.256)(FMSH) + (0.249)(DFMS) + (-0.308)(ECW) + (0.721)(RCL) + (-0.363)(RDL) +        



�!���$�������x�������3���+� CVA1 �!�3���+� CVA2 ��#�&��
���+��� 10 (�.) \]��3���+� 

� CVA2 �/	������%�+�+���������%�!&#� 60.1% �!� 29.0% 3�%!'�#�� �!���&#���#�
CVA1 �! ��

$�X��!��%�!�� 4 �!��% �5� �!��%+�#'� +�$���� +�%��� �!�+���� �#�
��!��%+����%���!��$�X�3�������%������ 1 

��	$������ -����%������%�!��%������+����%�!��4��1�����$�%5�����
����!��$�X�3�������3������$���

$+[��!��%3�%!��4��1����������*�#$
� �#��!��%+�#'�+������]��
���!��%+�#'����$�X�3�������
��


�����#3��# ����� ����4Y�0/��� �!�+��$�"-%�� �!��%+����+������]��
���!��%+�������$�X�3�������


��
�����#3��# ����� �!�����4Y�0/��� �!��!��%+�%���+������]��
���!��%+�%������$�X�3�������
��


�����#3��# �!������ ���%�!���&#�����5�������%�!����	$�����0 CVA 
���+�����������!��%+�3�%

!��4��1������#�&%��'��]�Z]���!��$�X�3������� �!���&#��������#����%�3�3����������+��!��%�!�� 4 

�!��%$*��$#������ ���
����������#�
��$�X����+�3����������%�!��4��1�����$�%5������3�$�X�3�������


��3�����	$�����
�%�!��4�� morphometric $�%5����� ���$�X�&#�
�����$�!5��%\����������!��%+�


����!��$�X�3�������3�����	$�����1��
��!��%+�#'� +���� �!�+�%��� \]����
3����%&#�
� 2 ����5� &%�%�

���%�3�3�������	����#!��%���������!��$�X�3��������3�!���!�� ��5��	�/	-!����	����#!��%&%�&#�%�

����##����5�%�����##��&%�%��-����
��'�
��$�	#���%�3�3������!��4�� morphometric �����$�X�

&#�*�#1��
��!��%+�#'� +�%��� ��5�+���� ���
�����Z��-	
����$7-��+�#'�
��
�����#����4Y�0/��� \]��$��

Z����#�
��$�X������

�$+[�3���+�-��/�0 (variant) ���+���� (Overton et al., 1997) �3�
���!���

�	$�����0#������!����!����#�
��$�X����+�#'�
��
�����#����4Y�0/���Z��
�#����
��!��%+�#'����%���+�#'�
��


�����#3��# ����� �!�+��$�"-%�� �!�������
����������$#X#��#
��+�������$�X�3�������
��
�����#

3��# ����� ��5��%��3�+����
��
�����#����4Y�0/���$�� 

 

 

 

 

 

 

 

 

 

 

 

 

 



,�����%) 10 ��#���%+���	�/	,���3���+� canonical $-5�����
'�����!��%+���$! 10 �!��%�������3�%

!��4��1������!���!��$�X�3������� 

F unction 

 5 6 7 8 9 1 2 3 4 

FMSH 2.577 0.256 1.101 0.213 0.868 2.274 0.211 -0.682 -1.873 

DFMS 0.  0.  0  0  1  1  -0.576 0  -0.227 

 

 

 

stant) -10.182 1.673 

835 249 .919 .794 .930 .078 .101

ECW 0.161 -0.308 -0.316 -0.063 -0.016 0.045 -0.122 -0.016 0.061 

RCL -0.296 0.721 -0.292 0.445 -0.589 -0.263 0.573 -0.121 -0.347 

RDL 0.109 -0.363 0.059 -0.037 0.212 -0.107 0.225 0.199 0.369 

RMW -0.156 -0.392 0.035 -0.268 0.820 0.869 -0.168 -0.214 -0.094 

UpPL 0.420 0.543 0.560 0.028 0.425 -0.729 -0.568 -0.333 0.321 

BD -0.230 0.661 -0.077 -0.135 -0.172 0.065 -0.195 0.308 -0.359 

FM -0.464 0.487 0.292 0.100 -0.480 0.324 -0.129 0.102 1.448 

CW1 -0.118 -0.597 0.189 0.145 -0.122 -0.192 0.085 0.019 -0.661 

(Con 1.218 8.598 3.656 -3.930 12.281 -4.935 -0.823 

 

Inform ch  $ 
'� %� �� �% 1� ���

��4�� �!� Informative character $-5�����
'�����!��%����!��%+��������3�%!��4��1����� �!���!��

$�X�3���

ative aracter -5����� ����!�� ���!��%+ ������3 !��4�� ����$ ��� 13 

!

����$������ 10 !��4�� �3�-����$+[�!��4��\�'���� 9 !��4���5� FMSH, DFMS, ECW, RCL, 

RDL, UpPL, BD, FM �!� CW1 �#� DLPFS, RPoW, RCW �!� LoPL $+[�!��4�����$���������$7-��

������
'�����!��%+��������3�%!��4��1����� #���������"]�4�!��4�� morphometric $-5�����
'����

*�	# Z��
*�
����� 9 !��4�����$���&����� �X
���%��Z
'����*�	#+���$!&#� ���� RMW $���������$7-��

������
'�����!��%��������!��%+��������3�%!��4��1����� �!���!��$�X�3������� 
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����%) 10 �!���$�������x
������	$�����0 CVA 
�����%�!!��4�� morphometric (�.) �!����	$�����0

��������!��%+��������3�%!��4��1������#�&%��'��]�Z]���!��$�X�3������� �!� (�.) ��������!��%

+��������3�%!��4��1������!���!��$�X�3������� 



�!����'���� Mahalanobis’ Distance �������+�#'� +�$���� +�%��� �!�+���� (3������� 11) -���� 

�������� +�#'����+�$���� +�#'����+�%��� +�#'����+���� +�$�������+�%��� +�$�������+���� �!�+�%���

� $������ 88.907, 65.280, 56.559, 29.299, 47.699 �

�������

���+��� !� 54.213 3�%!'�#�� Phenetic tree ��������


������������������!��%+�����'����&#���#�
��$�X���� +�$�������+�%���$+[��!��%������%�!����!]����

%�������# �#�%�+�����!����!]�����!��%+�$����-%���%������+�#'� \]�� phenetic tree ��������
�����%�!���

!��4�� morphometric ��#�!������!��4��1��������+�$�����!�+�%������%�!��4��1������!��

!��4��+�������%��� $*�� ���%����% 2 �����	$��������������%5� (wrist ��5� carpus) ���%�!��

���������%�*������#
�|� ��%������������#�����$+[���$����%�����!����!]���� �3�!�

 +�#'� +�$���� +�%��� +���� 

�4��$�!�����

�3�3���
��!��4��1��������+����
�+�#'��!�+���� 

 

,�����%) 11 ��#���� Mahalanobis’ Distance �������+� 4 �!��%�������3�%!��4��1����� �5� +�#'� +�$���� 

+�%��� �!�+���� 

+�#'� -    

+�$���� 88.907 -   

+�%��� 6  

 56.559 47 9 54.213 

5.280 29.299 -  

+���� .69 - 

 

�!����	$�����0 obis’ Distanc ��%+��������3�%!��4��1������!���!��$�X�

 (3������� 12) - ����������� 5  110.711 �!�� �������������#�5� �#'�
��


�����#3��#�������4Y�0/��� (5.703) �!��!��%���%���������%�������#�5� +�#'����+�$����
��
�����#����� 

(110.71

Mahalan e ��������!

3������� ����%���� .703 Z]� %�������  +

1) ��� Mahalanobis’ Distance 1��
��!��%+��3�!��!��%%����������� 5.703 Z]� 15.447 �!��������

�!��%%����������� 25.722 Z]� 110.711 ���
����� Phenetic tree ��������
�� Mahalanobis’ Distance ��#�

���%��%-��/0��������!��%+��!�� 4 �!��% (+�#'� +�$���� +�%��� �!�+����) %����`��$�%5����� Phenetic 

tree ��������
�� Mahalanobis’ Distance ��������!��%+��������3�%!��4��1������!���!��$�X�3������� 

(��+��� 11) $%5��-	
�������%��%-��/01��
��!��%+��3�!��!��% -�����!��%+�#'�%����������$+[� 2 �!��%

�����5� �!��%������� 1 +�����#���+�
��
�����#3��#�!�����4Y�0/��� �!��!��%������� 2 +�����#���

�!��%+�
��
�����#������!�
��+��$�"-%�� \]���������!��%
�����%�!���!��4�� morphometric ���

+�#'���#�!�������������������1�%	"��3�0 �#�+�#'�
��3��#�!�����4Y�0/���$+[�+�
���}����$!����

&�� ����+�
��
�����#������!�-%��$+[�+�
���}����$!���#�%�� \]���!����#!�����&#���#�!�������!

���"]�4������!%�� �!���� (2547) 
�+��$#X������� +�#'�
��-%���!�+�#'�
�������%����%

�!����!]�������!��4�� morphometric %�������# �3�%�+��$#X�����3�3����5� $%5��-	
�������%���+�#'���� 



2 �!��%���$�!5� -�����!���"]�4������!%�� �!���� (2547) ��#�
��$�X���� +�#'�
��3��#%����%

�!����!]����!��4�� morphometric ����!��%+�#'������--%��%���������%�!����!]����%�3���!��%+�#'�
��


�����#����4Y�0/��� $+[����������$�3���+�#'�3����������
*�
����"]�4������������+�#'�3����������
*�
�

���"]�4���� ��!%�� �!���� (2547) $+[�3����������$�X�
��
�����#$#�����������%# #���������%

�3�3������$�	#�]����
$��������������!�����3�������
��3�!�
�����# $-"�!����#���+����
*�"]�4� ����


�����+��������-���� +����
��
�����#3��#%����%�!����!]����!��4�� morphometric ���+����
��


�#���#�����%������+����
��
�����#����4Y�0/��� ���%�!����!]��������+����3��#���+���������

$+[����������
��/	���&#� �3�
�����%�!���&#�
�������%%��+���$!��������%%����$%5��+� 2547 �������%� 

���+��*�%%�����1	+���Z]��������$�!5�������+���$!���#$!X�
���}����$!���#�%��%��'����$-��$!����

$+[�+���������	$��
�������-3��# \]����
���
��$�	#���+�$+�������+�
������� �3��!���%�!����!]�
�

����+����-����&%�*�#$
�$�������������+�#'� �����5� Mahalanobis’ Distance �������+�#'�-3��#���+�#'�

����� �!��������+�#'�-3��#���+�#'�-����4Y�0~ $������ 10.661 �!� 5.703 3�%!'�#�� \]���������������

3������+��%�� 2 $��� �3�
�����+���� -���� Mahalanobis’ Distance �������+����-3��#���+����-

����� �!��������+����-3��#���+����-����4Y�0~ $������ 10.573 �!� 12.276 3�%!'�#�� \]��$+[�������


�!�$�������%����������+�#'� 

 

,�����%) 12 ��#���� Mahalanobis’ Distance �������+� 10 �!��%�������3�%!��4��1������!���!��$�X�

3������� 

 
+�#'� +�#'� +�#'� +�#'� +���� +���� +���� +�$���� +�%��� +�%��� 

3��# ����� ����4Y�0~ -%�� 3��# ����� ����4Y�0~ ����� 3��# ����� 

+�#'� 3��# -          

+�#'� ����� 1 -         

+�#'� ����4Y�0~  1  

+�#'� -%�  

 52.395 66 0 58.755 68.048 

 74 2 65.782 78.457 10.573 

 49.419 50.579 59.373 12.276 15.447 

�� 110.711 98.508 46.334 46.714 50.621 

56 3 58.140 51.918 27. 1 

57.000 51.332 25.721 5.803 

10.66

 5.703 

10.075 

2.367

8.166 

-       

 

 

� 10.534 -      

+���� 3��# .90 -      

+���� ����� 61.850 .90 -     

+���� ����4Y�0~ 56.951 -    

+�$���� ��� 81.780 91.255 -   

+�%��� 3��# 54.069 75.133 61.873 67.967 .92 49 -  

+�%��� ����� 63.697 81.929 72.503 74.262 58.877 - 

 
 
 
 
 
 
 
 



 
 

 

 

 

����%) 11 Phenetic tree ��������#����	/� UPGMA 
�����%�! Mahalanobis’ Distance (1�-��)��������!��%

+��������3�%!��4��1������#�&%��'��]�Z]���!��$�X�3������� �!� (1�-!���) ��������!��%+����

����3�%!��4��1������!���!��$�X�3�������; 3��$!��'����$�����������#� Mahalanobis’ 

Distance 

5.287 

5.287 

6.931 

2.902 

2.902 

13.303 

10.401 

1.644 

13.245 

19.917 

8.392 

29.485 

2.852 

2.852 

4.083 

4.083 

2.603 

1.372 

+����-3��# 

+����-��

+����-����� 

+�%���-3��# 

+�$����-

+�#'�-3��# 

+�#'�-����4Y�0

+�#'�-����� 

+�#'�--%�� 

+�%���-����� 

+�$���� 

+�%��� 

+���� 

+�#'� 

14.65

14.65

10.82

25.47

9.646 

35.12

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4.4 ����'�)��������%��&�����'���������%� Cytb ��� 16S rRNA ���������������#� 

5��
*�&-�$%��0 SS1 �!� SS11 �!+������� ��%��Z$-	�%+�	%��#�$�X�$���� Cytb ���+�3�������

�#�&#� PCR product ���#+��%�� 1,700 bp �������$-	�%+�	%��#�$�X�$������� 16S rRNA 
$%��0 SS20

$%

&#��'�$�X
 

&#�
*�&-�  �!� SS19  �!+�������&#� PCR product %����#+��%�� 1,900 bp 3'������ 

� PCR product ���

&#�
��&

���%) 12  ��������#�����	$�����0!'�#���	��!���&�#0��� PCR product ���&#�
�����
*�&-�$%��0 SS1  

�!� SS11  \]��$+[��������!'�#���	��!���&�#0������ Cytb �'����� SS1F1 �!�SSF2  

sequencing primer 

 

$-	�%+�

+�	%��#��� SS20-SS19 

 

 �����������+�%�� ���$-	�%+�	%��#�$�X�$��#�
*�&-�$%��0 SS1 �!� SS10 ��%��Z$-	�%+�	%��

��%��Z equencing primer &#������������ 
]�#'�$�	�����	$�����0!'�#��#�$�X�$�

�� PCR product ���� H- �!� L-strand #������������ walking primer 
������������������%�

 

primer ���
*�
����$-	�%+�	%��#�$�X�$���	$�� Cytb �!� 16S rRNA ��#�
���+��� 12 �!

-�$%��0 SS1-SS11 �!� SS19-SS20 ��#�&��
���+��� 13 

 

 

 

 

SS1 SS1F1 SS1F2

ND6 Cytb ND1 S

SS11 

�

 (�) (�)

����%) 13 ��#� PCR product ������ Cytb (�) ��� 	%��#��� SS1-SS11 �!� 16S rRNA (�) ���$-	�%

#�$�X�$�&#� PCR product ���#+��%�� 4.0 kb �!�&%�%� unspecific band +�����]���3�+�����
# �!�


*� SS1 �!� SS10 $+[� s

�

���
�����3���!��*	�� PCR product �!��� PCR product ��#�&��#����+��� 14 

 

 



 

 
 

����%) 14 ��#� PCR product �#�
*�&-�$%��0 SS1 �!� SS10 ���+�%�� 

 

4.4.1 �%� Cytb 

 �'����%�!���&#�
������	$�����0!'�#���	��!���&�#0���&#�
��&-�$%��0������% (SS1, SS1F1 �!� 

SS1F2) ���+���$!�!�+�%���3�!�3�� (+���$! 74 3�� �%�� 10 3��) %������$+[� contig sequence #���

����$�������3'������������
�

%�3���$#���#�$�X�$����+�%��|��+��� (Portunus trituberculatus) �!����+� Pseudocarcinus gigas 

'���#���#������ Cytb �������+���$!�!�+�%�� �!�-����%����%��� $������ 1,135 �	

�!���&

!����!��
�+���$!
�%� A+T content (66.83%) %����� G+C content (33.18%) \]��!��4�� 

 �!�+

�+����% CAP3 �!��
������
]��'���#3'������������ Cytb �#����$+

&

�!��
������
]��

� �#0  

 ��� Cytb ���+�#'� +���� +�$���� +�%��� �!�+�%�� %����%��� 1,135 �	��!���&�#0 \]��%� variable 

site 344 3'������ �!� parsimony informative site 332 3'������ (3������� 14) $%5��-	
�������0+�����

$�� (base composition) (3������� 13) ��#�
��$�X����%�!��4�� composition biases ��� G �5� 

$+��0$\X�30 G 
�+�#'� = 14.27 % 
�+�$���� =13.77 %, +�%��� = 12.69 % +���� = 12.88 %  �!� +�%�� = 

14.27% �#�7

composition biases 
���� Cytb ���+�������'� ( blue swimming crab- Calinectes bellicosus) (Pfeiler et 
al., 2005) �!�+!�
��!��% bitoidea (Tang et al., 2005) \]������������������-��������
�|��!��3��3��� 

G 
�3'��������� 3 (third position) �������-��/����% 

 

 

 

 

 



,�����%) 13 ��#����$7!������ base composition ������ Cytb 
��3�������+� 5 �!��% 

 Base composition  Nuclotide bias 

 A C G T  �2; df = 3 P 

Black 25.55 22.95 14.27 37.24  10.777 0.01 < P < 0.05 

Green 27.90 18.84 13.77 39.49  15.294 0.001 < P < 0.01 

P < 0.001 

White 28.01 19.06 12.88 40.06 16.72 01 

P. pelagicus 26.03 21.31 14.27 38.39 0.001 < P < 0.01 

Violet 27.93 18.25 12.69 41.13  18.633 

 4 P < 0.0

 12.358 

 
 

 $%5���'����% 	�� 0 (nuc seque �+���$! �+�%�� *�

$ roup  &+ ��0 nucleotide divergence (3� 5)  !+ averag de 

d ��
 ��+�� *�	#� ������� .001  Z]� �3�

������ 0.1099 Z]� 0.1981 \]��*��
��$�X� genetic divergence �������+��3�!�*�	# �����X�%��Z]���� +�#'� +�

�� +�$���� �!�+�%��� %��1������%$+[�*�	# (species) \]������$*�����
�$+����$����&#����������� 

�

�!!'�#��� !���&�# leotide nce) ��  74 3���!  10 3�� $-5��


+[� outg �	$��� ������ 1 � ���Y��� e nucleoti

ivergence 1 �*�	#� �$! 4 !�+�%�� ���� 0 2  0.0080 �������*�	#%����

�

�

Western Atlantic shrimp (Farfantepenaeus spp.) (morphotype II) \]��$��
�#���$+[� F. subtilis �3�$%5��

+��%����� genetic divergence �#���"�����%�!
�� 16S rRNA ����������� 0.04-0.06 $%5��$+�� �$�������

*�	#
�!�$�����5� F. subtilis, F. paulensis �!� F. notialis \]��%������ genetic divergence 1��
� 

morphotype II Z]� 11 – 55 $��� #������ Maggione et al. (2001) 
]�$������ morphotype II ���
�$+[� 

reproductively isolatd species �3�%����%�!����!]���� F. subtilis %������*�	#
�!�$�����5��6  ��5�
�

�������+� Charybdis \]��$+[��%�*	��!��%��]��
���"0 Portunidae  Chu et al,. (1999)&#����������+� 

Chinese charybdis 4 *�	#  �5� Charybdis  affinis  �!� C. japonica %���� genetic divergence  ����
��       

C. acuta �!�C. firiatus ������� 11.5-14.4 % $%5���'����
��!'�#���	��!���&�#0 465 bp 1��
���� COI 
���+��%�����*��
��$�X������� genetic dicergence �������*�	#
�%��������������*�	# $%5��$+����$�������

���+��%�����1��
�*�	# #������ +�#'� +���� +�$���� �!�+�%��� ���
�%��1���$+[� reproductively 

isolated species \]��%�!��4��$+[� conspecific species 

 

 

 

 

 

 



,�����%) 14 ��#�3'������ polymorphic site ������ Cytb 
                                                1111111 1111111111 1111111111 1111111222 2222222222 
              11112222 3344444555 6667777888 9990001111 1222233334 4444555666 7778899000 1112223334 
            4823581237 0623458158 0390258147 0395891247 8037925891 2478049258 1473428147 0392581470 

BB01_Cytb   ACCAAAACTC CCTGTTCCTA TTTCTCACTT TTCATCGCAG TATGTTACGC AAACACTACC TTTTTCAATT TCTATCCATT 
BB02_Cytb   .......... T......... ....C.G... .......... .......... .......G.. .....T.... .......... 
BB03_Cytb   .......... T......... ......G... .......... .......... .......G.. .....T.... .......... 
BB05_Cytb   .......... .......... .......... .......... .......... .......... .......... .......... 
BB14_Cytb   .......... .......... .......... .......... .......... .......... .......... .......... 
BB20_Cytb   .......... T......... ......G... .......... .......... .......G.. .....T.... .......... 
RB65_Cytb   .......... T......... ......G... ......A... .......... .......... .....T.... .......... 

........ .......... .......... .......... 

........ .......... .......... .......... 

........ .......G.. .....T.... .......... 

SB12_Cytb   .......... .......... .......... .......... .......... .......G.. .......... .......... 
SB14_Cytb   .......... .......... .......... .......... .......... .......G.. .......... .......... 
TB35_Cytb   .......... .......... .......... .......... .......... .......... .......... .......... 
TB40_Cytb   .......... .......... .......... .......... .......... .......G.. .......G.. .......... 
TB43_Cytb   .......... .......... .......... .......... .......... .......G.. .......... .......... 
TB44_Cytb   .......... .......... .......... .......... .......... .......G.. .......... .......... 
TB47_Cytb   .......... .......... .......... .......... .......... .......G.. .......... .......... 
TB49_Cytb   .......... .......... .......... .......... .......... .......G.. .......... .......... 
RG06_Cytb   GTT....A.T TT....TTC. .CC.AT.TC. ..T.ATA..T .....C.T.T TTT..TG.TT G...C.GTCC ....CTA.AC 
RG07_Cytb   GTT....A.T TT....TTC. .CC.AT.TC. ..T.ATA..T .....C.T.T TTT..TG.TT G...C.GTCC ....CTA.AC 
RG10_Cytb   GTT....A.T TT....TTC. .CC.AT.TC. ..T.ATA..T .....C.TAT TTT..TG.TT G...C.GTCC ....CTA.AC 
RG15_Cytb   GTT....A.T TT....TTC. .CC.AT.TC. ..T.ATA..T .....C.T.T TTT..TG.TT G...C.GTCC ....CTA.AC 
RG16_Cytb   GTT....A.T TT....TTC. .CC.AT.TC. ..T.ATA..T .....C.T.T TTT..TG.TT G...C.GTCC ....CTA.AC 
RG17_Cytb   GTT....A.T TT....TTC. .CC.AT.TC. ..T.ATA..T .....C.T.T TTT..TG.TT G...C.GTCC ....CTA.AC 
RG20_Cytb   GTT....A.T TT....TTC. .CC.AT.TC. ..T.ATA..T .....C.T.T TTT..TG.TT G...C.GTCC ....CTA.AC 
RG21_Cytb   GTT....A.T TT....TTC. .CC.AT.TC. ..T.ATA..T .....C.T.T TTT..TG.TT G...C.GTCC ....CTA.AC 
RG22_Cytb   GTT....A.T TT....TTC. .CC.AT.TC. ..T.ATA..T .....C.T.T TTT..TG.TT G...C.GTCC ....CTA.AC 
RG23_Cytb   GTT....A.T TT....TTC. .CC.AT.TC. ..T.ATA..T .....C.T.T TTT..TG.TT G...C.GTCC ....CTA.AC 
RG24_Cytb   GTT....A.T TT....TTC. .CC.AT.TC. ..T.ATA..T .....C.T.T TTT..TG.TT G...C.GTCC ....CTA.AC 
RG25_Cytb   GTT....A.T TT....TTC. .CC.AT.TC. ..T.ATA..T .....C.T.T TTT..TG.TT G...C.GTCC ....CTA.AC 
RG33_Cytb   GTT....A.T TT....TTC. .CC.AT.TC. ..T.ATA..T .....C.T.T TTT..TG.TT G...C.GTCC ....CTA.AC 
RG34_Cytb   GTT....A.T TT....TTC. .CC.AT.TC. ..T.ATA..T .....C.T.T TTT..TG.TT G...C.GTCC ....CTA.AC 
RG37_Cytb   GTT....A.T TT....TTC. .CC.AT.TC. ..T.ATA..T .....C.T.T TTT..TG.TT G...C.GTCC ....CTA.AC 
RG38_Cytb   GTT....A.T TT....TTC. .CC.AT.TC. ..T.AT...T .....C.T.T TTT..TG.TT G...C.GTCC ....CTA.AC 
RW07_Cytb   GTT....A.T TT....TTC. .CC.AT.TC. ..T.ATA..T .....C.T.T TTT..TG.TT G...C.GTCC ....CTA.AC 
RV01_Cytb   .TTCT..AC. TT....TT.. ..C..T.T.. CCT..TA..T ....GC.T.T .TCT.TA..T ...C.T.T.. .....TA..C 
RV02_Cytb   .TTCT..AC. TT....TT.. ..C..T.T.. CCT..TA..T ....GC.T.T .TCT.TA..T ...C.T.T.. .....TA..C 
RV11_Cytb   .TTCT..AC. TT....TT.. ..C..T.T.. CCT..TAT.T ....GC.T.T .TCT.TA..T ...C.T.T.. .....TA..C 
RV12_Cytb   .TTCT..AC. TT....TT.. ..C..T.T.. CCT..TA..T ....GC.T.T .TCT.TA..T ...C.T.T.. .....TA..C 
RV13_Cytb   .TTCT..AC. TT....TT.. ..C..T.T.. CCT..TA..T ....GC.T.T .TCT.TA..T ...C.T.T.. .....TA..C 
TV02_Cytb   .TTCT..AC. TT....TT.. ..C..T.T.. CCT..TA..T ....GC.T.T .TCT.TA..T ...C.T.T.. .....TA..C 
TV03_Cytb   .TTCT..AC. TT....TTC. ..C..T.T.. CCT..TA..T ....GC.T.T .TCT.TA..T ...C.T.T.. .....TA..C 
TV04_Cytb   .TTCT..AC. TT....TT.. ..C..T.T.. CCT..TA..T ....GC.T.T .TCT.TA..T ...C.T.T.. .....TA..C 
TV05_Cytb   .TTCT..AC. TT..G.TT.. ..C..T.T.. CCT..TA..T ....GC.T.T .TCT.TA..T ...C.T.T.. .....TA..C 
TV06_Cytb   .TTCT..AC. TT....TT.. ..C..T.T.. CCT..TA..T ....GC.T.T .TCT.TA..T ...C.T.T.. .....TA..C 
RV27_Cytb   .TTCT..AC. TT....TT.. ..C..T.T.. CCT..TA..T ....GC.T.T .TCT.TA..T ...C.T.T.. .....TA..C 
RV28_Cytb   .TTCT..AC. TT....TT.. ..C..T.T.. CCT..TA..T ....GC.T.T .TCT.TA..T ...C.T.T.. .....TA..C 
RV29_Cytb   .TTCT..AC. TT....TTC. ..C..T.T.. CCT..TA..T ....GC.T.T .TCT.TA..T ...C.T.T.. .....TA..C 
RV31_Cytb   .TTCT..AC. TT....TT.. ..C..T.T.. CCT..TA..T ....GC.T.T .TCT.TA..T ...C.T.T.. .....TA..C 
TV09_Cytb   .TTCT..AC. TT....TT.. ..C..T.T.. CCT..TA..T ....GC.T.T .TCT.TA..T ...C.T.T.. .....TA..C 
TV13_Cytb   .TTCT..AC. TT....TT.. ..C..T.T.. CCT..TA..T ....GC.T.T .TCT.TA..T ...C.T.T.. .....TA..C 
RW03_Cytb   .TTCT..G.T T.C..ATT.. .....T.T.. .CT...T..T ...A...... ..T.GTAG.T .C.C....A. CTC..TG.C. 
RW04_Cytb   .TTCT..G.T T.C..ATT.. .....T.T.. .CT...T..T ...A...... ..T.GTAG.T .C.C....A. CTC..TG.C. 
RW08_Cytb   .TTCT..G.T T.C..ATT.. .....T.T.. .CT...T..T ...A...... ..T.GTAG.T .C.C....A. CTC..TG.C. 
RW09_Cytb   .TTCT..G.T T.C..ATT.. .....T.T.. .CT...T..T C..A...... ..T.GTAG.T .C.C....A. CTC..TG.C. 
SW02_Cytb   .TTCT..G.T T.C..ATT.. .....T.T.. .CT...T..T ...A...... ..T.GTAG.T .C.C....A. CTC..TG.C. 
SW03_Cytb   .TTCT..G.T T.C..ATT.. .....T.T.. .CT...T..T ...A...... ..T.GTAG.T .C.C....A. CTC..TG.C. 
SW04_Cytb   .TTCT..G.T T.C..ATT.. .....T.T.. .CT...T..T ...A...... ..T.GTAG.T .C.C....A. CTC..TG.C. 
SW05_Cytb   .TTCT..G.T T.C..ATT.. .....T.T.. .CT...T..T ...A...... ..T.GTAG.T .C.C....A. CTC..TG.C. 
SW06_Cytb   .TTCT..G.T T.C..ATT.. .....T.T.. .CT...T..T ...A...... ..T.GTAG.T .C.C....A. CTC..TG.C. 
SW08_Cytb   .TTCT..G.T T.C..ATT.. .....T.T.. .CT...T..T ...A...... ..T.GTAG.T .C.C....A. CTC..TG.C. 
TW22_Cytb   .TTCT..G.T T.C..ATT.. .....T.T.. .CT...T..T ...A...... ..T.GTAG.T .C.C....A. CTC..TG.C. 
TW34_Cytb   .TTCT..G.T T.C..ATT.. .....T.T.. .CT...TT.T ...A...... ..T.GTAG.T .C.C....A. CTC..TGGC. 
TW38_Cytb   .TTCT..G.T T.C..ATT.. .....T.T.. .CT...T..T ...A...... ..T.GTAG.T .C.C....A. CTC..TG.C. 
TW44_Cytb   .TTCT..G.T T.C..ATT.. .....T.T.. .CT...T..T ...A...... ..T.GTAG.T .C.C....A. CTC..TG.C. 
TW53_Cytb   .TTCT..G.T T.C..ATT.. .....T.T.. .CT...T..T ...A...... ..T.GTAG.T .C.C....A. CTC..TG.C. 
RW14_Cytb   .TTCT..G.T T.C..ATT.. .....T.T.. .CT...T..T C..A...... ..T.GTAG.T .C.C....A. CTC..TG.C. 
RW18_Cytb   .TTCT..G.T T.C..ATT.. .....T.T.. .CT...T..T ...A...... ..T.GTAG.T .C.C....A. CTC..TG.C. 
TW54_Cytb   .TTCT..G.T T.C..ATT.. .....T.T.. .CT...T..T ...A...... ..T.GTAG.T .C.C....A. CTC..TG.C. 
PP01_Cytb   ..T..TGTC. T.CA..T..G A.ATAA.T.A .CTT..TTGT CTC...GT.. ..CT.T..T. ..CCC..T.. .TCGC.A..C 
PP02_Cytb   ..T..TGTC. T.CA..T..G A.GTAG.T.A .CTT..TTGT CTC...GT.. ..CT.T..T. ..CCC..T.. .TCGC.A..C 
PP03_Cytb   ..T..TGTC. T.CA..T..G A.GTAG.T.A .CTT..TTGT CTC...GT.. ..CT.T..T. ..CCC..T.. .TC.C.A..C 
PP04_Cytb   ..T..TGTC. T.CA..T..G A.ATAA.T.A .CTT..TTGT CTC...GT.. ..CT.T..T. ..CCC..T.. .TC.C.A..C 
PP05_Cytb   ..T..TGTC. T.CA..T..G G.GTAG.T.A .CTTC.TT.T CTC...GT.. ..CT.T..T. ..CCC..T.. .TC.C.A..C 
PP06_Cytb   ..T..TGTC. T.CA..T..G A.GTAG.T.A .CTT..TTGT CTC...GT.. ..CT.T..T. ..CCC..T.. .TC.C.A..C 
PP07_Cytb   ..T..TGTC. T.CA..T..G A.GTAG.T.A .CTT..TTGT CTC...GT.. ..CT.T..T. ..CCC..T.. .TCGC.A..C 
PP08_Cytb   ..T..TGTC. T.CA..T..G A.GTAG.T.A .CTTC.TTGT CTC...GT.. ..CT.T..T. ..CCC..T.. .TC.C.A..C 
PP09_Cytb   ..T..TGTC. T.CA..T..G A.GTAG.T.A .CTT..TTGT CTC...GT.. ..CT.T..T. ..CCC..T.. .TC.C.A..C 
PP10_Cytb   ..T..TGTC. T.CA..T..G A.GTAG.T.A .CTT..TTGT CTC...GT.. ..CT.T..T. ..CCC..T.. .TCGC.A..C 

RB68_Cytb   .......... .......... .......... .......... ..
RB69_Cytb   .......... .......... .......... .......... ..
RB71_Cytb   .......... T......... ......G... .......... ..
RB80_Cytb   .......... .......... .......... .......... .......... .......G.. .......... .......... 
RB83_Cytb   .......... T......... ......G... .......... .......... .......G.. .....T.... .......... 
SB05_Cytb   .......... .......... .......... .......... .......... .......... .......... .......... 
SB08_Cytb   .......... T......... ......G... ......A... .......... .......G.. ...C.T.... .......... 
SB11_Cytb   .......... .......... .......... .......... .......... .......G.. .......... .......... 
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BB01_Cytb   GTGTCAAATC CTCCCTCTGC TTCCTCCTCA TAGACTTATT CTCGAAAACG TTCTCCCGTT CCCTTATTCC TTATCTCTTC 
BB02_Cytb   .....G.... .......... .......... .......... .........A .......A.. .......... .......... 
BB03_Cytb   .....G.... .......... .......... .......... .........A .......A.. .......... ........C. 
BB05_Cytb   .......... .......... .......... .......... .......... .......... .A........ .......... 
BB14_Cytb   .....G.... .......... .......... .......... .......... .......... .......... .......... 
BB20_Cytb   .....G.... .......... .......... ..A....... .........A .......A.. .......... .......... 
RB65_Cytb   .....G.... .......... .......... .......... ...A.....A .......A.. .......... ........C. 
RB68_Cytb   .......... .......... .......... .......... .......... .......... .......... .......... 
RB69_Cytb   .......... .......... .......... .......... .......... .......... .......... .......... 
RB71_Cytb   .....G.... .......... .......... .......... .........A .......A.. .......... .......... 
RB80_Cytb   .....G.... .......... .......... .......... .......... .......... .......... .......... 
RB83_Cytb   .....G.... .......... .......... .......... .........A .......A.. .......... .......... 
SB05_Cytb   .......... .......... .......... .......... .......... .......... .......... .......... 
SB08_Cytb   .....G.... .......... .......... .......... .........A .......A.. .......... .......... 
SB11_Cytb   .....G.... .......... .......... .......... .......... .......... .......... .......... 
SB12_Cytb   .......... .......... .......... .......... .......... .......... .......... .......... 
SB14_Cytb   .....G.... .......... .......... .......... .......... ......T... .......... .......... 
TB35_Cytb   .......... .......... .......... .......... .......... .......... .......... .......... 
TB40_Cytb   .....G.... .......... .......... .......... .......... .......... .......... .......... 
TB43_Cytb   .......... .......... .......... .......... .......... .......... .......... .......... 
TB44_Cytb   .....G.... .......... .......... .......... .......... .......... .......... .......... 
TB47_Cytb   .....G.... .......... .......... .......... .......... .......... .......... .........A 
TB49_Cytb   .....G.... .........T .......... .......... .......... ...C...... .......... .......... 
RG06_Cytb   AAA.TG.T.. ...TT.TCAA .CTT.T..T. A......... T..A....TA AAT.T..AC. .TACG.CCTT ...CTC.C.. 
RG07_Cytb   AAA.TG.T.. ...TT.TCAA .CTT.T..T. A......... T..A....TA GAT.T..AC. .TACG.CCTT ...CTC.C.. 
RG10_Cytb   AAA.TG.T.. ...TT.TCAA .CTT.T..T. A......... T..A....TA AAT.T..AC. .TACG.CCTT ...CTC.C.. 
RG15_Cytb   AAA.TG.T.. ...TT.TCAA .CTT.T..T. A......... T..A....TA AAT.T..AC. .TACG.CCTT ...CTC.C.. 
RG16_Cytb   AAA.TG.T.. ...TT.TCAA .CTT.T..T. A......... T..A....TA AAT.T..AC. .TACG.CCTT ...CTC.C.. 
RG17_Cytb   AAA.TG.T.. ...TT.TCAA .CTT.T..T. A......... T..A....TA AAT.T..AC. .TACG.CCTT ...CTC.C.. 
RG20_Cytb   AAA.TG.T.. ...TT.TCAA .CTT.T..T. A......... T..A....TA AAT.T..AC. .TACG.CCTT ...CTC.C.. 
RG21_Cytb   AAA.TG.T.. ...TT.TCAA .CTT.T..T. A......... T..A....TA AAT.T..AC. .TACG.CCTT ...CTC.C.. 
RG22_Cytb   AAA.TG.T.. ...TT.TCAA .CTT.T..T. A......... T..A....TA AAT.T..AC. .TACG.CCTT ...CTC.C.. 
RG23_Cytb   AAA.TG.T.. ...TT.TCAA .CTT.T..T. A......... T..A....TA AAT.T..AC. .TACG.CCTT ...CTC.C.. 
RG24_Cytb   AAA.TG.T.. ...TT.T.AA .CTT.T..T. A......... T..A....TA AAT.T..AC. .TACG.CCTT ...CTC.C.. 
RG25_Cytb   AAA.TG.T.. ...TT.TCAA .CTT.T..T. A......... T..A....TA AAT.T..AC. .TACG.CCTT ...CTC.C.. 
RG33_Cytb   AAA.TG.T.. ...TT.TCAA .CTT.T..T. A......... T..A....TA AAT.T...C. .TACG.CCTT ...CTC.C.. 
RG34_Cytb   AAA.TG.T.. ...TT.T.AA .CTT.T..T. A......... T..A....TA AAT.T..AC. .TACG.CCTT ...CTC.C.. 
RG37_Cytb   AAA.TG.T.. ...TT.TCAA .CTT.T..T. A......... T..A....TA AAT.T..AC. .TACG.CCTT ...CTC.C.. 
RG38_Cytb   AAA.TG.T.. ...TT.TCAA .CTT.T..T. A......... T..A....TA AAT.T..AC. .TACG.CCTT ...CTC.C.. 
RW07_Cytb   AAA.TG.T.. ...TT.TCAA .CTT.T..T. A......... T..A....TA AAT.T..AC. .TACG.CCTT ...CTC.C.. 
RV01_Cytb   AAACTG.T.T .C..T.TAAT ..TT.TTCT. A..T.C.... T.TC....TA A.T..ATT.G .TT.....TT C...T.T.C. 
RV02_Cytb   AAACTG.T.T .C..T.TAAT ..TT.TTCT. A..T.C.... T.TC....TA A.T..ATT.G .TT.....TT C...T.T.C. 
RV11_Cytb   AAACTG.T.T .C..T.TAAT ..TT.TTCT. A..T.C.... T.TC....TA A.T..ATT.G .TT.....TT C...T.T.C. 
RV12_Cytb   AAACTG.T.T .C..T.TAAT ..TT.TTCT. A..T.C.... T.TC....TA A.T..ATT.G .TT.....TT C...T.T.C. 
RV13_Cytb   AAACTG.T.T .C..T.TAAT ..TT.TTCT. A..T.C.... T.TC....TA A.T..ATT.G .TT.....TT C...T.T.C. 
TV02_Cytb   AAACTG.T.T .C..T.TAAT ..TT.TTCT. A..T.C.... T.TC....TA A.T..ATT.G .TT.....TT C...T.T.C. 
TV03_Cytb   AAACTG.T.T .C..T.TGAT ..TT.TTCT. A..T.C.... T.TC....TA A.T.TATT.G .TT..G...T C...T.T.C. 
TV04_Cytb   AAACTG.T.T .C..T.TAAT ..TT.TTCT. A..T.C.... T.TC....TA A.T..ATT.G .TT.....TT C...T.T.C. 
TV05_Cytb   AAACTG.T.T .C..T.TAAT ..TT.TTCT. A..T.C.... T.TC....TA A.T..ATT.G .TT.....TT C...T.T.C. 
TV06_Cytb   AAACTG.T.T .C..T.TAAT ..TT.TTCT. A..T.C.... T.TC....TA A.T..ATT.G .TT.....TT C...T.T.C. 
RV27_Cytb   AAACTG.T.T .C..T.TAAT ..TT.TTCT. A..T.C.... T.TC....TA A.T..ATT.G .TT.....TT C...T.T.C. 
RV28_Cytb   AAACTG.T.T .C..T.TAAT ..TT.TTCT. A..T.C.... T.TC....TA A.T..ATT.G .TT.....TT C...T.T.C. 
RV29_Cytb   AAACTG.T.T .C..T.TGAT ..TT.TTCT. A..T.C.... T.TC....TA A.T.TATT.G .TT..G...T C...T.T.C. 
RV31_Cytb   AAACTG.T.T .C..T.TAAT ..TT.TTCT. A..T.C.... T.TC....TA A.T..ATT.G .TT.....TT C...T.T.C. 
TV09_Cytb   AAACTG.T.T .C..T.TAAT ..TT.TTCT. A..T.C.... T.TC....TA A.T..ATT.G .TT.....TT C...T.T.C. 
TV13_Cytb   AAACTG.T.T .C..T.TAAT ..TT.TTCT. A..T.C.... T.TC....TA A.T..ATT.G .TT.....TT C...T.T.C. 
RW03_Cytb   TAA.TGCT.T T..TT.TCAT ..TA.T..T. A...T.C.CC T..AG....A ..TG.....A TT.CGC.... ..C...T.C. 
RW04_Cytb   TAA.TGCT.T T..TT.TCAT ..TA.T..T. A...T.C.CC T..AG....A ..TG.....A TT.CAC.... ..C...T.C. 
RW08_Cytb   TAA.TGCT.T T..TT.TCAT ..TA.T..T. A...T.C.CC T..AG....A ..TG.....A TT.CAC.... ..C...T.C. 
RW09_Cytb   TAA.TGCT.T T..TT.TCAT ..TA.T..TG A...T.C.CC T..AG....A ..TG.....A TT.CAC.... ..C...T.C. 
SW02_Cytb   TAA.TGCT.T T..TT.TCAT ..TA.T..T. A...T.C.CC T..AG....A ..TG.....A TT.CAC.... ..C...T.C. 
SW03_Cytb   TAA.TGCT.T T..TT.TCAT ..TA.T..T. A...T.C.CC T..AG....A ..TG.....A TT.CAC.... ..C...T.C. 
SW04_Cytb   TAA.TGCT.T T..TT.TCAT ...A.T..T. A...T.C.CC T..AG....A ..TG.....A TT.CAC.... ..C...T.C. 
SW05_Cytb   TAA.TGCT.T T..TT.TCAT ..TA.T..T. A...T.C.CC T..AG....A ..TG.....A TT.CAC.... ..C...T.C. 
SW06_Cytb   TAA.TGCT.T T..TT.TCAT ..TA.T..T. A...T.C.CC T..AG....A ..TG.....A TT.CAC.... ..C...T.C. 
SW08_Cytb   CAA.TGCT.T T..TT.TCAT ..TA.T..T. A...T.C.CC T..AG....A ..TG.....A TT.CAT.... ..C...T.C. 
TW22_Cytb   TAA.TGCT.T T..TT.TCAT ..TA.T..T. A...T.C.CC T..AG....A ..TG.....A TT.CAC.... ..C...T.C. 
TW34_Cytb   TAA.TGCT.T T..TT.TCAT ...A.T..T. A...T.C.CC T..AG....A ..TG...A.A TT.CAC.... ..C...T.C. 
TW38_Cytb   TAA.TGCT.T T..TT.TCAT ..TA.T..T. A...T.C.CC T..AG....A ..TG.....A TT.CAC.... ..C...T.C. 
TW44_Cytb   TAA.TGCT.T T..TT.TCAT ..TA.T..T. A...T.C.CC T..AG....A ..TG.....A TT.CAC.... ..C...T.C. 
TW53_Cytb   TAA.TGCT.T T..TT.TCAT ..TA.T..T. A...T.C.CC T..AG....A ..TG.....A TT.CAC.... ..C...T.C. 
RW14_Cytb   TAA.TGCT.T T..TT.TCAT ..TA.T..T. A...T.C.CC T..AG....A ..TG.....A TT.CAC.... ..C...T.C. 
RW18_Cytb   TAA.TGCT.T T..TT.TCAT ..TA.T..T. A...T.C.CC T..AG....A ..TG.....A TT.CAC.... ..C...T.C. 
TW54_Cytb   TAA.TGCT.T T..TT.TCAT ..TA.T..T. A...T.C.CC T..AG....A ..TG.....A TT.CAC.... ..C...T.C. 
PP01_Cytb   T.....TTCT ..A.TC.GT. CC..CT.... AG.TT.AG.. .GTA.TGTTA A.A..TTT.G TA.......T CA.C..T... 
PP02_Cytb   T.....TTCT ..A.TC.GT. CC..CT.... AG.TT.AG.. .GTA.TGTTA A.A..TTT.G TA.......T CAGC..T... 
PP03_Cytb   T.....TTCT ..A.TC.GT. CC..CT.... AG.TT.AG.. .GTA.TGTTA A.A..TTT.G TA.......T CAGC..T... 
PP04_Cytb   T.....TTCT ..A.T..GT. CC..CT.... AG.TT.AG.. .GTA.TGTTA A.A..TTT.G TA.......T CA.C..T... 

...TTCT ..A.TC.GT. CC..CT.... AG.TT.AG.. .GTA.TGTTA A.A..TTT.G TA.......T CAGC..T... 

...TTCT ..A.TC.GT. CC..CT.... AG.CT.AG.. .GTA.TGTTA A.A..TTT.G TA.......T CA.C..T... 
C..TTCT ..A.TC.GT. CC..CT.... AG.TT.AG.. .GTA.TGTTA A.A..TTT.G TA........ CAGC..T... 

PP05_Cytb   T.....TTCT ..A.TC.GT. CC..CT.... AG.TT.AG.. .GTA.TGTTA A.A..TTT.G TA.......T CAGC..T... 
PP06_Cytb   T..
PP07_Cytb   T..
PP08_Cytb   T..
PP09_Cytb   T.....TTCT ..A.TC.GT. CC..CT.... AG.TT.AG.. .GTA.TGTTA A.A..TTT.G TA.......T CAGC..T... 
PP10_Cytb   T.....TTCT ..A.TC.GT. CC..CT.... AG.TT.AG.. .GTA.TGTTA A.A..TTT.G TA.......T CAGC..T... 
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BB01_Cytb   CCTGCTTTCT CCCTGGGACC CCGCTACACT CACCTTCTTT GTTATACTAG ACTACCCTCC TAACCTTTTT TTATTTTGCC
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PP05_Cytb   TT..TC..TC TTAC.T...T .T.A.TAGTA T....C.C.. ACAGAC.CTA ..C.....TA CGGTTC.C.C ..T..C.AGT 
PP06_Cytb   TT..TC..TC TTAC.T...T .T.A.TAGTA T....C.C.. ACAGAC.CTA ..C.....TA CGGTTC.C.C ..T..C.AGT 

 TTC.TC..TC TTAC.T...T .T.A.TAGTA T....C.C.. ACAGAC.CTA ..C.....TA CGGTTC.C.C ..T..C.AGT 
 TT..TC..TC TTAC.T...T .T.A.TAGTA T....C.C.. ACGGAC.CTA ..C.....TA CGGTTC.C.C ..T..C.AGT 
 TT..TC..TC TTAC.T...T .T.A.TAGTA T....C.C.. ACAGAC.CTA ..C.....TA CGGTTC.C.C ..T..C.AGT 

BB02_Cytb   .......... ..T....... .......... .......... .......... .......... ..G....... ........
BB03_Cytb   .......... ..T..C.... .......... .......... .......... .......... ..G....... ........
BB05_Cytb   .......... .......... .......... .......... .......... .......... .......... ........
BB14_Cytb   .......... ..T....... .......... .......... .......... .......... ..G....... ........
BB20_Cytb   .......... ..T....... .......... .......... .......... .......... ..G....... ........
RB65_Cytb   .......... ..T..C.... .......... .......... .......... .......... ..G....... ........
RB68_Cytb   .......... .......... .......... .......... .......... .......... .......... ........
RB69_Cytb   .......... .......... .......... .......... .......... .......... .......... ........
RB71_Cytb   .......... ..T....... .......... .......... .......... .......... ..G....... ........
RB80_Cytb   .......... ..T....... .......... .......... .......... .......... ..G....... ........
RB83_Cytb   .......... ..T....... .......... .......... .......... .......... ..G....... ........
SB05_Cytb   .......... .......... .......... .........C .......... .......... .......... ........
SB08_Cytb   .......... ..T....... .......... .......... .......... .......... ..G....... ........
SB11_Cytb   .......... ..T....... .......... .......... .......... .......... ..G....... ........
SB12_Cytb   .......... ..T....... .......... .......... .......... .......... ..G....... ..G.....
SB14_Cytb   .......... ..T....... .......... .......... .......... .......... ..G....... ........
TB35_Cytb   .......... .......... .......... .......... .......... .......... .......... ........
TB40_Cytb   .......... ..T....... .......... .......... .......... .......... ..G....... ........
TB43_Cytb   .......... ..T....... .......... .......... .......... .......... ..G....... ........
TB44_Cytb   .......... ..T....... .......... .......... .......... .......... ..G....... ........
TB47_Cytb   .......... ..T....... .......... T......... .......... .......... ..G....... ........
TB49_Cytb   .......... ..T....... .......... .......... .......... .......... ..G....... ........
RG06_Cytb   TT..A..C.C TTA.A...T. ...TC.A.TA T.A.C.T... ....AC..GA .T..T.ACTA ....T.C... A.TCG...
RG07_Cytb   TT..A..C.C TTA.A...T. ...TC.A.TA T.A.C.T... ....AC..GA .T..T.ACTA ....T.C... A.TCG...
RG10_Cytb   TT..A..C.C TTA.A...T. ...TC.A.TA T.A.C.T... ....AC..GA .T..T.ACTA ....T.C... A.TCG...
RG15_Cytb   TT..A....C TTG.A...T. ...TC.A.TA T.A.C.T... ....AC..GA .T..T.ACTA ....T.C... A.TCG...
RG16_Cytb   TT..A..C.C TTA.A...T. ...TC.A.TA T.A.C.T... ....AC..GA .T..T.ACTA ....T.C... A.TCG...
RG17_Cytb   TT..A..C.C TTA.A...T. ...TC.A.TA T.A.C.T... ....AC..GA .T..T.ACTA ....T.C... A.TCG...
RG20_Cytb   TT..A..C.C TTA.A...T. ...TC.A.TA T.A.C.T... ....AC..GA .T..T.ACTA ....T.C... A.TCG...
RG21_Cytb   TT..A..C.C TTA.A...T. ...TC.A.TA T.A.C.T... ....AC..GA .T..T.ACTA ....T.C... A.TCG...
RG22_Cytb   TT..A..C.C TTA.A...T. ...TC.A.TA T.A.C.T... .C..AC..GA .T..T.ACTA ....T.C... A.TCG...
RG23_Cytb   TT..A..C.C TTA.A...T. ...TC.A.TA T.A.C.T... ....AC..GA .T..T.ACTA ....T.C... A.TCG...
RG24_Cytb   TT..A..C.C TTA.A...T. ...TC.A.TA T.A.C.T... ....AC..GA .T..T.ACTA ....T.C... A.TCG...
RG25_Cytb   TT..A..C.C TTA.A...T. ...TC.A.TA T.A.C.T... ....AC..GA .T..T.ACTA ....T.C... A.TCG...
RG33_Cytb   TT..A..C.C TTA.A...T. ...TC.A.TA T.A.C.T... ....AC..GA .T..T.ACTA ....T.C... A.TCG...
RG34_Cytb   TT..A..C.C TTA.A...T. ...TC.A.TA TGA.C.T... ....AC..GA .T..T.ACTA ....T.C... A.TCG...
RG37_Cytb   TT..A..C.C TTA.A...T. ...TC.A.TA T.A.C.T... ....AC..GA .T..T.ACTA ....T.C... A.TCG...
RG38_Cytb   TT..A..C.C TTA.A..GT. ...TC.A.TA T.A.C.T... ....AC..GA .T..T.ACTA ....T.C... A.TCG...
RW07_Cytb   TT..A..C.C TTA.A...T. ...TC.A.TA T.A.C.T... ....AC..GA .T..T.ACTA ....T.C... A.TCG...
RV01_Cytb   TT.TA.CC.. T.TCAA..T. .TAT..A..A T.TT..T.C. A...ACTC.A .T.GT.T..T ....T.CC.. A.C....A
RV02_Cytb   TT.TA.CC.. T.T.AA..T. .TAT..A..A T.TT..T.C. A...ACTC.A .T.GT.T..T ....T.CC.. A.C....A
RV11_Cytb   TT.TA.CC.. T.TCAA..T. .TAT..A..A T.TT..T.C. A...ACTC.A .T.GT.T..T ....T.CC.. A.C....A
RV12_Cytb   TT.TA.CC.. T.TCAA..T. .TAT..A..A T.TT..T.C. A...ACTC.A .T.GT.T..T ....T.CC.. A.C....A
RV13_Cytb   TT.TA.CC.. T.TCAA..T. .TAT..A..A T.TT..T.C. A...ACTC.A .T.GT.T..T ....T.CC.. A.C....A
TV02_Cytb   TT.TA.CC.. T.TCAA..T. .TAT..A..A T.TT..T.C. A...ACTC.A .T.GT.T..T ....T.CC.. A.C....A
TV03_Cytb   TT.TA.CC.. T.TCAAC.T. .TAT..A..A T.TT..T.C. A...ACTC.A .T.GT.T..T ....T.CC.. A.C...CA
TV04_Cytb   TT.TA.CC.. T.TCAA..T. .TAT..A..A T.TT..T.C. A...ACTC.A .T.GT.T..T ....T.CC.. A.C....A
TV05_Cytb   TT.TA.CC.. T.TCAA..T. .TAT..A..A T.TT..T.C. A...ACTC.A .T.GT.T..T ....T.CC.. A.C....A
TV06_Cytb   TT.TA.CC.. T.TCAA..T. .TAT..A..A T.TT..T.C. A...ACTC.A .T.GT.T..T ....T.CC.. A.C....A
RV27_Cytb   TT.TA.CC.. T.TCAA..T. .TAT..A..A T.TT..T.C. A...ACTC.A .T.GT.T..T ....T.CC.. A.C....A
RV28_Cytb   TT.TA.CC.. T.TCAA..T. .TAT..A..A T.TT..T.C. A...ACTC.A .T.GT.T..T ....T.CC.. A.C....A
RV29_Cytb   TT.TA.CC.. T.TCAA..T. .TAT..A..A T.TT..T.C. A...ACTC.A .T.GT.T..T ....T.CC.. A.C...CA
RV31_Cytb   TT.TA.CC.. T.TCAA..T. .TAT..A..A T.TT..T.C. A...ACTC.A .T.GT.T..T ....T.CC.. A.C....A
TV09_Cytb   TT.TA.CC.. T.TCAA..T. .TAT..A..A T.TT..T.C. A...ACTC.A .T.GT.T..T ....T.CC.. A.C....A
TV13_Cytb   TT.TA.CC.. T.TCAA..T. .TAT..A..A T.TT..T.C. A...ACTC.A .T.GT.T..T ....T.CC.. A.C....A
RW03_Cytb   T.C.A.C.T. ..A.AC..T. T.AT..A.TA T.TT..TC.. A.G.ACTC.A .T..TTAC.A ..T.T...C. ACT.C..A
RW04_Cytb   T.C.A.C.T. ..A.AC..T. T.AT..A.TA T.TT..TC.. A...ACTC.A .T..TTAC.A ..T.T...C. ACT.C..A
RW08_Cytb   T.C.A.C.T. ..A.AC..T. T.AT..A.TA T.TT..TC.. A...ACTC.A .T..TTAC.A ..T.T...C. ACT.C..A
RW09_Cytb   T.C.A.C.T. ..A.AC..T. T.AT..A.TA T.TT..TC.. A...ACTC.A .T..TTAC.A ..T.T...C. ACT.C..A
SW02_Cytb   T.C.A.C.T. ..A.AC..T. T.AT..A.TA T.TT..TC.. A...ACTC.A .T..TTAC.A ..T.T...C. ACT.C..A
SW03_Cytb   T.C.A.C.T. ..A.AC..T. T.AT..A.TA T.TT..TC.. A...ACTC.A .T..TTAC.A ..T.T...C. ACT.C..A
SW04_Cytb   T.C.A.C.T. ..A.AC..T. T.AT..A.TA T.TT..TC.. A...ACTC.A .T..TTAC.A ..T.T...C. ACT.C..A
SW05_Cytb   T.C.A.C.T. ..A.AC..T. T.AT..A.TA T.TT..TC.. A...ACTC.A .T..TTAC.A ..T.T...C. ACT.C..A
SW06_Cytb   T.C.A.C.T. ..A.AC..T. T.AT..A.TA T.TT..TC.. A...ACTC.A .T..TTAC.A ..T.T...C. ACT.C..A
SW08_Cytb   T.C.A.C.T. ..A.AC..T. T.AT..A.TA ..TT..TC.. A...ACTC.A .T..TTAC.A ..T.T...C. ACT.C..A
TW22_Cytb   T.C.A.C.T. ..A.AC..T. ..AT..A.TA T.TT..TC.. A...ACTC.A .T..TTAC.A ..T.T...C. ACT.C..A
TW34_Cytb   T.C.A.C.T. ..A.AC..T. T.AT..AGTA T.TT..TC.. A...ACTC.A .T..TTAC.A ..T.T...C. ACT.C..A
TW38_Cytb   T.C.A.C.T. ..A.AC..T. T.AT..A.TA T.TT..TC.. A...ACTC.A .T..TTAC.A ..T.T...C. ACT.C..A
TW44_Cytb   T.C.A.C.T. ..A.AC..T. T.AT..A.TA T.TT..TC.. A...ACTC.A .T..TTAC.A ..T.T...C. ACT.C..A
TW53_Cytb   T.C.A.C.T. ..A.AC..T. T.AT..A.TA T.TT..TC.. A...ACTC.A .T..TTAC.A ..T.T...C. ACT.C..A
RW14_Cytb   T.C.A.C.T. ..A.AC..T. T.AT..A.TA T.TT..TC.. A...ACTC.A .T..TTAC.A ..T.T...C. ACT.C..A
RW18_Cytb   T.C.A.C.T. ..A.AC..T. T.AT..A.TA T.TT..TC.. A...ACTC.A .T..TTAC.A ..T.T...C. ACT.C..A
TW54_Cytb   T.C.A.C.T. ..A.AC..T. T.AT..A.TA T.TT..TC.. A...ACTC.A .T..TTAC.A ..T.T...C. ACT.C..A
PP01_Cytb   TT..TC..TC TTAC.T...T .T.A.TAGTA T..T.C.C.. ACAGAC.CTA ..C...G.TA CGGTTC.C.C ..T..C.A
PP02_Cytb   TT..TC..TC TTAC.T...T .T.A.TAGTA T....C.C.. ACAGAC.CTA ..C.....TA CGGTTC.C.C C.T..C.A
PP03_Cytb   TT..TC..TC TTAC.T...T .T.A.TAGTA T....C.C.. ACAGAC.CTA ..C.....TA CGGTTC.C.C ..T..C.A
PP04_Cytb   TT..TC..TC TTAC.T...T .T.A.TAGTA T..TCC.C.. ACAGAC.CTA ..C...G.TA CGGTTC.C.C ..T..C.A
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2_Cytb   .......... .......... .......... .......... .......T.. .......... .......... .......... 
4_Cytb   .......... .......... .......... .......... .......... .......... .......... .......... 
5_Cytb   .......A.. .......... .......... .......... .......... .....A.... .......... .......... 
0_Cytb   .......... .......... .......... .......... .......... .....A.... .......... .......... 
3_Cytb   .......... .......C.. .......... .......... .......... .......... .......... .......... 
4_Cytb   .......... .......... .......... ........T. .......... .......... ....C..... .......... 
7_Cytb   .......... .......... .......... .......... .......... .......... .......... .......... 
9_Cytb   .......... .......... .......... .......... .......... .......... ......G... .......... 
6_Cytb   T...T.CC.C A....A..T. .TTT..C... TT.T...CTA TA.TTA..C. ...T..TG.A ..A.ATG.AC .G..TAAT.. 
7_Cytb   T...T.CC.C A....A..T. .TTT..C... TT.T...CTA TA.TTA..C. ...T..TG.A ..A.ATG.AC .G..TAAT.. 
0_Cytb   T...T.CC.C A....A..T. .TTT..C... TT.T...CTA TA.TTA..C. ...T..TG.A ..A.ATG.AC .G..TAAT.. 
5_Cytb   T...T.CC.C A....A..T. .TTT..C... TT.T...CTA TA.TTA..C. ...T..TG.A ..A.ATG.AC .G..TAAT.. 
6_Cytb   T...T.CC.C A....A..T. .TTT..C... TT.T...CTA TA.TTA..C. ...T..TG.A ..A.ATG.AC .G..TAAT.. 
7_Cytb   T...T.CC.C A....A..T. .TTT..C... TT.T...CTA TA.TTA..C. ...T..TG.A ..A.ATG.AC .G..TAAT.. 
0_Cytb   T...T.CC.C A....A..T. .TTT..C... TT.T...CTA TA.TTA..C. ...T..TG.A ..A.ATG.AC .G..TAAT.. 
1_Cytb   T...T.CC.C A....A..T. .TTT..C... TT.T...CTA TA.TTA..C. ...T..TG.A ..A.ATG.AC .G..TAAT.. 
2_Cytb   T...T.CC.C A....A..T. .TTT..C... TT.T...CTA TA.TTA..C. ...T..TG.A ..A.ATG.AC .G..TAAT.. 
3_Cytb   T...T.CC.C A....A..T. .TTT..C... TT.T...CTA TA.TTA..C. ...T..TG.A ..A.ATG.AC .G..TAAT.. 
4_Cytb   T...T.CC.C A....A..T. .TTT..C... TT.T...CTA TA.TTA..C. ...T..TG.A ..A.ATG.AC .G..TAAT.. 
5_Cytb   T...T.CC.C A....A..T. .TTT..C... TT.T...CTA TA.TTA..C. ...T..TG.A ..A.ATG.AC .G..TAAT.. 
3_Cytb   T...T.CC.C A....A..T. .TTT..C... TT.T...CTA TA.TTA..C. ...T..TG.A ..A.ATG.AC .G..TAAT.. 
4_Cytb   T...T.CC.C A....A..T. .TTT..C... TT.T...CTA TA.TTA..C. ...T..TG.A ..A.ATG.AC .G..TAAT.. 
7_Cytb   T...T.CC.C A....A..T. .TTT..C... TT.T...CTA TA.TTA..C. ...T..TG.A ..A.ATG.AC .G..TAAT.. 
8_Cytb   T...T.CC.C A....A..T. .TTT..C... TT.T...CTA TA.TTA..C. ...T..TG.A ..A.ATG.AC .G..TAAT.. 
7_Cytb   T...T.CC.C A....A..T. .TTT..C... TT.T...CTA TA.TTA..C. ...T..TG.A ..A.ATG.AC .G..TAAT.. 
1_Cytb   ..CTT.C... A....AA.TC ATT..G...T TTA......A TG...CT... ...T..TA.A ..T.AT..G. AA...AA... 
2_Cytb   ..CTT.C... A....AA.TC ATT..G...T TTA......A TG...CT... ...T..TA.A ..T.AT..G. AA...AA... 
1_Cytb   ..CTT.C... A....AA.TC ATT..G...T TTA......A TG...CT... ...T..TA.A ..T.AT..G. AA...AA... 
2_Cytb   ..CTT.C... A....AA.TC ATT..G...T TTA......A TG...CT... ...T..TA.A ..T.AT..G. AA...AA... 
3_Cytb   ..CTT.C... A....AA.TC ATT..G...T TTA......A TG...CT... ...T..TA.A ..T.AT..G. AA...AA... 
2_Cytb   ..CTT.C... A....AA.TC ATT..G...T TTA......A TG...CT... ...T..TA.A ..T.AT..G. AA...AA... 
3_Cytb   ..CTT.CA.. A....AA.TC ATT......T TTA......A TG...CT... ...T..TA.A ..T.AT..G. AA...AA... 
4_Cytb   ..CTT.C... A....AA.TC ATT..G...T TTA......A TG...CT... ...T..TA.A ..T.AT..G. AA...AA... 
5_Cytb   ..CTT.C... A....AA.TC ATT..G...T TTA......A TG...CT... ...T..TA.A ..T.AT..G. AA...AA... 
6_Cytb   ..CTT.C... A....AA.TC ATT..G...T TTA......A TG...CT... ...T..TA.A ..T.AT..G. AA...AA... 
7_Cytb   ..CTT.C... A....AA.TC ATT..G...T TTA......A TG...CT... ...T..TA.A ..T.AT..G. AA...AA... 
8_Cytb   ..CTT.C... A....AA.TC ATT..G...T TTA......A TG...CT... ...T..TA.A ..T.AT..G. AA...AA... 
9_Cytb   ..CTT.CA.. A....AA.TC ATT......T TTA......A TG...CT... ...T..TA.A ..T.AT..G. AA...AA... 
1_Cytb   ..CTT.C... A....AA.TC ATT..G...T TTA......A TG...CT... ...T..TA.A ..T.AT..G. AA...AA... 
9_Cytb   ..CTT.C... A....AA.TC ATT..G...T TTA......A TG...CT... ...T..TA.A ..T.AT..G. AA...AA... 
3_Cytb   ..CTT.C... A....AA.TC ATT..G...T TTA......A TG...CT... ...T..TA.A ..T.AT..G. AA...AA... 
3_Cytb   T..T.CAA.C A.G..AAC.C ATTG...C.T .TA....C.. .A.TT.T... ...T..TACA ..T.AT..A. .A..TAAT.. 
4_Cytb   T..T.CAA.C A.G..AAC.C ATTG...C.T .TA....C.. .A.TT.T... ...T..TACA ..T.AT..A. .A..TAAT.. 
8_Cytb   T..T.CAA.C A.G..AAC.C ATTG...C.T .TA....C.. .A.TT.T... ...T..TACA ..T.AT..A. .A..TAAT.. 
9_Cytb   T..T.CAA.C A.G..AAC.C ATTG...C.T .TA....C.. .A.TT.T... ...T..TACA ..T.AT..A. .A..TAAT.. 
2_Cytb   T..T.CAA.C A.G..AAC.C ATTG...C.T .TA....C.. .A.TT.T... ...T..TACA ..T.AT..A. .A..TAAT.. 
3_Cytb   T..T.CAA.C A.G..AAC.C ATTG...C.T .TA....C.. .A.TT.T... ...T..TACA ..T.AT..A. .A..TAAT.. 
4_Cytb   T..T.CAA.C A.G..AAC.C ATTG...C.T .TA....C.. .A.TT.T... ...T..TACA ..T.AT..A. .A..TAAT.. 
5_Cytb   T..T.CAA.C A.G..AAC.C ATTG...C.T .TA....C.. .A.TT.T... ...T..TACA ..T.AT..A. .A..TAAT.. 
6_Cytb   T..T.CAA.C A.G..AAC.C ATTG...C.T .TA....C.. .A.TT.T... ...T..TACA ..T.AT..A. .A..TAAT.. 
8_Cytb   T..T.CAA.C A.G..AAC.C ATTG...C.T .TA....C.. .A.TT.T... ...T..TACA ..T.AT..A. .A..TAAT.. 
2_Cytb   T..T.CAA.C A.G..AAC.C ATTG...C.T .TA....C.. .A.TT.T... ...T..TACA ..T.AT..A. .A..TAAT.. 
4_Cytb   T..T.CAA.C A.G..AAC.C ATTG...C.T .TA....C.. .A.TT.T... ...T..TACA ..T.AT..A. .A..TAAT.. 
8_Cytb   T..T.CAA.C A.G..AAC.C ATTG...C.T .TA....C.. .A.TT.T... ...T..TACA ..T.AT..A. .A..TAAT.. 
4_Cytb   T..T.CAA.C A.G..AAC.C ATTG...C.T .TA....C.. .A.TT.T... ...T..TACA ..T.AT..A. .A..TAAT.. 
3_Cytb   T..T.CAA.C A....AAC.C ATTG...C.T .TA....C.. .A.TT.T... ...T..TACA ..T.AT..A. .A..TAAT.. 
4_Cytb   T..T.CAA.C A.G..AAC.C ATTG...C.T .TA....C.. .A.TT.T... ...T..TACA ..T.AT..A. .A..TAAT.. 
8_Cytb   T..T.CAA.C A.G..AAC.C ATTG...C.T .TA....C.. .A.TT.T... ...T..TACA ..T.AT..A. .A..TAAT.. 
4_Cytb   T..T.CAA.C A.G..AAC.C ATTG...C.T .TA....C.. .A.TT.T... ...T..TACA ..T.AT..A. .A..TAAT.. 
1_Cytb   TC.T..CATC ...TAAA..C T.CTTC.CTT T.A.ATC..A TAT..CTG.T CAC...ATC. CTAAAA.AA. ATATT.ATCT 
2_Cytb   .C.T..CATC ..GTAAA..C T.CTTC.CTT T.A.ATC..A TAT..CTG.T CAC.C.ATC. CTAAAA.AA. ATATT.ATCT 

PP05_Cytb   .C
PP06_Cytb   .C.
PP07_Cytb   .C.
PP08_Cytb   .C.T..CATC ..GTAAA..C T.CTTC.CTT T.A.ATC..A TAT..CTG.T CAC.C.ATC. CTAAAA.AA. ATATT.ATCT 
PP09_Cytb   .C.T..CATC ..GTAAA..C T.CTTC.CTT T.A.ATC..A TAT..CTG.T CAC.C.ATC. CTAAAA.AA. ATATT.ATCT 
PP10_Cytb   .C.T..CATC ..GTAAA..C T.CTTC.CTT T.A.ATC..A TAT..CTG.T CAC.C.ATC. CTAAAA.AA. ATATT.ATCT
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PP02_Cytb   A.T.A..CTA TACTCT.T.T TG.. 

.T.A..CTA TACTCT.T.T TG.. PP03_Cytb   A
PP04_Cytb   A
PP05_Cytb   A

.T.A..CTA TACTCT.T.T TG.. 

.T.A..CTA TACTCT.T.T TG.. 
PP06_Cytb   A.T.A..CTA TACTCT.T.T TG.. 
PP07_Cytb   A.T.A..CTA TACTCT.T.T TG.. 
PP08_Cytb   A.T.A..CTA TACTCT.T.T TG.. 
PP09_Cytb   A.T.A..CTA TACTCT.T.T TG.. 
PP10_Cytb   A.T.A..CTA TACTCT.T.T TG.. 



����� ivergence �����	 Cytb 
��
�
�����
��������	������������

 Black  Violet White Pelagicus 

��� 15 �������
���
���� nucleotide d

��!������" 

Green

Black 49 165.342 165.225 205.217  0.0080 (46) 166.7

Green 23 (11) 130.544 142.575 224.818 

Viole 0 0.0023 (14) 124.688 201.575 

White 6 0.1099 0.00154 (14) 213.072 

Pelag 1 0.1776 0.1877 0.0055 (23) 

 0.1469 0.001

t 0.1457 0.115

 0.1456 0.125

icus 0.1808 0.198


�#	��  Number of polymorphic (segregating) sites] 

��#
�#	� between populations, Dxy 


�	��
� rences between populations 

 

4.4.2 

 �$�	��	 16S rRNA �������
� 4 %	&� '�����&
�����$�*��+�

�	��� 	��
%�
�-����� ����������
����!/��:�
*��	���%&;	���	��� 

16S r 	����
��!�	#�-+�<�) �	�/�	�; ���
��
�	*���	 16S rRNA ���

���*� � �� 1,446 	&����=�<��$>?
��� 901 variable sites ��� parsimony 

inform  ��������$������
�� (base composition) (�������
 16) ��
�� 

comp  9.20% ��
���� C = 8.22% ����� = 7.97% ������ = 8.35 �����

�#��� C content (75.31%) ������� G+C content (24.49%) �+�F/� 

comp 	�+���/���
:��	�!#� Western Atlantic shrimp (Maggioni et 
al., 20 es spp.) (Daniels et al., 2002) 

 

�����  16S rRNA ����� 5 ��!�� 

position  Nucleotide bias 

���!� = Nucleotide diversity, Pi [����	��
�I����

����!� = Average number of nuc. subs. per site 

#	�����!� = Average number of nucleotide diffe

	�
 16S rRNA 

'�����&
�����$�*��+�	&����=�<�

�� ��
���� ������ ������#� ���!/��:

RNA ����+�<����J��#�KL��<�# (��#���

���� ��
���� ������ ������#� �������

ative site 632 �*���	��(�������
 18)

osition bias ��� C �������� ���*��� C =

 = 11.11% >?
�=��
���
�J��� A+T 

osition bias �����	 16S rRNA 
����

01) �����	;*�J���+O�&�� (Potamonant

��� 16 ���� base composition �����	

 Base com

 A C G T  �2; df = 3 P 

Blac 17.44 35.36  23.33 P < 0.001 k 38.01 9.20 

Gree 15.09 35.08  30.29 P < 0.001 

Viol 15.47 35.67  28.79 P < 0.001 

Whi 14.92 36.36  30.77 P < 0.001 

n 41.61 8.22 

et 40.47 8.39 

te 40.76 7.97 

P. pelagicus 37.58 11.11 15.69 35.62  22.03 P < 0.001 

 
 



 
��
�	*��#�� &����=�< ����� 16S rRNA ������� +� ������ �

�$ nucleotid  �#� �� DnaS  (Roza 2003) tide 

nce ����< ���
 17 ' nuc vergenc 	&���� ���� 

?� 0.89 >?
� ����
���*� > �������� ����� �X	
:�� ���

*��+�	&��� nucleotid ence) �������
	 /� tide 

&�>?
���� �����	% �/ 9-10 �J���� � ������� , 

!�<�#��� ���+;� 4 	�;���-�	�

leotide divergence �����	 16S rRNA ������+������ 5 ��!�� 

���*��+�	 ��$�+;�� 
� 74 � #���� 10 �+�<

�&
���� e divergence �=���� P V4.10 s et al., '� nucleo

diverge �#�	���� ���� average leotide di e ����	% ����
����+;

0.002 - ���������� ?
��������  ��
���� ����  
��!��J
 ��!/��:

�#����� �=�<��$ ( e sequ ��
�
*����� " ���
��
�:&J�� ��� nucleo

�������%	 �������� 	&�����  
��� >?
�: 
�&	<�#�� %	&� ��� ���*�

�����, ��
���� ��������� 
��
�
�����
�����+����#� >?
�
�X	 outgroup J?�:���


�X	 reproductively isolated species 
����	��/������	 Cytb 

 

�������� 17 ���� nuc

 Black Green Violet White Pelagicus 

Black (N=23) 0.08975 (535) 230.913 214.440 218.437 311.765 

Green (N=17) 0.18297 0.00204  (11) 128.136 134.448 267.182 

Violet (N=16) 0.17392 0.09872 0.03992  

(312) 

88.323 268.381 

White (N=18) 0.17350 0.10132 0.06773 0.01823 (63) 270.656 

Pelagicus (N=10) 0.25062 0.20427 0.20789 0.20645 0.00246  (14) 


�#	�����!� = Nucleotide diversity, Pi [����	��
�I���� Number of polymorphic (segregating) sites] 

��#
�#	�����!� = Average number of nuc. subs. per site between populations, Dxy 


�	��
�#	�����!� = Average number of nucleotide differences between populations 

 

���	
��� 

��/��#�����!/��:�
*� ' ��#������&
���� >;*� ����I: �&����

�	��� ��	����

��:������	 >?
� X	 peak ?;	��� �/� � �+��+;��� +;� " ��
 

p �&������ !<���� ��#%+�
 ���J �� # rimer � �


 encing p ��J��<:�
���$��
�� popu  ��������� ��	#�� �$

�  	&����=� �������  ����� ���+	 J?�
�  pe �+	 ��

������<:�
��� ����+�� �� >?
�� KL��� 
��� ��
 �� ��J

 

�#�&J+�<�#:�������#< �$ ��+��KL��
%�	


*� 
�&�
�  >#�	� ��� �� �������*� � �

eak ��  ��
�� J��!� J	<�# �� 
	�
��J� ���% PCR p �
������
�

�X	 sequ rimer  ���	 n-1 lation ������ ����<:�
��

��&���� 1 <��$�� �� 3’ �� 5’ 
�  '���� &� ak >#�	 ���#	��J��#��

$����� ������ ����#� #��
��� � ���
�&	� <���!#��+	 
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BB01 -TTATGGATTAATGCT--TGTTTTCAAAGAATTTTAGAAGA-GTTCCAATATTAAAAG-GGTTTTGGT-AATTAATA--A 
BB02 -G...T.G..T..A..-TA....A..C.C...-A.TTT..GG.GA.ACT.T.A....--AA.A..T..-.T..T...--G 
BB03 -....T.G..T..T..-TA...AA.C..C...-..TA...GGA.....T........--.A.A..A..-T.......--G 
BB05 -..T.TA...TGGT..--....A.........AC....G..A.A....T..A......-...A..T..-.T...G..--G 
BB14 -....T.G..T.GT..-TA...AA.C..C...-..TA...GGA.....T........--AA.A..T..-T.......--G 
BB20 -....T.G..T.AT..-TG...CA.C..C...-..TT...GG......T........--AA..G.A..-T.......--G 
RB65 -G...T.G..T.GT..-TA...CA....C...-..TA...GAA...A.T...A....--.A....T..-T...T...--G 
RB68 -G...T.G..T.ATG.CTA...AA....C...-A.TA...GAA.....T........--.A....TT.-T...T..T--G 
RB69 -G..AT.G..T.ATG.TT-...AA....C...-..TA...GA......T........--.... .T..-T...T..T--G 
RB71 -....T.G..T..T..-TC...AA....C...-..TA...GGA.....T........
RB80 -....T.G..T.AT..-TA...AA.C..CC..-..TT...GGA.....T........
RB83 -....T.G..T.AT..-TA...AA.C..C...-..TA...GGA.....T........--CA.A..A..-........--G 

.
--.A....T..-T...T...--G
--.A....A..-T...T...--G

SB05 -G...T....T..T..--.A....A........C.T.....-.A.T....TA......-......T..-....T...--. 
SB08 -....T.G..T..T..-TA...AA....C...-A.TA...GAA...A.T........--.A.A..A..-....C...--G 

-G
-.
-G

TB35 -G...T.G..T..T..-TA...AA....C...-A.TA...GAA.....T........--.A....T..-T...T...--G 
TB40 -AG.GT.G....G...-CA.A.AA....C..A.AATA...GAA...A.T......G.A-.A....T..-GT.GTGC.ATG 
TB43 -G...T.G..T..TG.-TA...AA.C..C...-A.TA...GGA.....T........--.A....T..-T...T...--G 

.G..T. ...-. ....T... ..T..-T.

.G..T. ...-A ..A.T... ..T..-..

.G..T. ...-A ..A.T... ..T..-T.
A.A.T..T. ..ATT .TA.. ..A..-..
A.A.T..T. ..ATT .TA.. ..A..-..
A.A.T..T. ..ATT .TA.. ..A..-..
A.A.T..T. ..ATT.AG GTA.TA.. .A..-..
A.A.T..T. ..ATT.AG GTA.TA.. .A..-..
A.A.T..T. ..ATT.AG GTA.TA.. .A..-..

RG20 -AA..TA.A.T..T..----..AAT...ATT.AG.TTT.A.AA.GTA.TA..AT...A-TAAA..A..-........--. 
RG21 -AA..TA.A.T..T..----..AAT...ATT.AG.TTT.A.AA.GTA.TA..AT...A-TAAA..A..-........--. 
RG22 -AA..TA.A.T..T..----..AAT...ATT.AG.TTT.A.AA.GTA.TA..AT...A-TAAA..A..-........--. 

A.A.T..T. ..ATT.AG GTA.TA.. ..A..
A.A.T..T. ..ATT.AG GTA.TA.. ..A..
A.A.T..T. ..ATT.AG GTA.TA.. ..A..

T..T. ..ATT.AG GTA.TA.. ..A..-..
T..T. ..ATT.AG GTA.TA.. ..A..-..
T..T. ..ATT.AG GTA.TA.. ..A..-..

....--.

.A..-........--.
-TAAG..A..-........--.
-TAAG..A..-........--.

AAG..A..-........--.
AAG..A..-........--.
AA...A..-........--.

RV27 GAA..TA.A.T..T..----.AAAT....GT.AA.TT-.A.GA.ATA.CA..AT...A-TAAG..A..-........--. 
RV28 GAA..TA.A.T..T..----.AAAT....GT.AA.TT-.A.GA.ATA.CA..AT...A-TAAG..A..-........--. 

A..TA.A.T..T..----.AAAT..G.GT.AG.TT-.A.GT..TA.TA..AT...A-AAA...A..-........--.
A..TA.A.T..T..----.AAAT....GT.AA.TT-.A.GA.ATA.CA..AT...A-TAAG..A..-........--.
A..TA.A.T..T..----.AAAT....GT.AA.TT-.A.GA.ATA.CA..AT...A-TAAG..A..-........--.

TV0
TV0

TW22 GAA..TA.A.T..T..----.AGAT..GA.T..ACTT-.A.TA.AAA.TA..A....A-TAAG.CA..-........--. 
TW34 GAA..TA.A.T..T..----.AGAT..GA.T..ACTT-.A.TA.AAA.TA..A....T-TAAG.C...-........--. 
TW38 GAA..TA.A.T..T..----.AGAT..GA.T..ACTT-.A.TA.AAA.TA..A....A-TAAG.CA..-........--. 
TW44 GAA..TA.A.T..T..----.AGAT..GA.T..ACTT-.A.TA.AAA.TA..A....AATAAG.CA..-........--. 
TW53 GAA..TA.A.T..T..----..AAT....GT.AA.CT-.ATAA.ATA.T....T...ATTAGC.C.TA-.T...TA.--T 
TW54 GAA..TA.A.T..T..----.AGAT..GA.T..ACTT-.A.TA.AAA.TA..A....A-TAAG.CA..-........--. 
PP01 --A..AA.AAT..T..A-AT.A.CT...TGTAAA.T.T.A.TC..TA.CA..AT.TCAGAAA.C.A..-..AG.T..--T 
PP02 --A..AA.AAT..T..A-AT.A.CT...TGTAAA.T.T.A.TC..TA.CA..AT.TTAAAAA.C.A..-..A..T..--T 
PP03 --A..AA.AAT..T..A-AT.A.CT...TGTAAA.T.T.A.TC..TA.CA..AT.TTAAAAA.C.A..-..AG.T..--T 
PP04 --A..AA.AAT..T..A-AT.A.CT...TGTAAA.T.T.A.TC..TA.CA..AT.TCAAAAA.C.A..-..AG.T..--T 
PP05 --A..AA.AAT..T..A-AT.A.CT...TGTAAA.T.T.A.TC..TA.CA..AT.TTAAAAA.C.A..-..AG.T..--T 

T.TTAAAAA.C.A..-..AG.T..--T
T.TTAAAAA.C.A..-..AG.T..--T
T.TTAAAAA.C.A..-..AG.T..--T

SB11 -GG..T.G..T.G...-CA.A.AA....C..A-AATA...GAA.....T......G.--.A....A..-TT.GCGA--
SB12 -....T.G..T.G.G.-TA.A.AA....C...-AATA...GAA...A.T........--.A....T..AT...C.AG-
SB14 -....T.G..T..T..-TA...AA....C...-..TA...GGA.....T........--.A.A..T..-........-

TB44 -G...T
TB47 -....T
TB49 -G...T

AT.C-TA...CA....C
.T..-TA...AA....C
.T..-TA...AA....C

.TA...GGA.

.TA...GAA.

.TA...GAA.

.....--.A..
A....--CA.A
A....--.A..

..T...--G

..C...--G

..T...--G
RG06 -AA..T
RG07 -AA..T
RG10 -AA..T

.----..AAT.

.----..AAT.

.----..AAT.

.AG.TTT.A.AA.GTA

.AG.TTT.A.AA.GTA

.AG.TTT.A.AA.GTA

AT...A-TAAA
AT...A-TAAA
AT...A-TAAA

......--.

......--.

......--.
RG15 -AA..T
RG16 -AA..T
RG17 -AA..T

.----..AAT.

.----..AAT.

.----..AAT.

.TTT.A.AA.

.TTT.A.AA.

.TTT.A.AA.

AT...A-TAAA.
AT...A-TAAA.
AT...A-TAAA.

......--.

......--.

......--.

RG23 -AA..T
RG24 -AA..T
RG25 -AA..T

.----..AAT.

.----..AAT.

.----..AAT.

.TTT.A.AA.

.TTT.A.AA.

.TTT.A.AA.

AT...A-TAAA
AT...A-TAAA
AT...A-TAAA

-........--.
-........--.
-........--.

RG33 -AA..TA.A.
RG34 -AA..TA.A.
RG37 -AA..TA.A.

.----..AAT.

.----..AAT.

.----..AAT.

.TTT.A.AA.

.TTT.A.AA.

.TTT.A.AA.

AT...A-TAAA
AT...A-TAAA
AT...A-TAAA

......--.

......--.

......--.
RG38 -AA..TA.A.T..T..----..AAT...ATT.AG.TTT.A.AA.GTA.TA..AT...A-TAAA..A..-....
RW07g -AA..TA.A.T..T..----..AAT...ATT.AG.TTT.A.AA.GTA.TA..AT...A-TAAA.
RV01 GAA..TA.A.T..T..----.AAAT....GT.AA.TT-.A.GA.ATA.CA..AT...A
RV02 GAA..TA.A.T..T..----.AAAT....GT.AA.TT-.A.GA.ATA.CA..AT...A
RV11 GAA..TA.A.T..T..----.AAAT....GT.AA.TT-.A.GA.ATA.CA..AT...A-T
RV12 GAA..TA.A.T..T..----.AAAT....GT.AA.TT-.A.GA.ATA.CA..AT...A-T
RV13 TA...TA.A.T..T..----.AGAT...AGT.AG.TT-TA.GT.ATA.TA..AT.G.A-A

RV29 GA
RV31 GA
TV02 GA
TV03 TA...TA.A.T..T..----.AGAT...AGT.AG.TT-TA.GT.ATA.TA..ATGG.A-AAA...A..-........--. 

4 GAA..TA.A.T..T..----.AAAT....GT.AA.TT-.A.GA.ATA.CA..AT...A-TAAG..A..-........--. 
5 GAA..TA.A.T..T..----.AAAT....GT.AA.TT-.A.GA.ATA.CA..AT...A-TAAG..A..-........--. 

TV06 GAA..TA.A.T..T..----.AAAT....GT.AA.TT-.A.GA.ATA.CA..AT...A-TAAG..A..-........--. 
TV09 GAA..TA.A.T..T..----.AAAT....GT.AA.TT-.A.GA.ATA.CA..AT...A-TAAG..A..-........--. 
TV13 GAA..TA.A.T..T..----.AAAT....GT.AA.TT-.A.GA.ATA.CA..AT...A-TAAG..A..-........--. 
RW03 -GA..TT.A.TT.T..----..AGTT...GT..A.CT-TATAT..TA.T....T...ATTAGG.C.T.-.T...T..--T 
RW04 GAA..TA.A.T..T..----.AGAT..GA.T..ACTT-.A.TA.AAA.TA..A....A-TAAG.CA..-........--. 
RW08 -GA..TT.A.TT.TG.----..AGTT...GT..A.TT-TATAT..TA.T....T...ATTAGG.C.T.-.T...T..--T 
RW09 GAA..TA.A.T..T..----.AGAT..GA.T..ACTT-.A.TA..AA.TA..A....T-TAAG.C...-........--. 
RW14 GAA..TA.A.T..T..----.AGAT..GA.T..ACTT-.A.TA.AAA.TA..A....A-TAAG.CA..-........--. 
RW18 GAA..TA.A.T..T..----.AGAT..GA.T..ACTT-.A.TA.AAA.TA..A....A-TAAG.CA..-........--. 
SW02 -GA..TT.AATT.TG.----..AGTT...GT..A.CT-TATAT..TA.T....T...ATTAGG.C...-.T...T..--T 
SW03 GAA..TA.A.T..T..----.AGAT..GA.T..ACTT-.T.TA.AAA.TA..A....T-TAAG.C...-........--. 
SW04 -GA..TT.A.TT.TG.----..AGTT...GT..A.CT-TATAT..TA.T....T...ATTAGG.C...-.T...T..--T 
SW05 -GA..TT.A.TT.TG.----..AGTT...GT..A.CT-TATAT..TA.T....T...ATTAGG.C...-.T...T..--T 
SW06 GAA..TA.A.TT.T..----..AGTT...GT..A.CT-TATAT..TA.T....T...ATTAGG.C.T.-.T...T..--T 
SW08 GAA..TA.A.T..T..----.AGAT..GA.T..ACTT-.A.TA.AAA.TA..A....A-TAAG.CA..-........--. 

PP06 --A..AA.AAT..T..A-AT.A.CT...TGTAAA.T.T.A.TC..TA.CA..AT.TTAAAAA.C.A..-..AG.T..--T 
PP07 --A..AA.AAT..T..A-AT.A.CT...TGTAAA.T.T.A.TC..TA.CA..A
PP08 --A..AA.AAT..T..A-AT.A.CT...TGTAAA.T.T.A.TC..TA.CA..A
PP09 --A..AA.AAT..T..A-AT.A.CT...TGTAAA.T.T.A.TC..TA.CA..A
PP10 --A..AA.AAT..T..A-AT.A.CT...TGTAAA.T.T.A.TC..TA.CA..AT.TTAAAAA.C.A..-..AG.T..--T 
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BB01 GGAATTTTTTTTAG--GGATGGG--GTTTAAT-TACTAATGG--GAATAAAGTTAAATGATTTTAAACAAAAAAG--TAG 
BB02 A...A.......TT--C.GGA.A--..A...GTA-T....A.-GA.T...GT.A...A.T...A...A......AAG... 
BB03 A.....A..G....--C.G.A.A--..A...GT.-.....T.-GA.T...GA.A....TT...A...T.......-T-.. 
BB05 A........G....--...GA.T--..A..G.G....TT...--............G..T......T......G.--.G. 
BB14 A.....A..G....--C.G.A.A--..A...GTA-.....T.-GA.T...GA.A....TT...A...T.......-TG.. 
BB20 A.............--C..CA.A--..A...GT.-.A..GA.-GA.T...GA.A....TT..AA...A.......--G.. 
RB65 A........G....--C...A.A--..A...GTA-.....T.-GA.T...GT.A....TT.......T.......--... 
RB68 A.G.A........A--C.GCAAA--..A.T.GT.-A....T.-GA......A......TT...A...T.......-T-.. 
RB69 A.............--C.G.A..--..A.T.AT.-.....T.-GA......T.A.........A...T.......-T-.. 
RB71 A.............--C.G.A.A--..A...GT.-.....A.-GA.T....A.A....TT...A...T.......-T-.. 
RB80 A........G....--C...A.A--..A...GT.-.....A.-GA.T.T.GT.A....TT.......T.......--... 
RB83 A.....A.......--C.G.A.A--..A...GT.-.......-GA.T...GT.A..T.TT...A..CT.......--... 
SB05 A.............--C...A.A--..A...G-.........--...............................--... 
SB08 A.....A..G....--C...AA.AT..A...GTA......T.TGA.T...GT.A.........AT..T...C..T-G... 
SB11 A.....G..GGA..--C.GAA.AG-..A...GTA-A.G..T.TGA......A.G...-AG...A...TG.C.C.A-G.G. 
SB12 ......A..GG..AGTC.GAA.A--..A...GTA-.......-GA.TA..GT.A..TGAT...A..C-.......--... 
SB14 A.....A..G....--C.G.A.A--..A...GTA-.....T.-GA.T...GT.A.........A...T......--G... 
TB35 A.....A..G....--C...A.A--..A...GTA-.....T.-GA.T....T.A.........A...T......--G... 
TB40 A.....G.--G..A--T.GAAATG-T.C--.GTA-A-...TTGGA......A.G.---.G...A.T.T..-...A-G... 
TB43 A.G...A..G....--C.G.A.A--..A...GTA-.....T.-GA.....GA.AT..A.....AT..T.......-T-.. 
TB44 A...........T.--C.G.A..--..A.T.GT.-..G..T.-GA.T....A.A.....T...A...T.......--... 
TB47 A.....A..G....--C...A.A--..A...GTA-.....T.-GA.T...GT.A.........AT..T...C..--G... 
TB49 A.....A..G....--C...A.A--..A...GTA-.....T.-GA.T...GT.A.........A...T......--G... 
RG06 T..T...G.AA...G-CA..A.A--.CAG..GTA-....CA.--...A.....A.G.--.A.AA...AT.T....--..A 
RG07 T..T...G.AA...G-CA..A.A--.CAG..GTA-....CA.--...A.....A.G.--.A.AA...AT.T....--..A 
RG10 T..T...G.AA...G-CA..A.A--.CAG..GTA-....CA.--...A.....A.G.--.A.AA...-T.T....--..A 
RG15 T..T...G.AA...G-CA..A.A--.CAG..GTA-....CA.--...A.....A.G.--.A.AA...AT.T....--..A 
RG16 T..T...G.AA...G-CA..A.A--.CAG..GTA-....CA.--...A.....A.G.--.A.AA...-T.T....--..A 
RG17 T..T...G.AA...G-CA..A.A--.CAG..GTA-....CA.--...A.....A.G.--.A.AA...AT.T....--..A 
RG20 T..T...G.AA...G-CA..A.A--.CAG..GTA-....CA.--...A.....A.G.--.A.AA...AT.T....--..A 
RG21 T..T...G.AA...G-CA..A.A--.CAG..GTA-....CA.--...A.....A.G.--.A.AA...AT.T....--..A 
RG22 T..T...G.AA...G-CA..A.A--.CAG..GTA-....CA.--...A.....A.G.--.A.AA...AT.T....--..A 
RG23 T..T...G.AA...G-CA..A.A--.CAG..GTA-....CA.--...A.....A.G.--.A.AA...AT.T....--..A 
RG24 T..T...G.AA...G-CA..A.A--.CAG..GTA-....CA.--...A.....A.G.--.A.AA...-T.T....--..A 
RG25 T..T...G.AA...G-CA..A.A--.CAG..GTA-....CA.--...A.....A.G.--.A.AA...AT.T....--..A 
RG33 T..T...G.AA...G-CA..A.A--.CAG..GTA-....CA.--...A.....A.G.--.A.AA...-T.T....--..A 
RG34 T..T...G.AA...G-CA..A.A--.CAG..GTA-....CA.--...A.....A.G.--.A.AA...-T.T....--..A 
RG37 T..T...G.AA...G-CA..A.A--.CAG..GTA-....CA.--...A.....A.G.--.A.AA...-T.T....--..A 
RG38 T..T...G.AA...G-CA..A.A--.CAG..GTA-....CA.--...A.....A.G.--.A.AA...AT.T....--..A 
RW07gT..T...G.AA...G-CA..A.A--.CAG..GTA-....CA.--...A.....A.G.--.A.AA...AT.T....--..A
RV01 T.....A.AGA...G-CA..A..--A.AA..GCA-.......--.GGA...TCA.G.--.A.....GT.T.....--..A 
RV02 T.....A.AGA...G-CA..A..--A.AA..GCA-.......--.GGA...TCA.G.--.A.....GT.T.....--..A 
RV11 T.....A.AGA...G-CA..A..--A.AA..GCA-.......--.GGA...TCA.G.--.A.....GT.T.....--..A 
RV12 T.....A.AGA...G-CA..A..--A.AA..GCA-.......--.GGA...TCA.G.--.A.....GT.T.....--..A 
RV13 TA....A.AAA.G.G-CA..A..--..AA.-GTA-.....A.--...A...T.A.G.--GA.....GT.......--..A 
RV27 T.....A.AGA...G-CA..A..--A.AA..GCA-.......--.GGA...TCA.G.--.A.....GT.T.....--..A 
RV28 T.....A.AGA...G-CA..A..--A.AA..GCA-.......--.GGA...TCA.G.--.A.....GT.T.....--..A 
RV29 TA....A.AAA.G.C-CA..A..--T.AA.-GCC-.......--..GA...T.C.GG--.A.....GT.......--..A 
RV31 T.....A.AGA...G-CA..A..--A.AA..GCA-.......--.GGA...TCA.G.--.A.....GT.T.....--..A 
TV02 .....A.AGA...G-CA..A..--A.AA..GCA-.......--.GGA...TCA.G.--.A.....GT.T.....--..A 
TV03 TA....A.AAA.G.G-CA..A..--..AA.-GTA-.....A.--...A...T.A.G.--GA.....GT.......--..A 
TV04 T.....A.AGA...G-CA..A..--A.AA..GCA-.......--.GGA...TCA.G.--.A.....GT.T.....--..A 
TV05 T.....A.AGA...G-CA..A..--A.AA..GCA-.......--.GGA...TCA.G.--.A.....GT.T.....--..A 
TV06 T.....A.AGA...G-CA..A..--A.AA..GCA-.......--.GGA...TCA.G.--.A.....GT.T.....--..A 
TV09 T.....A.AGA...G-CA..A..--A.AA..GCA-.......--.GGA...TCA.G.--.A.....GT.T.....--..A 
TV13 T.....A.AGA...G-CA..A..--A.AA..GCA-.......--.GGA...TCA.G.--.A.....GT.T.....--..A 
RW03 T.......AGG.T.G-CC..T..--...A..GT.-..G....--..GA...T.AGG.--GA.....GT.T.....--..A 
RW04 T.....A.AGA...G-CA..A.A--A.AA..GTA-.......--..GA...T.A...--.A.....GT.T.....--..A 
RW08 T.......AGG.T.G-CC..T..--...A..GT.-..G....--..GA...T.AGG.--GA.....GT.T.....--..A 
RW09 T.......AGA.G.C-CA....A--A.AA..GTA-.......--..GA...TCA...--.A.....GT.T.....--..A 
RW14 T.....A.AGA...C-CA..A.A--A.AA..GTA-.......--..GA...T.A...--.A.....GT.T.....--..A 
RW18 T.....A.AGA...G-CA..A.A--A.AA..GTA-.......--..GA...T.A...--.A.....GT.T.....--..A 
SW02 T...A...AGG.T.G-CC..T..--...A..GG.-..G....--..GA...T.AGG.--GA.....GT.T.....--..A 
SW03 T.....A.AGA...C-CA....A--A.AA..GTA-.......--..GA...T.A...--.A.....GT.T.....--..A 
SW04 T...A...AGG.T.G-CC..T..--...A..GG.-..G....--..GA...T.AGG.--GA.....GT.T.....--..A 
SW05 T.......AGG.T.G-CC..T..--...A..GG.-..G....--..GA...T.AGG.--GA.....GT.T.....--..A 
SW06 T.......AGG.T.G-CC..T..--...A..GT.-.......--..GA...T.AGG.--GA.....GT.T.....--..A 
SW08 T.....A.AGA...G-CA..A.A--A.AA..GTA-.......--..GA...T.A...--.A.....GT.T.....--..A 
TW22 T.....A.AGA...G-CA..A.A--A.AA..GTA-.......--..GA...T.A...--.A.....GT.T.....--..A 
TW34 T.....A.AGA...C-CA....A--A.AA..GTA-.......--..GA...T.A...--.A.....GT.T.....--..A 
TW38 T.....A.AGA...G-CA..A.A--A.AA..GTA-.......--..GA...T.A...--.A.....GT.T.....--..A 
TW44 T.....A.AGA...G-CA..A.A--A.AA..GTA-.......--..GA...T.A...--.A.....GT.T.....--..A 
TW53 T-......AGG...G-CC..A..--..AA..GT.-.......--..GA...T.AGG.--GA.....GT.T.....--..A 
TW54 T.....A.AGA...G-CA..A.A--A.AA..GTA-.......--..GA...T.A...--.A.....GT.T.....--..A 
PP01 T....GC.CCA-.AG-CT..A.A--..AC..GTA-.....A.--...A--.T.CT.T--TACGC....T.T....--... 
PP02 T....GC.C.A-.AG-CT..A.A--..AC..GTA-.....A.--...A--.T.CT.T--TACAC....T.T....--... 
PP03 T....GC.C.A-.AG-CT..A.A--..AC..GTA-.....A.--...A--.T.CT.T--TACAC....T.T....--... 
PP04 T....GC.C.A-.AG-CT..A.A--..AC..GTA-.....A.--...A--.T.CT.T--TACGC....T.T....--... 
PP05 T....GC.C.A-.AG-CT..A.A--..AC..GTA-.....A.--...A--.T.CT.T--TACAC....T.T....--... 
PP06 T....GC.C.A-.AG-CT..A.A--..AC..GTA-.....A.--...A--.T.CT.T--TACAC....T.T....--... 
PP07 T....GC.C.A-.AG-CT..A.A--..AC..GTA-.....A.--...A--.T.CT.T--TACAC....T.T....--... 

.C.A-.AG-CT..A.A--..AC..GTA-.....A.--...A--.T.CT.T--TACAC....T.T....--...
C.A-.AG-CT..A.A--..AC..GTA-.....A.--...A--.T.CT.T--TACAC....T.T....--...
C.A-.AG-CT..A.A--..AC..GTA-.....A.--...A--.T.CT.T--TACAC....T.T....--...

PP08 T....GC
PP09 T....GC.
PP10 T....GC.
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PP08 GGCT---.ACC-....-....-A.GAC...C--T..ATGA.T..TTT---CATTA---.......---.GC...G...-. 
PP09 GGCT---.ACC-....-....-A.GAC...C--T..ATGA.T..TTT---CATTA---.......---.GC...G...-. 

ACC-....-....-A.GAC...C--T..ATGA.T..TTT---CATTA---.......---.GC...G...-.

B01 ATAA---ATTT-GTAC-TGAAA-TATTAAAA-TATT-CATAGAAGA----TGAAG---ATCCCGA---AATAAAAATA-C 
B02 ....---....-....-....-AC.......--T..T.........----....A---.....C.---......G.C.-. 
B03 ....---....-....-..C.GAC.......ACT..T.........----....A---.......---......G...-. 
B05 T...---....-....-..T..C.......C-....-...G..G..----G....---T...G..---.....GGT.G-. 
B14 ....---....-....-....-AC.A.....--T..T.....G..G----....A---..T....---...G..GGC.-G 
B20 ....---....-.C..-...G.-C.A.--..AAT..T.........A----...A---.....A.---......G.CC-. 
B65 ....---....-....-.....-....-.T.AATA.T-CATAG.AG---A.....---...---CCGA......G...-. 
B68 ....---....-....-..C.-AC.......--T..TT....G..G----....A---G......---......G.C.-G 
B69 ....---....-....-....-AC.......--T..T........G----....A---.......---......G.C.-. 
B71 ....---....-..C.-....-AC......T--T..T.........----....A---.......---......G.C.-. 
B80 ....---....-....-.....-....--..AATA.TTCATAG.AGG---.TT.A---..TT.CCCCG...T..G...-. 
B83 ....---....T....C....GTC...--..AAT..TTCC.AGG.GGTGT.AG.A---.....CCCCCG.C...G...-. 
B05 ....---....-....-.....-........-....T.........----....AGCTTC.....---......G...-. 
B08 ....---G...-....-....-AC......T-CTA.T..C......----....A---.......---......G.C.T. 
B11 ..G.GAG...G-TACA-GTC.-AC.A.....-....CT.C......----G...A---....A..---.....TG.C-A. 
B12 ....---....-....-.....-....--..AATA.T.........----.....---..T..CC--G..AT..G...-. 
B14 ....---....-....-....-AC......--AT..T..C......----....A---.......---......G.C.-. 
B35 ....---....-....-....-AC......--ATA.T.........----....A---.......---......G.C.-. 
B40 G.T---T....-.A..-....-A.....C..-.TG.CT-...G..C----....A---.......---TTCTC.G..GAG 
B43 ....---....-....-..C.-GCG....T.--TA.T.T...G..G----....A---.......---......G.C.CG 
B44 ....---....-....-.....-....T...AATA.TTCATAG.AGG--A.....---...T.CCCGA.....CG...-. 
B47 ....---....-....-..C.-GC......--CTA.T.........----....A---.......---......G.C.C. 
B49 ....---....-....-....-AC......--ATA.T..C......----....A---.......---......G.C.-. 
G06 ....---....-....-....-A........--TAGA....A..T.----..TT.---.......---....G.G...-. 
G07 ....---....-....-....-A........--TAGA....A..T.----..TT.---.......---....G.G...-. 
G10 ....---....-....-....-A........--TAGA....A..T.----..TT.---.......---....G.G...-. 
G15 ....---....-....-....-A........--TAGA....A..T.----..TT.---.......---....G.G...-. 
G16 ....---....-....-....-A........--TAGA....A..T.----..TT.---.......---....G.G...-. 
G17 ....---....-....-....-A........--TAGA....A..T.----..TT.---.......---....G.G...-. 
G20 ....---....-....-....-A........--TAGA....A..T.----..TT.---.......---....G.G...-. 
G21 ....---....-....-....-A........--TAGA....A..T.----..TT.---.......---....G.G...-. 
G22 ....---....-....-....-A........--TAGA....A..T.----..TT.---.......---....G.G...-. 
G23 ....---....-....-....-A........--TAGA....A..T.----..TT.---.......---....G.G...-. 
G24 ....---....-....-....-A........--TAGA....A..T.----..TT.---.......---....G.G...-. 
G25 ....---....-....-....-A........--TAGA....A..T.----..TT.---.......---....G.G...-. 
G33 ....---....-....-....-A........--TAGA....A..T.----..TT.---.......---....G.G...-. 
G34 ....---....-....-....-A........--TAGA....A..T.----..TT.---.......---....G.G...-. 
G37 ....---....-....-....-A........--TAGA....A..T.----..TT.---.......---....G.G...-. 
G38 ....---....-....-....-A........--TAGA....A..T.----..TT.---.......---....G.G...-. 
W07g ....---....-....-....-A........--TAGA....A..T.----..TT.---.......---....G.G...-. 
V01 ....---....-....-....-A...C.G..--TA.T....A..A.----..TTA---.......---...G..G...-. 
V02 ....---....-....-....-A...C.G..--TA.T....A..A.----..TTA---.......---...G..G...-. 
V11 ....---....-....-....-A...C.G..--TA.T....A..A.----..TTA---.......---...G..G...-. 
V12 ....---....-....-....-A...C.G..--TA.T....A..A.----..TTA---.......---...G..G...-. 
V13 ....---....-....-....-A...C....--TA.T....A.TA.A---..CTA---.......---......G...-. 
V27 ....---....-....-....-A...C.G..--TA.T....A..A.----..TTA---.......---...G..G...-. 
V28 ....---....-....-....-A...C.G..--TA.T....A..A.----..TTA---.......---...G..G...-. 
V29 ....---....-..T.-G..C-A.T......--TA.T....A..A.A---..TTA---.......---......G...-. 
V31 ....---....-....-....-A...C.G..--TA.T....A..A.----..TTA---.......---...G..G...-. 
V02 ....---....-....-....-A...C.G..--TA.T....A..A.----..TTA---.......---...G..G...-. 
V03 ....---....-....-....-A...C....--TA.T....A.TA.A---..CTA---.......---......G...-. 
V04 ....---....-....-....-A...C.G..--TA.T....A..A.----..TTA---.......---...G..G...-. 
V05 ....---....-....-....-A...C.G..--TA.T....A..A.----..TTA---.......---...G..G...-. 
V06 ....---....-....-....-A...C.G..--TA.T....A..A.----..TTA---.......---...G..G...-. 
V09 ....---....-....-....-A...C.G..--TA.T....A..A.----..TTA---.......---...G..G...-. 
V13 ....---....-....-....-A...C.G..--TA.T....A..A.----..TTA---.......---...G..G...-. 
W03 ....---....-....-....-A........--TA.T....A..T.----..TTT---.......---......G...-. 
W04 ....---....-....-....-A........--TA.T....A..A.----..TTT---.......---......G...-. 
W08 ....---....-....-....-A........--TA.T....A..T.----..TTT---.......---......G...-. 
W09 ....---....-....-....-A........--TA.T....A..A.----..TTT---.......---......G...-. 
W14 ....---....-....-....-A........--TA.T....A..A.----..TTT---.......---......G...-. 
W18 ....---....-....-....-A........--TA.T....A..A.----..TTT---.......---......G...-. 
W02 ....---....-....-....-A........--TA.T....A..T.----..TTT---.......---......G...-. 
W03 ....---....-....-....-A........--TA.T....A..A.----..TTT---.......---......G...-. 
W04 ....---....-....-....-A........--TA.T....A..A.----..TTT---.......---......G...-. 
W05 ....---....-....-....-A........--TA.T....A..T.----..TTT---.......---......G...-. 
W06 ....---....-....-....-A........--TA.T....A..T.----..TTT---.......---......G...-. 
W08 ....---....-....-....-A........--TA.T....A..A.----..TTT---.......---......G...-. 
W22 ....---....-....-....-A........--TA.T....A..A.----..TTT---.......---......G...-. 
W34 ....---....-....-....-A........--TA.T....A..A.----..TTT---.......---......G...-. 
W38 ....---....-....-....-A........--TA.T....A..A.----..TTT---.......---......G...-. 
W44 ....---....-....-....-A........--TA.T....A..A.----..TTT---.......---......G...-. 
W53 ....---....-....-....-A........--TA.T....A..T.----..TTT---.......---......G...-. 
W54 ....---....-....-....-A........--TA.T....A..A.----..TTT---.......---......G...-. 
P01 GGCT---.ACC-....-....-A.GAC...C--T..ATGA.T..TTT---CACTA---.......---.GC...G...-. 
P02 GGTT---.ACC-....-....-A.GAC...C--T..ATGA.T..TTT---CATTA---.......---.GC...G...-. 
P03 GGCT---.ACC-....-....-A.GAC...C--T..ATGA.T..TTT---CATTA---.......---.GC...G...-. 
P04 GGCT---.ACC-....-....-A.GAC...C--T..ATGA.T..TTT---CATTA---.......---.GC...G...-. 
P05 GGCT---.ACC-....-....-A.GAC...C--T..ATGA.T..TTT---CATTA---.......---.GC...G...-. 
P06 GGCT---.ACC-....-....-A.GAC...C--T..ATGA.T..TTT---CATTA---.......---.GC...G...-. 
P07 GGCT---.ACC-....-....-A.GAC...C--T..ATGA.T..TTT---CATTA---.......---.GC...G...-. 

PP10 GGCT---.
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BB01 AATGTATTAGTTTTTTGTAACATAAATTATAA-TAAATATTA-ATGA-GACGAAA-GTTT-AT---AATACTGG------ 
BB02 ...A....................G.......-.........-G..G-....C..-.C.C-..---.......T------ 
BB03 ...A..................C.......T.-.........-G...-.G..C..-.C.C-..---.......T------ 
BB05 ..A.A..........G...C.....T..T..TC........G-TG.G-..G...C-..GA-..---..A..G..------ 
BB14 .T.A....T.............C...G....C-A.......G-.GA.-.G..C..-.C..-.A---....T..TG----- 
BB20 .....G........GA..........C.....-.........-G..C-..T....-....-..---..C.....------ 
RB65 ..............................T.-.........-G...-..T.C..-....-..---.......T------ 
RB68 .T.A..................A.......T.-..T..T...-GA..-.G..C..-.C..-..---T......T------ 
RB69 ...A.................C........T.-..T..T...-G...-.G..C..-.C..-..---.......T------ 
RB71 ...A..........................T.-.........-G...-....C..-.C..-..---.......T------ 
RB80 ................................-.........-G...-..T.C..-....-..---........------ 
RB83 ............G.GA.A....G........G-.........-G..C-..T....-....-..---..C.....------ 
SB05 ................................-.........-G...-..T.C..-....-..---........------ 
SB08 C..A.....................G....TC-......C..-....-.......-.CG.-..---..A....T------ 
SB11 ..AAAT.........A......AG.G.C..T.-......C..-....-.T....T-.C--------------------AG 
SB12 ................................-.........-....-..T....-....-..---........------ 
SB14 ...A............................-......C..-G...-.G..C..-.C..-..---.......T------ 
TB35 ...A............................-.........-....-.......-.C..-..---.......T------ 
TB40 .T.TG......G.CGGC...............-.G.G...C.-.A..-...T...-AC..-GAAGAGTCG..TCTATTAG 
TB43 C..A..........................T.-......C..-GA..-.G..C.C-.C..-..A--T....A.T------ 
TB44 ..............................T.-.........-G...-.GT.C..-....-..---........------ 
TB47 C..A..........................T.-.........-....-.......-.C..-..---..A..A.T------ 
TB49 ...A.......................C....-......C..-....-.......-.C..-..---.......T------ 
RG06 ...A..C..A.........G............-.........-....-A.T....-.C..-..---........TTTT-- 
RG07 ...A..C..A.........G............-.........-....-A.T....-.C..-..---........TTTT-- 
RG10 ...A..C..A.........G............-.........-....-A.T....-.C..-..---........TTTT-- 
RG15 ...A..C..A.........G............-.........-....-A.T....-.C..-..---........TTTT-- 
RG16 ...A..C..A.........G............-.........-....-A.T....-.C..-..---........TTTT-- 
RG17 ...A..C..A.........GT...........-.........-....-A.T....-.C..-..---........TTTT-- 
RG20 ...A..C..A.........G............-.........-....-A.T....-.C..-..---........TTTT-- 
RG21 ...A..C..A.........G............-.........-....-A.T....-.C..-..---........TTTT-- 
RG22 ...A..C..A.........G............-.........-....-A.T....-.C..-..---........TTTT-- 
RG23 ...A..C..A.........G............-.........-....-A.T....-.C..-..---........TTTT-- 
RG24 ...A..C..A.........G............-.........-....-A.T....-.C..-..---........TTTT-- 
RG25 ...A..C..A.........G............-.........-....-A.T....-.C..-..---........TTTT-- 
RG33 ...A..C..A.........G............-.........-....-A.T....-.C..-..---........TTTT-- 
RG34 ...A..C..A.........G............-.........-....-A.T....-.C..-..---........TTTT-- 
RG37 ...A..C..A.........G............-.........-....-A.T....-.C..-..---........TTTT-- 
RG38 ...A..C..A.........G............-.........-....-A.T....-.C..-..---........TTTT-- 
RW07g ...A..C..A.........G............-.........-....-A.T....-.C..-..---........TTTT-- 
RV01 ...A.G..CA......................-.........-....-..T....-.C..-..---.......TTTTT-- 
RV02 ...A.G...A......................-.........-....-..T....-.C..-..---.......TTTTT-- 
RV11 ...A.G..CA......................-.........-....-..T....-.C..-..---.......TTTTT-- 
RV12 ...A.G...A......................-.........-....-..T....-.C..-..---.......TTTTT-- 
RV13 ...A.....A.........G............-...G.....-....-A.T....-.C..-..---........TTTT-- 
RV27 ...A.G..CA......................-.........-....-..T....-.C..-..---.......TTTTT-- 
RV28 ...A.G..CA......................-.........-....-..T....-.C..-..---.......TTTTT-- 
RV29 ...A.G...A.....G...C............-...G.....G....A..T....C.C..T..---.......TTTTTAG 
RV31 ...A.G..CA......................-.........-....-..T....-.C..-..---.......TTTTT-- 
TV02 ...A.G...A......................-.........-....-..T....-.C..-..---.......TTTTT-- 
TV03 ...A.....A.........G............-...G.....-....-A.T....-.C..-..---........TTTT-- 
TV04 ...A.G..CA......................-.........-....-..T....-.C..-..---.......TTTTT-- 
TV05 ...A.G..CA......................-.........-....-..T....-.C..-..---.......TTTTT-- 
TV06 ...A.G..CA......................-.........-....-..T....-.C..-..---.......TTTTT-- 
TV09 ...A.G...A......................-.........-....-..T....-.C..-..---.......TTTTTT- 
TV13 ...A.G...A......................-.........-....-..T....-.C..-..---.......TTTTT-- 
RW03 ...A.C...A........G.............-.........-....-A.T....-.C..-..---.G......TTTT-- 
RW04 ...A.C...A........G.............-.........-....-A.T....-.C..-..---.G......TTTT-- 
RW08 ...A.C...A........G.............-.........-....-A.T....-.C..-..---.G......TTTT-- 
RW09 ...A.C...A........G.............-.........-....-A.T....-.C..-..---.G......TTTT-- 
RW14 ...A.C...A........G.............-.........-....-A.T....-.C..-..---.G......TTTT-- 
RW18 ...A.C...A........G.............-.........-....-A.T....-.C..-..---.G......TTTT-- 
SW02 ...A.C...A........G.............-.........-....-A.T....-.C..-..---.G......TTTT-- 
SW03 ...A.C...A........G.............-.........-....-A.T....-.C..-..---.G......TTTT-- 
SW04 ...A.C...A........G.............-.........-....-A.T....-.C..-..---.G......TTTT-- 
SW05 ...A.C...A........G.............-.........-....-A.T....-.C..-..---.G......TTTT-- 
SW06 ...A.C...A........G.............-.........-....-A.T....-.C..-..---.G......TTTT-- 
SW08 ...A.C...A........G.............-.........-....-A.T....-.C..-..---.G......TTTT-- 
TW22 ...A.C...A........G.............-.........-....-A.T....-.C..-..---.G......TTTT-- 
TW34 ...A.C...A........G.............-.........-....-A.T....-.C..-..---.G......TTTT-- 
TW38 ...A.C...A........G.............-.........-....-A.T....-.C..-..---.G......TTTT-- 
TW44 ...A.C...A........G.............-.........-....-A.T....-.C..-..---.G......TTTT-- 
TW53 ...A.C...A........G.............-.........-....-A.T....-.C..-..---.G......TTTT-- 
TW54 ...A.C...A........G.............-.........-....-A.T....-.C..-..---.G......TTTT-- 
PP01 GG.T..GC.AG..C....T.T.......GC..-....C.C..-....-..T..T.-.C..-GC---T.......CCTC-- 
PP02 GG.T..GC.AG..C....T.T.......G...-....C.C..-....-..T..T.-.C..-GC---T.......CCTC-- 
PP03 GG.T..GC.AG..C....T.T.......G...-....C.C..-....-..T..T.-.C..-GC---T.......CCTC-- 
PP04 GG.T..GC.AG..C....T.T.......G...-....C.C..-....-..T..T.-.C..-GC---T.......CCTC-- 
PP05 GG.T..GC.AG..C....T.T.......G...-....C.C..-....-..T..T.-.C..-GC---T.......CCTC-- 
PP06 GG.T..GC.AG..C....T.T.......G...-....C.C..-....-..T..T.-.C..-GC---T.......CCTC-- 
PP07 GG.T..GC.AG..C....T.T.......G...-....C.C..-....-..T..T.-.C..-GC---T.......CCTC-- 
PP08 GG.T..GC.AG..C....T.T.......G...-....C.C..-....-..T..T.-.C..-GC---T.......CCTC-- 
PP09 GG.T..GC.AG..C....T.T.......G...-....C.C..-....-..T..T.-.C..-GC---T.......CCTC-- 
PP10 GG.T..GC.AG..C....T.T.......G...-....C.C..-....-..T..T.-.C..-GC---T.......CCTC-- 
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BB01 -------------TTTTGGGAAAATATATTTGG-TTTATGGAAAA-AATAAGTTCATATTAAGG-GGAGGGTTTTTCACA 
BB02 -------------....A..........A..T.-A....T.....-....G...G.A.....A.-AA.T..CC.A..... 
BB03 -------------....A..........A..T.-A....T.....T....G.....A.....A.-AA.T..CC.A..... 
BB05 -------------...G.......A...A....-.........TG-...GT.............-.A....CC.A...T. 
BB14 --ATGAATCTTTT....A..........A..T.-A.G.A.AG..-T....GA..G.A....TA.-AA.T..CC.A..... 
BB20 -------------....A..........A..T.-A....A....G-..........A.....A.-.A.C..CC.A..... 
RB65 -------------....A..........A..T.-A....T....G-..........A.....A.-AA.C..CC.A..... 
RB68 -------------....A..G...A.A.A..T.-G...AT.....T....G...GCAT..T.A.-TA.T..C..A..... 
RB69 -------------....A....T.....A..T.-G....T.....-....G...GCAT....A.-TAGT..G..A..C.T 
RB71 -------------....A..........A..T.-A....T.....-....G...G.A.....A.GTA.T..C..A..... 
RB80 -------------....A..........A..T.-A....A....G-..........A.....A.-AA.C..CC.A..... 
RB83 -------------....A..........A..T.-A....A....G-..........A.......-.A.C..CC.A..... 
SB05 -------------....A..........A..T.-A....T....G-..........A.....A.-AA.C..CC.A..... 
SB08 -------------..G.A..........A.AT.TA....T.....-....G...G.A.....A.-AA.T..CC.A..... 
SB11 GAATAAATTGTAT...GA....G..TATA..A.-....AAT....A.TGTGTAAA.A.....A.-AA.T..CC.A..... 
SB12 -------------....A..........A..T.-A....T....G-..........A.....A.-AA.C..CC.A..... 
SB14 -------------....A..........A..T.-A....T.....-....G...G.A.....A.-AA.T..CC.A..... 
TB35 -------------....A..........A..T.-A....T.....-....G...G.A.....A.-AA.T..CC.A..... 
TB40 GAATAAAATATAA...GATT.CG...A.A.AA.-....AAT.TT.TT.AGTTAAA.A...T.A.-AA.T..CC.A..... 
TB43 -------------....A..........A.AT.-A....T.....-....G...G.A.....A.-AA.T..CC.A..... 
TB44 -------------....A..........A..T.-A....T....G-..........A.....A.-AA.C..CC.A..... 
TB47 -------------....A..........A..T.-A....T.....-....G...G.A.....A.-AA.T..CC.A..... 
TB49 -------------....A..........A..T.-A....T.....-....G...G.A.....A.-AA.T..CC.A..... 
RG06 -----------------A..........A..TA-A....T.....-..........A...T.AA-AA.AA.C-C.AT... 
RG07 -----------------A..........A..TA-A....T.....-..........A...T.AA-AA.AA.C-C.AT... 
RG10 -----------------A..........A..TA-A....T.....-..........A...T.AA-AA.AA.C-C.AT... 
RG15 -----------------A..........A..TA-A....T.....-..........A...T.AA-AA.AA.C-C.AT... 
RG16 -----------------A..........A..TA-A....T.....-..........A...T.AA-AA.AA.C-C.AT... 
RG17 -----------------A..........A..TA-A....T.....-..........A...T.AA-AA.AA.C-C.AT... 
RG20 -----------------A..........A..TA-A....T.....-..........A...T.AA-AA.AA.C-C.AT... 
RG21 -----------------A..........A..TA-A....T.....-..........A...T.AA-AA.AA.C-C.AT... 
RG22 -----------------A..........A..TA-A....T.....-..........A...T.AA-AA.AA.C-C.AT... 
RG23 -----------------A..........A..TA-A....T.....-..........A...T.AA-AA.AA.C-C.AT... 
RG24 -----------------A..........A..TA-A....T.....-..........A...T.AA-AA.AA.C-C.AT... 
RG25 -----------------A..........A..TA-A....T.....-..........A...T.AA-AA.AA.C-C.AT... 
RG33 -----------------A..........A..TA-A....T.....-..........A...T.AA-AA.AA.C-C.AT... 
RG34 -----------------A..........A..TA-A....T.....-..........A...T.AA-AA.AA.C-C.AT... 
RG37 -----------------A..........A..TA-A....T.....-..........A...T.AA-AA.AA.C-C.AT... 
RG38 -----------------A..........A..TA-A....T.....-..........A...T.AA-AA.AA.C-C.AT... 
RW07g -----------------A..........A..TA-A....T.....-..........A...T.AA-AA.AA.C-C.AT... 
RV01 -----------------A..........A..TA-A....T.....-....GA....A...T.AA-AA.AA.C-C.AT... 
RV02 -----------------A..........A..TA-A....T.....-....GA....A...T.AA-AA.AA.C-C.AT... 
RV11 -----------------A..........A..TA-A....T.....-....GA....A...T.AA-AA.AA.C-C.AT... 
RV12 -----------------A..........A..TA-A....T.....-....GA....A...T.AA-AA.AA.C-C.AT... 
RV13 -----------------A..........A..TA-A...AT.....-....GA....ACAAT.AA-.A.AATCGC.ATT.. 
RV27 -----------------A..........A..TA-A....T.....-....GA....A...T.AA-AA.AA.C-C.AT... 
RV28 -----------------A..........A..TA-A....T.....-....GA....A.C.T.AA-AA.AA.C-C.AT... 
RV29 G---AATAAAATT.A..A.....G...TAA.TA-AG.T.C..T.T-..GGGT.G..GGAAT..T-AA.AA.C-G.A.... 
RV31 -----------------A..........A..TA-A....T.....-....GA....A...T.AA-AA.AA.C-C.AT... 
TV02 -----------------A..........A..TA-A....T.....-....GA....A...T.AA-AA.AA.C-C.AT... 
TV03 -----------------A..........A..TA-A....T.....-....GA....A.A.T.AA-AA.AA.C-C.ATT.. 
TV04 -----------------A..........A..TA-A....T.....-....GA....A...T.AA-AA.AA.C-C.AT... 
TV05 -----------------A..........A..TA-A....T.....-....GA....A...T.AA-AA.AA.C-C.AT... 
TV06 -----------------A..........A..TA-A....T.....-....GA....A...T.AA-AA.AA.C-C.AT... 
TV09 -----------------A..........A..TA-A....T.....-....GA....A...T.AA-AA.AA.C-C.AT... 
TV13 -----------------A..........A..TA-A....T.....-.....A....A...T.AA-AA.AA.C-C.AT... 
RW03 -----------------A..........A..TA-A....T.....-.....A....A...T.AA-AA.AA.C-C.AT... 
RW04 -----------------A..........A..TA-A....T.....-.....A....A...T.AA-AA.AA.C-C.AT... 
RW08 -----------------A..........A..TA-A....T.....-.....A....A...T.AA-AA.AA.C-C.AT... 
RW09 -----------------A..........A..TA-A....T.....-.....A....A...T.AA-AA.AA.C-C.AT... 
RW14 -----------------A..........A..TA-A....T.....-.....A....A...T.AA-AA.AA.C-C.AT... 
RW18 -----------------A..........A..TA-A....T.....-.....A....A...T.AA-AA.AA.C-C.AT... 
SW02 -----------------A..........A..TA-A....T.....-.....A....A...T.AA-AA.AA.C-C.AT... 
SW03 -----------------A..........A..TA-A....T.....-.....A....A...T.AA-AA.AA.C-C.AT... 
SW04 -----------------A..........A..TA-A....T.....-.....A....A...T.AA-AA.AA.C-C.AT... 
SW05 -----------------A..........A..TA-A....T.....-.....A....A...T.AA-AA.AA.C-C.AT... 
SW06 -----------------A..........A..TA-A....T.....-.....A....A...T.AA-AA.AA.C-C.AT... 
SW08 -----------------A..........A..TA-A....T.....-.....A....A...T.AA-AA.AA.C-C.AT... 
TW22 -----------------A..........A..TA-A....T.....-.....A....A...T.AA-AA.AA.C-C.AT... 
TW34 -----------------A..........A..TA-A....T.....-.....A....A...T.AA-AA.AA.C-C.AT... 
TW38 -----------------A..........A..TA-A....T.....-.....A....A...T.AA-AA.AA.C-C.AT... 
TW44 -----------------A..........A..TA-A....T.....-.....A....A...T.AA-AA.AA.C-C.AT... 
TW53 -----------------A..........A..TA-A....T.....-.....A....A...T.AA-AA.AA.C-C.AT... 
TW54 -----------------A..........A..TA-A....T.....-.....A....A...T.AA-AA.AA.C-C.AT... 
PP01 -----------------A.A..T.....A..T.-AC...TA.GT.-...TTAC.T.A.A...A.-AA.TT.CC.AC.... 
PP02 -----------------A.A..T.....A..T.-AC...TA.GT.-...TTAC.T.A.A...A.-AA.TT.CC.AC.... 
PP03 -----------------A.A..T.....A..T.-AC...TA.GT.-...TTAC.T.A.A...A.-AA.TT.CC.AC.... 
PP04 -----------------A.A..T.....A..T.-AC...TA.GT.-...TTAC.T.A.A...A.-AA.TT.CC.AC.... 
PP05 -----------------A.A..T.....A..T.-AC...TA.GT.-...TTAC.T.A.A...A.-AA.TT.CC.AC.... 
PP06 -----------------A.A..T.....A..T.-AC...TA.GT.-...TTAC.T.A.A...A.-AA.TT.CC.AC.... 
PP07 -----------------A.A..T.....A..T.-AC...TA.GT.-...TTAC.T.A.A...A.-AA.TT.CC.AC.... 
PP08 -----------------A.A..T.....A..T.-AC...TA.GT.-...TTAC.T.A.A...A.-AA.TT.CC.AC.... 
PP09 -----------------A.A..T.....A..T.-AC...TA.GT.-...TTAC.T.A.A...A.-AA.TT.CC.AC.... 
PP10 -----------------A.A..T.....A..T.-AC...TA.GT.-...TTAC.T.A.A...A.-AA.TT.CC.AC.... 
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BB01 TAGATCAACC-AATGGGTTAAGT-GGA--AAAAATTG-GTGTTTTGGAGGCAAAACAAGAAAAAGTCTTT-GACT--AAG 
BB02 GTAGAT..A.-C..A......A.-T..--...T--.A-.......CT....TT....G..TT..A....A-C...--... 
BB03 GTAGAT..A.-C..A......A.-T..--...T--.A-.......CT....TT....T..TT..A....A-....--... 
BB05 ....A.....-...A....G...-T..--...T....-.........G.T.TT.........G...A.G.-.TA.--... 
BB14 GTAGAT..A.-C..A......A.AT..--...T--.A-.......CT....TT.......TT..A....A-....--..A 
BB20 ..A.C...G.-...A....G...T.A.--...T-..A-.......CT....TT....T..TT..A....A-..A.--... 
RB65 ..A.A...A.-...A....G...T.A.--....-..A-.......CT....TT....T..TT..A....A-....--... 
RB68 GTAGATC.A.-C..A......AA-T..--...T--.A-.....G.CT....TT....G..TT..A....A-...G--T.. 
RB69 GTAGATC.A.-C..A..G...A.-T..--...T--.A-.......CT....GT....G...T..AAG...-....--T.. 
RB71 GTAGATC.A.AC..A......AA-T..--...T--.A-.......CT....TT...TG-.TT..A....A-C.T.A-T.. 
RB80 ..A.A...A.-...A....G...T.A.--...T-..A-.......CT....TT....T..TT..A....A-..G.--... 
RB83 ..A.C...G.-C..A....G...T.A.--...T-..T-....G..CT....GTT...T..TT..A....A-..G.--... 
SB05 ..A.A...A.-...A....G...-T..--.......A-.......CT....TT....T..TT..A....A-....--... 
SB08 GTAGAT..A.-...A......A.-T..--...T--.A-.......CT....TT....G..TT..A....A-....--... 
SB11 GT.GG...A.-...A......AA-T..--...T--.T-.......CT....TT....G..TT..A....AC....AA..A 
SB12 ..A.A...A.-...A....G...T.A.--....-..A-.......CT....TT....T..TT..A....A-....--... 
SB14 GTAGAT..A.-...A......A.-T..--...T--.A-.......CT....TT....G..TT..A....A-C...--... 
TB35 GTAGAT..A.-...A......A.-T..--...T--.A-.......CT....TT....G..TT..A....A-....--... 
TB40 AT..G...A.-...A......AA-TT.--.G.T--.A-.......TT....TT.G..T..TT..A.T..A-....AA..A 
TB43 GTAGAT..A.-...A......A.-T..--...T--.A-.......CT....TT....G...T..A.G..A-....--... 
TB44 ..A.A...A.-...A....G...T.A.--.......A-.......CT....TT....T..TT..A....A-....--... 
TB47 GTAGAT..A.-...A......A.-T..--...T--.A-.......CT....TT....G..TT..A....A-C...--... 
TB49 GTAGAT..A.-...A......A.-T..--...T--.A-.......CT....TT....G..TT..A....A-C...--... 
RG06 ATA.AT..A-T...A.A.A..TAGTT.TG...G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA..T 
RG07 ATA.AT..A-T...A.A.A..TAGTC.TG...G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA..T 
RG10 ATA.AT..A-T...A.A.A..TAGTC.TG...G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA..T 
RG15 ATA.AT..A-T...A.A.A..TAGTC.TG...G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA..T 
RG16 ATA.AT..A-T...A.A.A..TAGTC.TG...G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA..T 
RG17 ATA.AT..A-T...A.A.A..TAGTC.TG...G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA..T 
RG20 ATA.AT..A-T...A.A.A..TAGTT.TG...G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA..T 
RG21 ATA.AT..A-T...A.A.A..TAGTC.TG...G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA..T 
RG22 ATA.AT..A-T...A.A.A..TAGTT.TG...G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA..T 
RG23 ATA.AT..A-T...A.A.A..TAGTC.TG...G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA..T 
RG24 ATA.AT..A-T...A.A.A..TAGTC.TG...G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA..T 
RG25 ATA.AT..A-T...A.A.A..TAGTT.TG...G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA..T 
RG33 ATA.AT..A-T...A.A.A..TAGTC.TG...G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA..T 
RG34 ATA.AT..A-T...A.A.A..TAGTC.TG...G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA..T 
RG37 ATA.AT..A-T...A.A.A..TAGTC.TG...G..AA-A......CT.A..TT..T.C..TT..A....A-..T.AA..T 
RG38 ATA.AT..A-T...A.A.A..TAGTC.TG...G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA..T 
RW07g ATA.AT..A-T...A.A.A..TAGTT.TG...G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA..T 
RV01 GTA.A...A-C..CA.A....AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
RV02 GTA.A...A-C..CA.A....AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
RV11 GTA.A...A-C..CA.A....AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
RV12 GTA.A...A-C..CA.A....AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
RV13 ATA.GG..ATC...CAA..GGAAAT.TT--.TT..AATA.A....TT.A..TT.GG.G..GT..A.T..A-..TGAA--A 
RV27 GTA.A...A-C..CA.A....AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
RV28 GTA.A...A-C..CA.A....AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
RV29 GTATA...T-CTTCA.A...TAATTTT---T.GG.AA-A...G...TTA.G...GGTT..TT.GA.AA.A-.GT.AA--T 
RV31 GTA.A...A-C..CA.A....AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
TV02 GTA.A...A-C..CA.A....AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
TV03 ATA.GG..A-C...AAA....AAATTTT--..-..AAAA.A....TT.A..TT....T..TT..A....A-..T.AA--A 
TV04 GTA.A...A-C..CA.A....AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
TV05 GTA.A...A-C..CA.A....AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
TV06 GTA.A...A-C..CA.A....AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
TV09 GTA.A...A-C..CA.A....AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
TV13 GTA.A...A-C..CA.A....AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
RW03 .TA.A..GA-C...AAA.A..AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
RW04 .TA.A..GA-C...AAA.A..AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
RW08 .TA.A..GA-C...AAA.A..AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A.T..A-..T.AA--T 
RW09 .TA.A..GG-C...AAA.A..AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
RW14 .TA.A..GA-C...AAA.A..AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
RW18 .TA.A..GA-C...AAA.A..AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
SW02 .TA.A..GA-C...AAA.A..AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
SW03 .TA.A..GA-C...AAA.A..AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
SW04 .TA.A..GA-C...AAA.A..AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
SW05 .TA.A..GG-C...AAA.A..AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
SW06 .TA.A..GA-C...AAA.A..AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
SW08 .TA.A..GA-C...AAA.A..AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
TW22 .TA.A..GA-C...AAA.A..AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
TW34 .TA.A..GA-C..CAAA.A..AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
TW38 .TA.A..GA-C...AAA.A..AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
TW44 .TA.A..GA-C...AAA.A..AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
TW53 .TA.A..GA-C...AAA.A..AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
TW54 .TA.A..GA-C...AAA.A..AAATTT---..G..AA-A......CT.A..TT..T.T..TT..A....A-..T.AA--T 
PP01 A.T.GT.TT-T...A-A.AG.TATTTT----.TT.AA---CC..ACT.A..TT....T.T.T..A....A-.GTAAG--C 
PP02 A.T.GT.TT-T...A-A.AG.TATTTT----.TT.AA---CC..ACT.A..TT....T.T.T..A....A-.GTAAG--C 
PP03 A.T.GT.TT-T...A-A.AG.TATTTT----.TT.AA---CC..ACT.A..TT....T.T.T..A....A-.GTAAG--C 
PP04 A.T.GT.TT-T...A-A.AG.TATTTT----.TT.AA---CC..ACT.A..TT....T.TGT..A....A-.GTAAG--C 
PP05 A.T.GT.TT-T...A-A.AG.TATTTT----.TT.AA---CC..ACT.A..TT....T.T.T..A....A-.GTAAG--C 
PP06 A.T.GT.TT-T...A-A.AG.TATTTT----.TT.AA---CC..ACT.A..TT....T.T.T..A....A-.GTAAG--C 
PP07 A.T.GT.TT-T...A-A.AG.TATTTT----.TT.AA---CC..ACT.A..TT....T.T.T..A....A-.GTAAG--C 
PP08 A.T.GT.TT-T...A-A.AG.TATTTT----.TT.AA---CC..ACT.A..TT....T.T.T..A....A-.GTAAG--C 
PP09 A.T.GT.TT-T...A-A.AG.TATTTT----.TT.AA---CC..ACT.A..TT....T.T.T..A....A-.GTAAG--C 
PP10 A.T.GT.TT-T...A-A.AG.TATTTT----.TT.AA---CC..ACT.A..TT....T.T.T..A....A-.GTAAG--C 



�������� 16 (���)
     55555555555555555555566666666666666666666666666666666666666666666666666666666666 
     77788888888899999999900000000011111111222222222233333333444444455555555666666677 
     56912345678912345678901234567901234567012345678901256789012367801236789123678901 

BB01 AGTATATTTT-ACTCG-TCTTAGTAA-AGACTAA--AGTTAATTTTAT-TAAATTTTGAAAAAATGTTAATAGTAGTATT 
BB02 .A....A...-.TA.A-....T....-.A.....--.AG...A....A-....A...T........A.T..........A 
BB03 .A.T..-.A.T.T..A-..C.T....-G.GA...--.AG...A.A..A-....A...T..G...ATA.T..........A 
BB05 ..........-...G.-.T..T....-.......--...A........-..........................T.... 
BB14 .A....A.A.T.TA.A-..C.T....-.A.A...--.AG..TAAA.TA-....A...T..G...ATA.T..T.......A 
BB20 ......A...-.GAG.-....T.A..-.......--.A....A....A-....A...T........A.T........... 
RB65 ......A...-..AGA-....T....-.......--.A....A....A-....A...T........A.T........... 
RB68 .A.T....A.-TT..A-..C.T..G.-GAGT..T--.AG..TAAA.T.-...TAAA.TTTG...AAA.TT...A.AAG.A 
RB69 .A....A.A.-.TA.A-....C...G-...G...--.AG...A.A.TA-....A...T.T.....TA.T..........A 
RB71 .A....A...-.TA.A-....T....-G..T...--.AG...A....A-....A...T..G....TA.T..........A 
RB80 ......A...-..AG.-....T....-.......--.A....A....A-....A...T........A.T........... 
RB83 ......A...-.GAG.-....T.A..-.....G.--.A....A....A-....A...T........A.T........... 
SB05 ......A...-..AG.-....T....-.......--.A....A....A-....A...T........A.T........... 
SB08 .A....A...-.TA.A-..C.T....-...G...--GAG...AAG...-....A...T..G....TA.T..........A 
SB11 .A.-..A.A.-..ATC-CT.GTAAG.T...AAG.TA...A..A.A.TAA...TA..ATG....TAT.AT.A.A.T...AG 
SB12 ......A...-..AG.-....T....-.......--.A....A....A-....A...T........A.T........... 
SB14 .A....A...-.TA.A-....T....-...G...--.AG...A....A-....A...T......ATA.T..........A 
TB35 .A....A...-.TA.A-....T....-...G...--.AG...A....A-....A...T........A.T..........A 
TB40 .A....A...-.TAGA-C...T..G.-.....G.--.A....A...TA-....A...T........A.T........... 
TB43 .A....A...-.TA.A-....T...G-T..G...--TAG...A.A..A-....A...T.T.....TA.T..........A 
TB44 ......A...-..AG.-....T....-.......--.A....A....A-....A...T........A.T........... 
TB47 .A....A...-.TA.A-....T....-...G...T-GAG...A.A..A-....A...T.T.....TA.T..........A 
TB49 .A....A...-.TA.A-....T....-...A...--.AG...A..G.A-....A...T.......TA.T..........A 
RG06 .AC.C.A...-.TATT-C...TAGT.A.......--.A....A....A-....A...T...G....AAT......A.T.A 
RG07 .AC.C.A...-.TATT-C...TAGT.A.......--.A....A....A-....A...T...G....AAT......A.T.A 
RG10 .AC.C.A...-.TATT-C...TAGT.A.......--.A....A....A-....A...T...G....AAT......A.T.A 
RG15 .AC.C.A...-.TATT-C...TAGT.A.......--.A....A....A-....A...T...G....AAT......A.T.A 
RG16 .AC.C.A...-.TATT-C...TAGT.A.......--.A....A....A-....A...T...G....AAT......A.T.A 
RG17 .AC.C.A...-.TATT-C...TAGT.A.......--.A....A....A-....A...T...G....AAT......A.T.A 
RG20 .AC.C.A...-.TATT-C...TAGT.A.......--.A....A....A-....A...T...G....AAT......A.T.A 
RG21 .AC.C.A...-.TATT-C...TAGT.A.......--.A....A....A-....A...T...G....AAT......A.T.A 
RG22 .AC.C.A...-.TATT-C...TAGT.A.......--.A....A....A-....A...T...G....AAT......A.T.A 
RG23 .AC.C.A...-.TATT-C...TAGT.A.......--.A....A....A-....A...T...G....AAT......A.T.A 
RG24 .AC.C.A...-.TATT-C...TAGT.A.......--.A....A....A-....A...T...G....AAT......A.T.A 
RG25 .AC.C.A...-.TATT-C...TAGT.A.......--.A....A....A-....A...T...G....AAT......A.T.A 
RG33 .AC.C.A...-.TATT-C...TAGT.A.......--.A....A....A-....A...T...G....AAT......A.T.A 
RG34 .AC.C.A...-.TATT-C...TAGT.A.......--.A....A....A-....A...T...G....AAT......A.T.A 
RG37 .AC.C.A...-.TATT-C...TAGT.A.......--.A....A....A-....A...T...G....AAT......A.T.A 
RG38 .AC.C.A...-.TATT-C...TAGT.A.......--.A....A....A-....A...T...G....AAT......A.T.A 
RW07g.AC.C.A...-.TATT-C...TAGT.A.......--.A....A....A-....A...T...G....AAT......A.T.A
RV01 GA....A...-.TATA-....T.AT.A.......--.A....A...GA-....A...T...G....AAT......A.TAA 
RV02 GA....A...-.TATA-....T.AT.A.......--.A....A...GA-....A...T...G....AAT......A.TAA 
RV11 GA....A...-.TATA-....T.AT.A.......--.A....A...GA-....A...T...G....AAT......A.TAA 
RV12 GA....A...-.TATA-....T.AT.A.......--.A....A...GA-....A...T...G....AAT......A.TAA 
RV13 .A..CGA...-.TATA-....C.GT.GG......--.A.......C.A-.TT.A..AT....G...AGT......A.GAA 
RV27 GA....A...-.TATA-....T.AT.A.......--.A....A...GA-....A...T...G....AAT......A.TAA 
RV28 GA....A...-.TATA-....T.AT.A.......--.A....A...GA-....A...T...G....AAT......A.TAA 
RV29 GA....GG.A-.GATA-..AA..AT.A..T....--.A..T.A...GA-....G.......G..A..AGT.G...T.T.A 
RV31 GA....A...-.TATA-....T.AT.A.......--.A....A...GA-....A...T...G....AAT......A.TAA 
TV02 GA....A...-.TATA-....T.AT.A.......--.A....A...GA-....A...T...G....AAT......A.TAA 
TV03 .A..CGA...-.TATA-....T.GT.AT......--.A....A..C.A-....A...T........AGT......A.TAA 
TV04 GA....A...-.TATA-....T.AT.A.......--.A....A...GA-....A...T...G....AAT......A.TAA 
TV05 GA....A...-.TATA-....T.AT.A.......--.A....A...GA-....A...T...G....AAT......A.TAA 
TV06 GA....A...-.TATA-....T.AT.A.......--.A....A...GA-....A...T...G....AAT......A.TAA 
TV09 GA....A...-.TATA-....T.AT.A.......--.A....A...GA-....A...T...G....AAT......A.TAA 
TV13 GA....A...-.TATA-....T.AT.A.......--.A....A...GA-....A...T...G....AAT......A.TAA 
RW03 GA....A...-.TATA-....T.AT.A.......--.A....A....A-....A...T...G....AAT......A.TAA 
RW04 GA....A...-.TATA-....T.AT.A.......--.A....A....A-....A...T...G....AAT......A.TAA 
RW08 GA....A...-.TATA-....T.AT.A.......--.A....A....A-....A...T...G....AAT......A.TAA 
RW09 GA....A...-.TATA-....T.AT.A.......--.A....A....A-....A...T...G....AAT......A.TAA 
RW14 GA....A...-.TATA-....T.AT.A.......--.A....A....A-....A...T...G....AAT......A.TAA 
RW18 GA....A...-.TATA-....T.AT.A.......--.A....A....A-....A...T...G....AAT......A.TAA 
SW02 GA....A...-.TATA-....T.AT.A.......--.A....A....A-....A...T...G....AAT......A.TAA 
SW03 GA....A...-.TATA-....T.AT.A.......--.A....A....A-....A...T...G....AAT......A.TAA 
SW04 GA....A...-.TATA-....T.AT.A.......--.A....A....A-....A...T...G....AAT......A.TAA 
SW05 GA....A...-.TATA-....T.AT.A.......--.A....A....A-....A...T...G....AAT......A.TAA 
SW06 GA....A...-.TATA-....T.AT.A.......--.A....A....A-....A...T...G....AAT......A.TAA 
SW08 GA....A...-.TATA-....T.AT.A.......--.A....A....A-....A...T...G....AAT......A.TAA 
TW22 GA....A...-.TATA-....T.AT.A.......--.A....A....A-....A...T...G....AAT......A.TAA 
TW34 GA....A...-.TATA-....T.AT.A.......--.A....A....A-....A...T...G....AAT......A.TAA 
TW38 GA....A...-.TATA-....T.AT.A.......--.A....A....A-....A...T...G....AAT......A.TAA 
TW44 GA....A...-.TATA-....T.AT.A.......--.A....A....A-....A...T...G....AAT......A.TAA 
TW53 GA....A...-.TATA-....T.AT.A.......--.A....A....A-....A...T...G....AAT......A.TAA 
TW54 GA....A...-.TATA-....T.AT.A.......--.A....A....A-....A...T...G....AAT......A.TAA 
PP01 ..AGCTA...-..GTAA....TAATCAGT...G.--G....T.C...A-C.C.AG..T.........AT......A.-AA 
PP02 ..AGCTA...-..GTAA....TAATCAGT...G.--G....T.C...A-C.C.AG..T.........AT......A.-AA 
PP03 ..AGCTA...-..GTAA....TAATCAGT...G.--G....T.C...A-C.CGAG..T.........AT......A.-AA 
PP04 ..AGCTA...-..GTAA....TAATCAGT...G.--G....T.C...A-..C.AG..T.........AT......A.-AA 
PP05 ..AGCTA...-..GTAA....TAATCAGT...G.--G....T.C...A-C.C.AG..T.........AT......A.-AA 
PP06 ..AGCTA...-..GTAA....TAATCAGT...G.--G....T.C...A-C.C.AG..T.........AT......A.-AA 
PP07 ..AGCTA...-..GTAA....TAATCAGT...G.--G....T.C...A-C.C.AG..T.........AT......A.-AA 
PP08 ..AGCTA...-..GTAA....TAATCAGT...G.--G....T.C...A-C.CGAG..T.........AT......A.-AA 
PP09 ..AGCTA...-..GTAA....TAATCAGT...G.--G....T.C...A-C.C.AG..T.........AT......A.-AA 
PP10 ..AGCTA...-..GTAA....TAATCAGT...G.--G....T.C...A-C.C.AG..T.........AT......A.-AA 
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BB01 .G..TTAA..G.-A..........----.....-.....................-.....T...-.G........G..G 
BB03 .G..TTAA.TG.-A..T.......T---....T-.....................-G....T...-.............. 
BB05 G...T---....-.....T.....----.....-.....................-..G......-.............. 
BB14 .G.ATTAA..G.-A..T.......----.....-.AT..................-G....T...-..........G... 
BB20 ....T---....-....CT.....----.....-..........T..........AG.G......-T.C...T.A.TCTG 
RB65 ....T---....-....CT.....----.....-....G................-..G......-......-.A.TCTG 
RB68 .G.GTTAA....-...T.......T---....T-....G...G............-.....T...-.............. 
RB69 .G..TTAA..G.-A..........----.....-.....................-.....T...-.G........G... 
RB71 .G..TTAA..G.-A..........T---.....-.....................-.....T...-..........G... 
RB80 G...T---....-....CT.....----.....-..........T..........-G.G......AT.....-.A.TCTG 
RB83 ....T---.G..-....CT.....----.....-..G.......T..........-G.G......CT.....T.A.TC.G 
SB05 ....T---....-....CT.....----.....-.....................-..G......-.............. 
SB08 .G..TTAA..G.-A..........----.....-........G............-.....T...-..........G..G 
SB11 .G...-AA.GG.-T..TC-.....T---....T-.AT.G...G............-G....T...-.G........G..G 
SB12 ....T---....-....CT.....----.....-.....................-..G......-......-.A.TCTG 
SB14 .G..TTAA..G.-A..........----.....T.....................-.....T...-.G........G..G 
TB35 .G..TTAA..G.-A..........----.....-.....................-.....T...-..........G..G 
TB40 .G..T-TA..G.-A...C-.....T---....T-.AT.G...G............TG....T...-.G........G..G 
TB43 .G..TTAA..G.-A..........----.....-.....................-.....T...-.G........G..G 
TB44 ....T---....-....CT.....----.....-.....................-..G......-......-.A.TCTG 
TB47 .G..TTAA..G.-A..........----.....-.....................-.....T...-.G........G..G 
TB49 .G..TTAA..G.-A..........----.....-.....................-.....T...-.G........G..G 
RG06 ....TGAAAT.ATT..TAC...A.AATA.....TTAG..AT.......A.TT..A-.....T.A.-....A.-.A.TCTG 
RG07 ....TGAAAT.ATT..TAC...A.A-TA.....TTAG..AT.......A.TT..A-.....T.A.-....A.-.A.TCTG 
RG10 ....TGAAAT.ATT..TAC...A.A-TA.....TTAG..AT.......A.TT..A-.....T.A.-....A.-.A.TCTG 
RG15 ....TGAAAT.ATT..TAC...A.A-TA.....TTAG..AT.......A.TT..A-.....T.A.-....A.-.A.TCTG 
RG16 ....TGAAAT.ATT..TAC...A.A-TA.....TTAG..AT.......A.TT..A-.....T.A.-....A.-.A.TCTG 
RG17 ....TGAAAT.ATT..TAC...A.A-TA.....TTAG..AT.......A.TT..A-.....T.A.-....A.-.A.TCTG 
RG20 ....TGAAAT.ATT..TAC...A.AATA.....TTAG..AT.......A.TT..A-.....T.A.-....A.-.A.TCTG 
RG21 ....TGAAAT.ATT..TAC...A.A-TA.....TTAG..AT.......A.TT..A-.....T.A.-....A.-.A.TCTG 
RG22 ....TGAAAT.ATT..TAC...A.AATA.....TTAG..AT.......A.TT..A-.....T.A.-....A.-.A.TCTG 
RG23 ....TGAAAT.ATT..TAC...A.A-TA.....TTAG..AT.......A.TT..A-.....T.A.-....A.-.A.TCTG 
RG24 ....TGAAAT.ATT..TAC...A.A-TA.....TTAG..AT.......A.TT..A-.C...T.A.-....A.-.A.TCTG 
RG25 ....TGAAAT.ATT..TAC...A.AATA.....TTAG..AT.......A.TT..A-.....T.A.-....A.-.A.TCTG 
RG33 ....TGAAAT.ATT..TAC...A.A-TA.....TTAG..AT.......A.TT..A-.....T.A.-....A.-.A.TCTG 
RG34 ....TGAAAT.ATT..TAC...A.A-TA.....TTAG..AT.......A.TT..A-.C...T.A.-....A.-.A.TCTG 
RG37 ....TGAAAT.ATT..TAC...A.A-TA.....TTAG..AT.......A.TT..A-.C...T.A.-....A.-.A.TCTG 
RG38 ....TGAAAT.ATT..TAC...A.A-TA.....TTAG..AT.......A.TT..A-.....T.A.-....A.-.A.TCTG 
RW07g....TGAAAT.ATT..TAC...A.AATA.....TTAG..AT.......A.TT..A-.....T.A.-....A.-.A.TCTG
RV01 .-..TAAA..----..T.AC.G.-----------------TA......A.T....-.....T.A.-....A...A.TCTG 
RV02 .-..TAAA..----..T.AC.G.-----------------TA......A.T....-.....T.A.-....A...A.TCTG 
RV11 .-..TAAA..----..T.AC.G.-----------------TA......A.T....-.....T.A.-....A...A.TCTG 
RV12 .-..TAAA..----..T.AC.G.-----------------TA......A.T....-.....T.A.-....A...A.TCTG 
RV13 G-...AGA.G.T--..T.T....GA---..TATT.G.G.TTA..T...ACTTG..-.GG.TT.A.--T.CA.-.A.TCTG 
RV27 .-..TAAA..----..T.AC.G.-----------------TA......A.T....-.....T.A.-....A...AATCTG 
RV28 .-..TAAA..----..T.AC.G.-----------------TA......A.T....-.....T.A.-....A...A.TCTG 
RV29 .-..TAAA.G----..T.TCGG.-----------------T.....TTA.T.TG.-T.GG.TTAG-.T.CA...A.TCTG 
RV31 .-..TAAA..----..T.AC.G.-----------------TA......A.T....-.....T.A.-....A...A.TCTG 
TV02 .-..TAAA..----..T.AC.G.-----------------TA......A.T....-.....T.A.-....A...A.TCTG 
TV03 G-..TAAA...T--..TCT....GA---..TATT.G...TTA......A.TTG..-..G..T.A.-....A.-.AATCTG 
TV04 .-..TAAA..----..T.AC.G.-----------------TA......A.T....-.....T.A.-....A...A.TCTG 
TV05 .-..TAAA..----..T.AC.G.-----------------TA......A.T....-.....T.A.-....A...A.TCTG 
TV06 .-..TAAA..----..T.AC.G.-----------------TA......A.T....-.....T.A.-....A...A.TCTG 
TV09 .-..TAAA..----..T.AC.G.-----------------TA......A.T....-.....T.A.-....A...A.TCTG 
TV13 .-..TAAA..----..T.AC.G.-----------------TA......A.T....-.....T.A.-....A...A.TCTG 
RW03 ....TGAA.G.TTA..T.T..G.GA---..TATT.G...TTA......A.T...C-.....T.A.-....A.-GA.TCTG 
RW04 ....TGAA.G.TTA..T.T..G.GA---..TATT.G...TTA......A.T...C-.....T.A.-....A.-GA.TCTG 
RW08 ....TGAA.G.TTA..T.T..G.GA---..TATT.G...TTA......A.T...C-C....T.A.-....A.-GA.TCTG 
RW09 ....TGAA.G.TTA..T.T..G.GA---..TATT.G...TTA......A.T...C-C....T.A.-....A..GA.TCTG 
RW14 ....TGAA.G.TTA..T.T..G.GA---..TATT.G...TTA......A.T...C-.....T.A.-....A.-GA.TCTG 
RW18 ....TGAA.G.TTA..T.T..G.GA---..TATT.G...TTA......A.T...C-.....T.A.-....A.-GA.TCTG 
SW02 ....TGAA.G.TTA..T.T..G.GA---..TATT.G...TTA......A.T...C-.....T.A.-....A.-GA.TCTG 
SW03 ....TGAA.G.TTA..T.T..G.GA---..TATT.G...TTA......A.T...C-.....T.A.-....A.-GA.TCTG 
SW04 ....TGAA.G.TTA..T.T..G.GA---..TATT.G...TTA......A.T...C-.....T.A.-....A.-GA.TCTG 
SW05 ....TGAA.G.TTA..T.T..G.GA---..TATT.G...TTA......A.T...C-.....T.A.-....A.-.A.TCTG 
SW06 ....TGAA.G.TTA..T.T..G.GA---..TATT.G...TTA......A.T...C-.....T.A.-....A.-GA.TCTG 
SW08 ....TGAA.G.TTA..T.T..G.GA---..TATT.G...TTA......A.T...C-.....T.A.-....A.-GA.TCTG 
TW22 ....TGAA.G.TTA..T.T..G.GA---..TATT.G...TTA......A.T...C-.....T.A.-....A..GA.TCTG 
TW34 ....TGAA.G.TTA..T.T..G.GA---..TATT.G...TTA......A.T...C-.....T.A.-....A.-GA.TCTG 
TW38 ....TGAA.G.TTA..T.T..G.GA---..TATT.G...TTA......A.T...C-.....T.A.-....A.-GA.TCTG 
TW44 ....TGAA.G.TTA..T.T..G.GA---..TATT.G...TTA......A.T...C-.....T.A.-....A.-GA.TCTG 
TW53 ....TGAA.G.TTA..T.T..G.GA---..TATT.G...TTA......A.T...C-.....T.A.-....A.-GA.TCTG 
TW54 ....TGAA.G.TTA..T.T..G.GA---..TATT.G...TTA......A.T...C-.....T.A.-....A.-GA.TCTG 
PP01 TTAATAAAAT---TCAAAT..G.TG---------T..T..TA.T.AG....T.---.A..GTGA.-....AG-T..TCTG 
PP02 TTAATAAAAT---TCAAAT..G.TG---------T..T..TA.T.AG....T.---.A..GTGA.-....AG-T..TCTG 
PP03 TTAATAAAAT---TCAAAT..G.TG---------T..T..TA.T.AG....T.---.A..GTGA.-....AG-T..TCTG 
PP04 TTAATAAAAT---TCAAAT..G.TG---------T..T..TA.T.AG....T.---.A..GTGA.-....AG-T..TCTG 
PP05 TTAATAAAAT---TCAAAT..G.TG---------T..T..TA.T.AG....T.---.A..GTGA.-....AG-T..TCTG 
PP06 TTAATAAAAT---TCAAAT..G.TG---------TC.T..TA.T.AG....T.---.A..GTGA.-....AG-T..TCTG 
PP07 TTAATAAAAT---TCAAAT..G.TG---------T..T..TA.T.AG....T.---.A..GTGA.-....AG-T..TCTG 
PP08 TTAATAAAAT---TCAAAT..G.TG---------T..T..TA.T.AG....T..A-.A..GTGA.-....AG-T..TCTG 
PP09 TTAATAAAAT---TCAAAT..G.TG---------T..T..TA.T.AG....T.---.A..GTGA.-....AG-T..TCTG 

AAT---TCAAAT..G.TG---------T..T..TA.T.AG....T.---.A..GTGA.-....AG-T..TCTGPP10 TTAATAA
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BB01 CT-ACATGCA-AAAGGGTTAGCTCTCACAAAA-GAACGATACAATTGGTGTCATTAGAATAGTTGTGAAAAATGATGAGG 
BB02 .C-.......-.............A.......-.............AAA...C...T.T..AC.TGT.GT.CA...TCTA 
BB03 .C-.......-.............A.......-.............AAA...C...T.T..AC.TGT.GT.CA...TCTA 
BB05 ..-.A.....-..............G...G..-..G....GT...CAAA...C...A.T..AC.TGT.GT.CA...TC.A 
BB14 .C-.......-.............A.......-.............AAA...C...T.T..AC.TGT.GT.CA...T.TA 
BB20 .CT.A...TT-.......A.CT..GGC..G..-.C...........AAA...C...T.T..AC.TGT.GT.CA...TCTA 
RB65 .CT.A.....-..............G...G..-........T....AAA...C...T.T..AC.TGT.GT.CA...TCTA 
RB68 ..-.......-.............A.......-...T.........AAA...C...T.T..AC.TGT.GT.CA...T.TA 
RB69 .C-.......-.............A.......-..T....T.....AAA.A.C...T.T..AC.TGT.GT.CA...T.TA 
RB71 .C-.......-.............A.......-.............AAA...C...T.T..AC.TGT.GT.CA...TCTA 
RB80 .CT.ACG.TT-.........CT..GGC..G..-........T....AAA...C...T.T..AC.TGT.GT.CA...TCTA 
RB83 .CTTACGTTT-GG.....AGCTGTGGC.GG..-.C.T.G..T....AAA...C...T.T..AC.TGT.GT.CA...T.TA 
SB05 ..-.A.....-..............G...G..-........T....AAA...C...A.T..AC.TGT.GT.CA...TCTA 
SB08 .C-.......-.............A.......-.............AAA...C...T.T..AC.TGT.GT.CA...TCTA 
SB11 .CT.......-.............A.......-....A........AAA...C...T.T..AC.TGT.GT.CA...TCTA 
SB12 .CT.A.....-.............A.......-....A........AAA...C...T.T..AC.TGT.GT.CA...TCTA 
SB14 .C-.......-.............A.......-.............AAA...C...T.T..AC.TGT.GT.CA...TCTA 
TB35 .C-.......-.............A.......-.............AAA...C...T.T..AC.TGT.GT.CAC..TCTA 
TB40 .C-.......-.....................-.........G...AAA...C...T.T..AC.TGT.GT.CA...TCTA 
TB43 .C-.......-.............A.......-.............AAA...C...T.T..AC.TGT.GT.CA...TCTA 
TB44 .CT.A.....-..............G...G..-........T....AAA...C...T.T..AC.TGT.GT.CA...TCTA 
TB47 .C-.......-.............A.......-.............AAA...C...T.T..AC.TGT.GT.CA...TCTA 
TB49 .C-.......-.............A.......-....A........AAA...C...T.T..AC.TGT.GT.CA...TCTA 
RG06 .CT.A.....-T.G.TA........G......G........T.G..AAGA..T...A.T..AC.TCT.GT.CA...TCTA 
RG07 .CT.A.....-T.G.TA........G......G........T.G..AAGA..T...A.T..AC.TCT.GT.CA...TCTA 
RG10 .CT.A.....-T.G.TA........G......G........T.G..AAGA..T...A.T..AC.TCT.GT.CA...TCTA 
RG15 .CT.A.....-T.G.TA........G......G........T.G..AAGA..T...A.T..AC.TCT.GT.CA...TCTA 
RG16 .CT.A.....-T.G.TA........G......G........T.G..AAGA..T...A.T..AC.TCT.GT.CA...TCTA 
RG17 .CT.A.....-T.G.TA........G......G........T.G..AAGA..T...A.T..AC.TCT.GT.CA...TCTA 
RG20 .CT.A.....-T.G.TA........G......G........T.G..AAGA..T...A.T..AC.TCT.GT.CA...TCTA 
RG21 .CT.A.....-T.G.TA........G......G........T.G..AAGA..T...A.T..AC.TCT.GT.CA...TCTA 
RG22 .CT.A.....-T.G.TA........G......G........T.G..AAGA..T...A.T..AC.TCT.GT.CA...TCTA 
RG23 .CT.A.....-T.G.TA........G......G........T.G..AAGA..T...A.T..AC.TCT.GT.CA...TCTA 
RG24 .CT.A.....-T.G.TA........G......G........T.G..AAGA..T...A.T..AC.TCT.GT.CA...TCTA 
RG25 .CT.A.....-T.G.TA........G......G........T.G..AAGA..T...A.T..AC.TCT.GT.CA...TCTA 
RG33 .CT.A.....-T.G.TA........G......G........T.G..AAGA..T...A.T..AC.TCT.GT.CA...TCTA 
RG34 .CT.A.....-T.G.TA........G......G........T.G..AAGA..T...A.T..AC.TCT.GT.CA...TCTA 
RG37 .CT.A.....-T.G.TA........G......G........T.G..AAGA..T...A.T..AC.TCT.GT.CA...TCTA 
RG38 .CT.A.....-T.G.TA........G......G........T.G..AAGA..T...A.T..AC.TCT.GT.CA...TCTA 
RW
RV01 .CT.A.....-T.G.TAA.......G......-........T....AAA...T...A.T..AC.TCT.GT.CA...TCTA 
RV02 .CT.A.....-T.G.TAA.......G......-........T....AAA...T...A.T..AC.TCT.GT.CA...TCTA 
RV11 .CT.A.....-T.G.TAA.......G......-........T....AAA...T...A.T..AC.TCT.GT.CA...TCTA 
RV12 .CT.A.....-T.G.TAA.......G......-........T....AAA...T...A.T..AC.TCT.GT.CA...TCTA 
RV13 .CT.A.....-T.G.TAAC....T.G....G.-........T.G..AAA...T....GT..ACCTGT.GT.CA...TCTA 
RV27 .CT.A.....-T.G.TAA.......G......-........T....AAA...T...A.T..AC.TCT.GT.CA...TCTA 
RV28 .CT.A.....-T.G.TAA.......G......-........T....AAA...T...A.T..AC.TCT.GT.CA...TCTA 
RV29 .CT.A.....-T.G.TAA.......G......-........T....AAA..TT...A.TG.A..T.TGGGGTG.T.TTT. 
RV31 .CT.A.....-T.G.TAA.......G......-........T....AAA...T...A.T..AC.TCT.GT.CA...TCTA 
TV02 .CT.A.....-T.G.TAA.......G......-........T....AAA...T...A.T..AC.TCT.GT.CA...TCTA 
TV03 .CT.A.....-T..ATAA.......G....G.-........T.G..AAA...T...A.T..AC.TCT.GT.CA...TCTA 
TV04 .CT.A.....-T.G.TAA.......G......-........T....AAA...T...A.T..AC.TCT.GT.CA...TCTA 
TV05 .CT.A.....-T.G.TAA.......G......-........T....AAA...T...A.T..AC.TCT.GT.CA...TCTA 
TV06 .CT.A.....-T.G.TAA.......G......-........T....AAA...T...A.T..AC.TCT.GT.CA...TCTA 
TV09 .CT.A.....-T.G.TAA.......G......-........T....AAA...T...A.T..AC.TCT.GT.CA...TCTA 
TV13 .CT.A.....-T.G.TAA.......G......-........T....AAA...T...A.T..AC.TCT.GT.CA...TCTA 
RW03 .CT.A.....-T.G.TAG.......G......-........T....AAA...T..T..T..AC.TCT.GT.CA...TTTA 
RW04 .CT.A.....-T.G.TAA.......G......-........T....AAA...T..T..T..AC.TCT.GT.CA...TTTA 
RW08 .CT.A.....-T.G.TAA.......G......-.......GT..C.AAA...T.AT..T..AC.TCT.GT.CA...TTTA 
RW09 .CT.A.....-T.G.TAG.......G......-........T....AAA...T..T..T..AC.TCT.GT.CA...TTTA 
RW14 .CT.A.....-T.G.TAG.......G......-........T....AAA...T..T..T..AC.TCT.GT.CA...TTTA 
RW18 .CT.A.....-T.G.TAA.......G......-........T....AAA...T..T..T..AC.TCT.GT.CA...TTTA 
SW02 .CT.A.....-T.G.TAA.......G......-........T....AAA...T..T..T..AC.TCT.GT.CA...TTTA 
SW03 .CT.A.....-T.G.TAA.......G......-........T....AAA...T..T..T..AC.TCT.GT.CA...TTTA 
SW04 .CT.A.....-T.G.TAG.......G......-........T....AAA...T..T..T..AC.TCT.GT.CA...TTTA 
SW05 .CT.A.....-T.G.TAG.......G......-........T....AAA...T..T..T..AC.TCT.GT.CA...TTTA 
SW06 .CT.A.....-T.G.TAG.......G......-........T....AAA...T..T..T..AC.TCT.GT.CA...TTTA 
SW08 .CT.A.....-T.G.TAG.......G......-........T....AAA...T..T..T..AC.TCT.GT.CA...TTTA 
TW22 .CT.A.....-T.G.TAG.......G......-........T....AAA...T..T..T..AC.TCT.GT.CA...TTTA 
TW34 .CT.A.....-T.G.TAG.......G......-........T....AAA...T..T..T..AC.TCT.GT.CA...TTTA 
TW38 .CT.A.....-T.G.TAG.......G......-........T....AAA...T..T..T..AC.TCT.GT.CA...TTTA 
TW44 .CT.A.....-T.G.TAG.......G......-........T....AAA...T..T..T..AC.TCT.GT.CA...TTTA 
TW53 .CT.A.....-T.G.TAG.......G......-........T....AAA...T..T..T..AC.TCT.GT.CA...TTTA 
TW54 .CT.A.....-T.G.TAG.......G......-........T....AAA...T..T..T..AC.TCT.GT.CA...TTTA 
PP01 .CT.A.....AT..TTA........G.T...T-A.....C.T....AAA...TC..A.T.TAC.TCT.GT.CA..ATTTA 
PP02 .CT.A.....AT..TTA........G.T...T-A.....C.T....AAA...TC..A.T.TAC.TCT.GT.CA..ATTTA 
PP03 .CT.A.....AT..TTA........G.T...T-A.....C.T....AAA...TC..A.T.TAC.TCT.GT.CA..ATTTA 
PP05 .CT.A.....AT..TTA........G.T...T-A.....C.T....AAA...TC..A.T.TAC.TCT.GT.CA..ATTTA 
PP06 .CT.A.....AT..TTA........G.T...T-A.....C.T....AAA...TC..A.T.TAC.TCT.GT.CA..ATTTA 
PP07 .CT.A.....AT..TTA........G.T...T-A.....C.T....AAA...TC..A.T.TAC.TCT.GT.CA..ATTTA 
PP08 .CT.A.....AT..TTA........G.T...T-A.....C.T....AAA...TC..A.T.TAC.TCT.GT.CA..ATTTA 
PP09 .CT.A.....AT..TTA........G.T...T-A.....C.T....AAA...TC..A.T.TAC.TCT.GT.CA..ATTTA 
PP10 .CT.A.....AT..TTA........G.T...T-A.....C.T....AAA...TC..A.T.TAC.TCT.GT.CA..ATTTA 

07g .CT.A.....-T.G.TA........G......G........T.G..AAGA..T...A.T..AC.TCT.GT.CA...TCTA 
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BB01    ATACACGACGAGCTTTAAATGAGTCATTGAAA-ATCAT-TTAGAAAATTGTA-GGATTGTTGGGGGCCCGAGTATAGTGT

PP08    .-...AAGACTATAAATT..A.T.A.A-..TT--.ATA-...TT.TGAAT.TCTC.AAAA.TA..TTG.A.AA.A-A.TA 
PP09    .-...AAGACTATAAATT..A.T.A.A-..TT--.ATA-...TT.TGAAT.TCTC.AAAA.TA..TTG.A.AA.A-A.TA 
PP10    .-...AAGACTATAAATT..A.T.A.A-..TT--.ATA-...TT.TGAAT.TCTC.AAAA.TA..TTG.A.AA.A-A.TA 

BB02    .-...AAGACTAGAAATT.GA.TGAG.-AC..-..G.A-..T.....GAA.T-TAGAA.G.TAT.TTG...AA..-A...
BB03    .-...AAGACTAGAAATT.GA.TGAG.-AC..-..G.A-..TT....GAA.T-TAGAA.G.TAT.TTG...AA..-A...
BB05    .-...AAGACTATAAATT....TG.G.-.G..-.C..A-........GAA.T-T.GAA.A.T...TTG...AA..-A...
BB14    .-...AAGACTAGAAATT.GA.TGAG.-AC..-..G.A-..G.....GAA.T-TAGAA.G.TAT.TTG...AA..-A...
BB20    .-...AAGACTAGAAATT.GA.TGAG.-AC..-..G.A-..T.....GAA.T-TAGAA.G.TAT.TTG...AA..-A...
RB65    .-...AAGACTAGAAATT.GA.TGAG.-AC..-..G.A-..T.....GAA.T-TAGAA.G.TAT.TTG...AA..-A...
RB68    .-...AAGACTAGAAATT.GA.TGAG.-AC..-..G.A-..G.....GAA.T-TAGAA.G.TAT.TTG...AA..-A...
RB69    .-...AAGACTAGAAATT.GA.TGAG.-AC..-..G.A-..T.....GAA.T-TAGAA.G.TAT.TTG...AA..-A...
RB71    .-...AAGACTAGAAATT.GA.TGAG.-AC..-..G.A-..G.....GAA.T-TAGAA.G.TAT.TTG...AA..-A...
RB80    .-...AAGACTAGAAATT.GA.TGAG.-AC..-..G.A-..T.....GAA.T-TAGAA.G.TAT.TTG...AA..-A...
RB83    .-...AAGACTAGAAATT.GA.TGAG.-AC..-..G.A-..G.....GAA.T-TAGAA.G.TAT.TTG...AA..-A...
SB05    .-...AAGACTATAAATT....TGAG.-.G..-.C..A-........GAA.T-T.GAA.A.TAT.TTG...AA..-A...
SB08    .-...AAGACTAGAAATT.GA.TGAG.-AC..-..G.A-..G.....GAA.T-TAGAA.G.TAT.TTG...AA..-A...
SB11    .-...AAGACTAGAAATT.GA.TGAG.-AC..-..G.A-..G.....GAA.T-TAGAA.G.TAT.TTG...AA..-A...
SB12    .-...AAGACTAGAAATT.GA.TGAG.-AC..-..G.A-..T.....GAA.T-TAGAA.G.TAT.TTG...AA..-A...
SB14    .-...AAGACTAGAAATT.GA.TGAG.-AC..-..G.A-..G.....GAA.T-TAGAA.G.TAT.TTG...AA..-A...
TB35    .-...AAGACTAGAAATT.GA.TGAG.-AC..-..G.A-..T.....GAA.T-TAGAA.G.TAT.TTG...AA..-A...
TB40    .-...AAGACTAGAAATT.GA.TGAG.-AC..-..G.A-..G.....GAA.T-TAGAA.G.TAT.TTG...AA..-A...
TB43    .-...AAGACTAGAAATT.GA.TGAG.-AC..-..G.A-..G.....GAA.T-TAGAA.G.TAT.TTG...AA..-A...
TB44    .-...AAGACTAGAAATT.GA.TGAG.-AC..-..G.A-..T.....GAA.T-TAGAA.G.TAT.TTG...AA..-A...
TB47    .-...AAGACTAGAAATT.GA.TGAG.-AC..-..G.A-..G.....GAA.T-TAGAA.G.TAT.TTG...AA..-A...
TB49    .-...AAGACTAGAAATT.GA.TGAG.-AC..-..G.A-..G.....GAA.T-TAGAA.G.TAT.TTG...AA..-A...
RG06    .-...AAGACTATAAATC..AGTAA..-A...-G.GGA--.......GAA.T-TAG.AAGCTATATTG...AAGG-AAA.
RG07    .-...AAGACTATAAATC..AGTAA..-A...-G.GGA--.......GAA.T-TAG.AAGCTATATTG...AAGG-AAA.
RG10    .-...AAGACTATAAATC..AGTAA..-A...-G.GGA--.......GAA.T-TAG.AAGCTATATTG...AAGG-AAA.
RG15    .-...AAGACTATAAATC..AGTAA..-A...-G.GGA--.......GAA.T-TAG.AAGCTATATTG...AAGG-AAA.
RG16    .-...AAGACTATAAATC..AGTAA..-A...-G.GGA--.......GAA.T-TAG.AAGCTATATTG...AAGG-AAA.
RG17    .-...AAGACTATAAATC..AGTAA..-A...-G.GGA--.......GAA.T-TAG.AAGCTATATTG...AAGG-AAA.
RG20    .-...AAGACTATAAATC..AGTAA..-A...-G.GGA--.......GAA.T-TAG.AAGCTATATTG...AAGG-AAA.
RG21    .-...AAGACTATAAATC..AGTAA..-A...-G.GGA--.......GAA.T-TAG.AAGCTATATTG...AAGG-AAA.
RG22    .-...AAGACTATAAATC..AGTAA..-A...-G.GGA--.......GAA.T-TAG.AAGCTATATTG...AAGG-AAA.
RG23    .-...AAGACTATAAATC..AGTAA..-A...-G.GGA--.......GAA.T-TAG.AAGCTATATTG...AAGG-AAA.
RG24    .-...AAGACTATAAATC..AGTAA..-A...-G.GGA--.......GAA.T-TAG.AAGCTATATTG...AAGG-AAA.
RG25    .-...AAGACTATAAATC..AGTAA..-A...-G.GGA--.......GAA.T-TAG.AAGCTATATTG...AAGG-AAA.
RG33    .-...AAGACTATAAATC..AGTAA..-A...-..GGA--.......GAA.T-TAG.AAGCTATATTG...AAGG-AAA.

.RG34    .-...AAGACTATAAATC..AGTAA..-A...-G.GGA--.......GAA.T-TAG.AAGCTATATTG...AAGG-AAA
RG37    .-...AAGACTATAAATC..AGTAA..-A...-G.GGA--.......GAA.T-TAG.AAGCTATATTG...AAGG-AAA.
RG38    .-...AAGACTATAAATC..AGTAA..-A...-G.GGA--.......GAA.T-TAG.AAGCTATATTG...AAGG-AAA.
RW07g   .-...AAGACTATAAATC..AGTAA..-A...-G.GGA--.......GAA.T-TAG.AAGCTATATTG...AAGG-AAA.
RV01    .-...AAGACTATAAATT..AGTAAG.-A.G.-G.G.AA...A....GAACT-TA..ATA.TAT.TTG...AATG-AG-.
RV02    .-...AAGACTATAAATT..AGTAAG.-A.G.-G.G.AA...A....GAACT-TA..ATA.TAT.TTG...AATG-AG-.
RV11    .-...AAGACTATAAATT..AGTAAG.-A.G.-G.G.AA...A....GAACT-TA..ATA.TAT.TTG...AATG-AG-.
RV12    .-...AAGACTATAAATT..AGTAAG.-A.G.-G.G.AA...A....GAACT-TA..ATA.TAT.TTG...AATG-AG-.
RV13    .-...AAGACTATAAATT..AGTGA..-..G.-..G.A-........GAACT-TAGAA.A.TAT.TTA...AA.G-A.A.
RV27    .-...AAGACTATAAATT..AGTAAG.-A.G.-G.G.AA...A....GAACT-TA..ATA.TAT.TTG...AATG-AG-.
RV28    .-...AAGACTATAAATT..AGTAAG.-A.G.-G.G.AA...A....GAACT-TA..ATA.TAT.TTG...AATG-AG-.
RV29    G-CGTA.G.CTATAAATTT.AGTAGG.-AGGG-GCG.AT..GA.T.GGATCT-TA...TA.TA..TGGG.CAAGG-TG-.
RV31    .-...AAGACTATAAATT..AGTAAG.-A.G.-G.G.AA...A....GAACT-TA..ATA.TAT.TTG...AATG-AG-.
TV02    .-...AAGACTATAAATT..AGTAAG.-A.G.-G.G.AA...A....GAACT-TA..ATA.TAT.TTG...AATG-AG-.
TV03    .-...AAGACTATAAATT..A.TAAG.-A.G.G.CA.A-.A.....GGAA.T-TA..ATA.TAT.TTG...AATG-A-A.
TV04    .-...AAGACTATAAATT..AGTAAG.-A.G.-G.G.AA...A....GAACT-TA..ATA.TAT.TTG...AATG-AG-.
TV05    .-...AAGACTATAAATT..AGTAAG.-A.G.-G.G.AA...A....GAACT-TA..ATA.TAT.TTG...AATG-AG-.
TV06    .-...AAGACTATAAATT..AGTAAG.-A.G.-G.G.AA...A....GAACT-TA..ATA.TAT.TTG...AATG-AG-.
TV09    .-...AAGACTATAAATT..AGTAAG.-A.G.-G.G.AA...A....GAACT-TA..ATA.TAT.TTG...AATG-AG-.
TV13    .-...AAGACTATAAATT..AGTAAG.-A.G.-G.G.AA...A....GAACT-TA..ATA.TAT.TTG...AATG-AG-.
RW03    .-...AAGACTATAAATT..AGTAAG.-A.G.-..T.A-...A....AA.CT-TA.AAAA.TAT.TTG...AATG-AA-.
RW04    .-...AAGACTATAAATT..AGTAAG.-A.G.-..T.A-...A....AA.CT-TA.AAAA.TAT.TTG...AATG-AA-.
RW08    .-...AAGACTATAAATT..AGTAAG.-A.G.-..T.A-...A....AA.CT-TA.AAAA.TAT.TTG...AATG-AA-.
RW09    .-...AAGACTATAAATT..AGTAAG.-A.G.-..T.A-...A....AA.CT-TA.AAAA.TAT.TTG...AATG-AA-.
RW14    .-...AAGACTATAAATT..AGTAAG.-A.G.-..T.A-...A....AA.CT-TA.AAAA.TAT.TTG...AATG-AA-.
RW18    .-...AAGACTATAAATT..AGTAAG.-A.G.-..T.A-...A....AA.CT-TA.AAAA.TAT.TTG...AATG-AA-.
SW02    .-...AAGACTATAAATT..AGTAAG.-A.G.-..T.A-...A....AA.CT-TA.AAAA.TAT.TTG...AATG-AA-.
SW03    .-...AAGACTATAAATT..AGTAAG.-A.G.-..T.A-...A....AA.CT-TA.AAAA.TAT.TTG...AATG-AA-.
SW04    .-...AAGACTATAAATT..AGTAAG.-A.G.-..T.A-...A....AA.CT-TA.AAAA.TAT.TTG...AATG-AA-.
SW05    .-...AAGACTATAAATT..AGTAAG.-A.G.-..T.A-...A....AA.CT-TA.AAAA.TAT.TTG...AATG-AA-.
SW06    .-...AAGACTATAAATT..AGTAAG.-A.G.-..T.A-...A....AA.CT-TA.AAAA.TAT.TTG...AATG-AA-.
SW08    .-...AAGACTATAAATT..AGTAAG.-A.G.-..T.A-...A....AA.CT-TA.AAAA.TAT.TTG...AATG-AA-.
TW22    .-...AAGACTATAAATT..AGTAAG.-A.G.-..T.A-...A....AA.CT-TA.AAAA.TAT.TTG...AATG-AA-.
TW34    .-...AAGACTATAAATT..AGTAAG.-A.G.-..T.A-...A....AA.CT-TA.AAAA.TAT.TTG...AATG-AA-.
TW38    .-...AAGACTATAAATT..AGTAAG.-A.G.-..T.A-...A....AA.CT-TA.AAAA.TAT.TTG...AATG-AA-.
TW44    .-...AAGACTATAAATT..AGTAAG.-A.G.-..T.A-...A....AA.CT-TA.AAAA.TAT.TTG...AATG-AA-.
TW53    .-...AAGACTATAAATT..AGTAAG.-A.G.-..T.A-...A....AA.CT-TA.AAAA.TAT.TTG...AATG-AA-.
TW54    .-...AAGACTATAAATT..AGTAAG.-A.G.-..T.A-...A....AA.CT-TA.AAAA.TAT.TTG...AATG-AA-.
PP01    .-...AAGACTATAAATT..A.T.A.A-..TT--.ATA-...TT.TGAAT.TCTC.AAAA.TA..TTG.A.AA.A-A.TA
PP02    .-...AAGACTATAAATT..A.T.A.A-..TT--.ATA-...TT.TGAAT.TCTC.AAAA.TA..TTG.A.AA.A-A.TA
PP03    .-...AAGACTATAAATT..A.T.A.A-..TT--.ATA-...TT.TGAAT.TCTC.AAAA.TA..TTG.A.AA.A-A.TA
PP04    .-...AAGACTATAAATT..A.T.A.A-..TT--.ATA-...TT.TGAAT.TCTC.AAAA.TA..TTG.A.AA.A-A.TA
PP05    .-...AAGACTATAAATT..A.T.A.A-..TT--.ATA-...TT.TGAAT.TCTC.AAAA.TA..TTG.A.AA.A-A.TA
PP06    .-...AAGACTATAAATT..A.T.A.A-..TT--.ATA-...TT.TGAAT.TCTC.AAAA.TA..TTG.A.AA.A-A.TA
PP07    .-...AAGACTATAAATT..A.T.A.A-..TT--.ATA-...TT.TGAAT.TCTC.AAAA.TA..TTG.A.AA.A-A.TA



�������� 16 (���)
     11111111111111111111111111111111111111111111111111111111111111111111111111111111 
     11111111111111111111111111111111111111111111111111111111111122222222222222222222 
     11111112222222233333344444455555555566666677777888888889999900000111112222233333 
     01467890145678901236901468901234568901348901349012456780234723468123681248916789 

BB01 AAGTTGTAATTAAACAAATATGATA-AAAAAAT-GATCTTTAAGTA----ATCGACAGTGGGGAAGAGATTAAAGTTCGA 
BB02 T.TACTGCT.A..TTT..A.AT...-.G.....AA.ATA....TA.AAAA...A.T.C.ATAA.CA.TC.A..CTAAG.. 
BB03 T.TACTGCT.A..TTT..A.AT...-.G.....AA.ATA....TA.AAAA...A.T.C..TAA.CA.TC.A..CTAAG.. 
BB05 T.TACTGCT.A..T.T..A.AT...-.....T.-A...A....TA.AAAC...A.T.CGATAA.CA.TC.G..CCAAGA. 
BB14 T.TACTGCT.A..TTT..A.AT...-.G.....AA.ATA....TA.AAAA...A.T.C..TAA.CA.TC.A..CTAAG.. 
BB20 T.TACTGCT.A..TTT..A.AT...-.G.....AA.ATA....TA.AAAA...A.T.C..TAA.CA.TC.A..CTAAG.. 
RB65 T.TACTGCT.A..TTT..A.AT...-.G.....AA.ATA....TA.AAAA...A.T.C..TAA.CA.TC.A..CTAAG.. 
RB68 T.TACTGCT.A..TTT..A.AT...-.T.....AA.ATA..C.TA.AAAA...A.T.C..TAA.CA.TC.A..CTAAG.. 
RB69 T.TACTGCT.A..TTT..A.CT...-.T.....AA.ATA..C.TA.AAAA...A.T.C..TAA.CA.TC.A..CTAAG.. 
RB71 T.TACTGCT.A..TTT..A.AT...-.T.....AA.ATA....TA.AAAA...A.T.C..TAA.CA.TC.A..CTAAG.. 
RB80 T.TACTGCT.A..TTT..A.AT...-.G.....AA.ATA....TA.AAAA...A.T.C..TAA.CA.TC.A..CTAAG.. 
RB83 T.TACTGCT.A..TTT..A.AT...-.T.....AA.ATA....TA.AAAA...A.T.C..TAA.CA.TC.A..CTAAG.. 
SB05 T.TACTGCT.A..T.T..A.AT...-.....T.-A.ATA....TA.AAAA...A.T.C.ATAA.CA.TC.A..CTAAGA. 
SB08 T.TACTGCT.A..TTT..A.CT...-.T.....AA.ATA....TA.AAAA...A.T.C..TAA.CA.TC.A..CTAAG.. 
SB11 T.TACTGCT.A..TTT..A.CT...-.T.....AA.ATA....TA.AAAA...A.T.C..TAA.CA.TC.A..CTAAG.. 
SB12 T.TACTGCT.A..TTT..A.AT...-.T.....AA.ATA....TA.AAAA...A.T.C..TAA.CA.TC.A..CTAAG.. 
SB14 T.TACTGCT.A..TTT..A.AT...-.T.....AA.ATA....TA.AAAA...A.T.C..TAA.CA.TC.A..CTAAG.. 
TB35 T.TACTGCT.A..TTT..A.AT...-.G.....AA.ATA....TA.AAAA...A.T.C..TAA.CA.TC.A..CTAAG.. 
TB40 T.TACTGCT.A..TTT..A.CT...-.T.....AA.ATA....TA.AAAA...A.T.C..TAA.CA.TC.A..CTAAG.. 
TB43 T.TACTGCT.A..TTT..A.AT...-.T.....AA.ATA....TA.AAAA...A.T.C..TAA.CA.TC.A..CTAAG.. 
TB44 T.TACTGCT.A..TTT..A.CT...-.T.....AA.ATA....TA.AAAA...A.T.C..TAA.CA.TC.A..CTAAG.. 
TB47 T.TACTGCT.A..TTT..A.AT...-.T.....AA.ATA....TA.AAAA...A.T.C..TAA.CA.TC.A..CTAAG.. 
TB49 T.TACTGCT.A..TTT..A.CT...-.T.....AA.ATA....TA.AAAA...A.T.C..TAA.CA.TC.A..CTAAG.. 
RG06 T.TACTGCT.A.GGTT.GA.AT..G-TGG.-T.GA..TA.CGCT.GAAAA..TA.T.C.ATAA.CA.TC.A..CTAAG.. 
RG07 T.TACTGCT.A.GGTT.GA.AT..G-TGG.-T.GA..TA.CGCT.GAAAA..TA.T.C.ATAA.CA.TC.A..CTAAG.. 
RG10 T.TACTGCT.A.GGTT.GA.AT..G-TGG.-T.GA..TA.CGCT.GAAAA..TA.T.C.ATAA.CA.TC.A..CTAAG.. 
RG15 T.TACTGCT.A.GGTT.GA.AT..G-TGG.-T.GA..TA..GTT.GAAAA..TA.T.C.ATAA.CA.TC.A..CTAAG.. 
RG16 T.TACTGCT.A.GGTT.GA.AT..G-TGG.-T.GA..TA.CGCT.GAAAA..TA.T.C.ATAA.CA.TC.A..CTAAG.. 
RG17 T.TACTGCT.A.GGTT.GA.AT..G-TGG.-T.GA..TA.CGCT.GAAAA..TA.T.C.ATAA.CA.TC.A..CTAAG.. 
RG20 T.TACTGCT.A.GGTT.GA.AT..G-TGG.-T.GA..TA.CGCT.GAAAA..TA.T.C.ATAA.CA.TC.A..CTAAG.. 
RG21 T.TACTGCT.A.GGTT.GA.AT..G-TGG.-T.GA..TA.CGCT.GAAAA..TA.T.C.ATAA.CA.TC.A..CTAAG.. 
RG22 T.TACTGCT.A.GGTT.GA.AT..G-TGG.-T.GA..TA.CGCT.GAAAA..TA.T.C.ATAA.CA.TC.A..CTAAG.. 
RG23 T.TACTGCT.A.GGTT.GA.AT..G-TGG.-T.GA..TA.CGCT.GAAAA..TA.T.C.ATAA.CA.TC.A..CTAAG.. 
RG24 T.TACTGCT.A.GGTT.GA.AT..G-TGG.-T.GA..TA.CGCT.GAAAA..TA.T.C.ATAA.CA.TC.A..CTAAG.. 
RG25 T.TACTGCT.A.GGTT.GA.AT..G-TGG.-T.GA..TA.CGCT.GAAAA..TA.T.C.ATAA.CA.TC.A..CTAAG.. 
RG33 T.TACTGCT.A.GGTT.GA.AT..G-TGG.-T.GA..TA.CGCT.GAAAA..TA.T.C.ATAA.CA.TC.A..CTAAG.. 
RG34 T.TACTGCT.A.GGTT.GA.AT..G-TGG.-T.GA..TA.CGCT.GAAAA..TA.T.C.ATAA.CA.TC.A..CTAAG.. 
RG37 T.TACTGCT.A.GGTT.GA.AT..G-T.G.-T.GA..TA.CGCT.GAAAA..TA.T.C.ATAA.CA.TC.A..CTAAG.. 
RG38 T.TACTGCT.A.GGTT.GA.AT..G-TGG.-T.GA..TA.CGCT.GAAAA..TA.T.C.ATAA.CA.TC.A..CTAAG.. 
RW07g T.TACTGCT.A.GGTT.GA.AT..G-TGG.-T.GA..TA.CGCT.GAAAA..TA.T.C.ATAA.CA.TC.A..CTAAG.. 
RV01 T.TACTGCT.....TT.GA.AT...-T....T.AA..TA...CT.GAAAA...A.T.C.ATAA.CA.TC.A..CTAAGA. 
RV02 T.TACTGCT.....TT.GA.AT...-T....T.AA..TA...CT.GAAAA...A.T.C.ATAA.CA.TC.A..CTAAGA. 
RV11 T.TACTGCT.....TT.GA.AT...-T....T.AA..TA...CT.GAAAA...A.T.C.ATAA.CA.TC.A..CTAAGA. 
RV12 T.TACTGCT.....TT.GA.AT...-T....T.AA..TA...CT.GAAAA...A.T.C.ATAA.CA.TC.A..CTAAGA. 
RV13 TGTACTGCTCAG.G.T..A.GT...-T.G.GT.AA..TA..GTT.GAAGA...A.TGCGATAA.CA.TC.G..CTAAGA. 
RV27 T.TACTGCT.....TT.GA.AT...-T....T.AA..TA...CT.GAAAA...A.T.C.ATAA.CA.TC.A..CTAAGA. 
RV28 T.TACTGCT.....TT.GA.AT...-T....T.AA..TA...CT.GAAAA...A.T.C.ATAA.CA.TC.A..CTAAGA. 
RV29 T.TAC.GTT.....TT.GCT.TTGT-T....T.TA..G.C.TTTGGAAAGTC.AGTCC..TACGGATTT.AGGTT.GGAG 
RV31 T.TACTGCT.....TT.GA.AT...-T....T.AA..TA...CT.GAAAA...A.T.C.ATAA.CA.TC.A..CTAAGA. 
TV02 T.TACTGCT.....TT.GA.AT...-T....T.AA..TA...CT.GAAAA...A.T.C.ATAA.CA.TC.A..CTAAGA. 
TV03 T.TACTGCT.A...TT..A.AT...-T....T.AA..TA...TT.GAAAA...A.T.C.ATAA.CA.TC.A..CTAAGA. 
TV04 T.TACTGCT.....TT.GA.AT...-T....T.AA..TA...CT.GAAAA...A.T.C.ATAA.CA.TC.A..CTAAGA. 
TV05 T.TACTGCT.....TT.GA.AT...-T....T.AA..TA...CT.GAAAA...A.T.C.ATAA.CA.TC.A..CTAAGA. 
TV06 T.TACTGCT.....TT.GA.AT...-T....T.AA..TA...CT.GAAAA...A.T.C.ATAA.CA.TC.A..CTAAGA. 
TV09 T.TACTGCT.....TT.GA.AT...-T....T.AA..TA...CT.GAAAA...A.T.C.ATAA.CA.TC.A..CTAAGA. 
TV13 T.TACTGCT.....TT.GA.AT...-T....T.AA..TA...CT.GAAAA...A.T.C.ATAA.CA.TC.A..CTAAGA. 
RW03 T.TACTGCT.A...TT..G.AT...-T.G..T.AA..TA...TT.GAAAA...A.T.C.ATAA.CA.TC.G..CTAAGA. 
RW04 T.TACTGCT.A...TT..G.AT...-T.G..T.AA..TA...TT.GAAAA...A.T.C.ATAA.CA.TC.G..CTAAGA. 
RW08 T.TACTGCT.A...TT..G.AT...-T.G..T.AA..TA...TT.GAAAA...A.T.C.ATAA.CA.TC.G..CTAAGA. 
RW09 T.TACTGCT.A...TT..G.AT...-T.G..T.AA..TA...TT.GAAAA...A.T.C.ATAA.CA.TC.G..CTAAGA. 
RW14 T.TACTGCT.A...TT..G.AT...-T.G..T.AA..TA...TT.GAAAA...A.T.C.ATAA.CA.TC.G..CTAAGA. 
RW18 T.TACTGCT.A...TT..G.AT...-T.G..T.AA..TA...TT.GAAAA...A.T.C.ATAA.CA.TC.G..CTAAGA. 
SW02 T.TACTGCT.A...TT..G.AT...-T.G..T.AA..TA...TT.GAAAA...A.T.C.ATAA.CA.TC.G..CTAAGA. 
SW03 T.TACTGCT.A...TT..G.AT...-T.G..T.AA..TA...TT.GAAAA...A.T.C.ATAA.CA.TC.G..CTAAGA. 
SW04 T.TACTGCT.A...TT..A.AT...-T.G..T.AA..TA...TT.GAAAA...A.T.C.ATAA.CA.TC.G..CTAAGA. 
SW05 T.TACTGCT.A...TT..G.AT...-T.G..T.AA..TA...TT.GAAAA...A.T.C.ATAA.CA.TC.G..CTAAGA. 
SW06 T.TACTGCT.A...TT..G.AT...-T.G..T.AA..TA...TT.GAAAA...A.T.C.ATAA.CA.TC.G..CTAAGA. 
SW08 T.TACTGCT.A...TT..A.AT...-T.G..T.AA..TA...TT.GAAAA...A.T.C.ATAA.CA.TC.G..CTAAGA. 
TW22 T.TACTGCT.A...TT..G.AT...-T.G..T.AA..TA...TT.GAAAA...A.T.C.ATAA.CA.TC.G..CTAAGA. 
TW34 T.TACTGCT.A...TT..G.AT...-T.G..T.AA..TA...TT.GAAAA...A.T.C.ATAA.CA.TC.G..CTAAGA. 
TW38 T.TACTGCT.A...TT..A.AT...-T.G..T.AA..TA...TT.GAAAA...A.T.C.ATAA.CA.TC.G..CTAAGA. 
TW44 T.TACTGCT.A...TT..G.AT...-T.G..T.AA..TA...TT.GAAAA...A.T.C.ATAA.CA.TC.G..CTAAGA. 
TW53 T.TACTGCT.A...TT..G.AT...-T.G..T.AA..TA...TT.GAAAA...A.T.C.ATAA.CA.TC.G..CTAAGA. 
TW54 T.TACTGCT.A...TT..G.AT...-T.G..T.AA..TA...TT.GAAAA...A.T.C.ATAA.CA.TC.G..CTAAGA. 
PP01 TCTACTGCT-A..TT.CTA.ATT.TATT.G.GAGTG.TA.CG.AGGAAAA...A.T.C.ATAA.CA.T.CG..CTAAG.. 
PP03 TCTACTGCT-A..TT.CTA.ATT.TATT.G.GAGTG.TA.CG.AGGAAAA...A.T.C.ATAA.CA.T.CG..CTAAG.. 
PP04 TCTACTGCT-A..TT.CTA.ATT.TATT.G.GAGTG.TA.CG.AGGAAAA...A.T.C.ATAA.CA.T.CG..CTAAG.. 
PP05 TCTACTGCT-A..TT.CTA.ATT.TATT.G.GAGTG.TA.CG.AGGAAAA...A.T.C.ATAA.CA.T.CG..CTAAG.. 
PP06 TCTACTGCT-A..TT.CTA.ATT.TATT.G.GAGTG.TA.CG.AGGAAAA...A.T.C.ATAA.CA.T.CG..CTAAG.. 
PP07 TCTACTGCT-A..TT.CTA.ATT.TATT.G.GAGTG.TA.CG.AGGAAAA...A.T.C.ATAA.CA.T.CG..CTAAG.. 
PP08 TCTACTGCT-A..TT.CTA.ATT.TATT.G.GAGTG.TA.CG.AGGAAAA...A.T.C.ATAA.CA.T.CG..CTAAG.. 
PP09 TCTACTGCT-A..TT.CTA.ATT.TATT.G.GAGTG.TA.CG.AGGAAAA...A.T.C.ATAA.CA.T.CG..CTAAG.. 
PP10 TCTACTGCT-A..TT.CTA.ATT.TATT.G.GAGTG.TA.CG.AGGAAAA...A.T.C.ATAA.CA.T.CG..CTAAG.. 
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BB01 GGAATACCCTGAGTAAGAAAGGCCGGCAGTAAAAGCCCAG-ATTACATGAGGCACCACGAAGGATTGAACAACAGGAGTA 
BB02 ..TTC.....TTT.TGT..T.A.A.CTTA...........-....G...........GAG.A.G...........C.... 
BB03 ..TTC.....TTT.TCT..T.A.A.CTTA...........-....G............AG.A.G...........C.... 
BB05 .AGTC...GGATT.TCT.CT.A.----..C.........T-......C.................C.............. 
BB14 ..TTC.....TTT.TGT..T.A.A.CTTA...........-....G............AG.A.G...........C.... 
BB20 ..TTC.....TTT.TGT..T.A.A.CTTA...........-....G............AG.A.G...........C.... 
RB65 ..TTC.....TTT.TGT..T.A.A.CTTA...........-....G............AG.A.G...........C.... 
RB68 ..TTC.....TTT.TGT..T.A.A.CTTA...........-....G............AG.A.G...........C.... 
RB69 ..TTC.....TTT.TGT..T.A.A.CTTA...........-....G............AG.A.G...........C.... 
RB71 ..TTC.....TTT.TGT..T.A.A.CTTA...........-....G............AG.A.G...........C.... 
RB80 ..TTC.....TTT.TGT..T.A.A.CTTA...........-....G............AG.A.G...........C.... 
SB05 ..TTC...G.TTT.TCT..T.A.----..C.......G.T-......C.........G.......C......G....... 
SB08 ..TTC.T...TTT.TGT..T.A.A.CTTA...........-....G............AG.A.G...........C.... 
SB11 ..TTC.T...TTT.TGT..T.A.A.CTTA...........-....G............AG.A.G...........C.... 
SB12 ..TTC.....TTT.TGT..T.A.A.CTTA...........-....G............AG.A.G...........C.... 
SB14 ..TTC.T...TTT.TGT..T.A.A.CTTA...........-....G............AG.A.G...........C.... 
TB35 ..TTC.....TTT.TGT..T.A.A.CTTA...........-....G............AG.A.G...........C.... 
TB40 ..TTC.T...TTT.TGT..T.A.A.CTTA...........-....G............AG.A.G...........C.... 
TB43 ..TTC.....TTT.TGT..T.A.A.CTTA...........-....G............AG.A.G...........C.... 
TB44 ..TTC.....TTT.TGT..T.A.A.CTTA...........-....G............AG.A.G...........C.... 
TB47 ..TTC.....TTT.TGT..T.A.A.CTTA...........-....G............AG.A.G...........C.... 
TB49 ..TTC.T...TTT.TGT..T.A.A.CTTA...........-....G............AG.A.G...........C.... 
RG06 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-......C.........GA...A.A.A..T..GGAA.A.. 
RG07 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-......C.........GA...A.A.A..T..GGAA.A.. 
RG10 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-......C.........GA...A.A.A..T..GGAA.A.. 
RG15 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-......C.........GA...A.A.A..T..GGAA.A.. 
RG16 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-......C.........GA...A.A.A..T..GGAA.A.. 
RG17 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-......C.........GA...A.A.A..T..GGAA.A.. 
RG20 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-......C.........GA...A.A.A..T..GGAA.A.. 
RG21 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-......C.........GA...A.A.A..T..GGAA.A.. 
RG22 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-......C.........GA...A.A.A..T..GGAA.A.. 
RG23 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-......C.........GA...A.A.A..T..GGAA.A.. 
RG24 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-......C.........GA...A.A.A..T..GGAA.A.. 
RG25 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-......C.........GA...A.A.A..T..GGAA.A.. 
RG33 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-......C.........GA...A.A.A..T..GGAA.A.. 
RG34 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-......C.........GA...A.A.A..T..GGAA.A.. 
RG37 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-......C.........GA...A.A.A..T..GGAA.A.. 
RG38 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-......C.........GA...A.A.A..T..GGAA.A.. 
R
RV01 .ATTC...G.TTT.TCT..T.AAA.----CG...A..G.T-......C.........GA..-A.A.A.....G.A....G 
RV02 .ATTC...G.TTT.TCT..T.AAA.----CG...A..G.T-......C.........GA..-A.A.A.....G.A....G 
RV11 .ATTC...G.TTT.TCT..T.AAA.----CG...A..G.T-......C.........GA..-A.A.A.....G.A....G 
RV12 .ATTC...G.TTT.TCT..T.AAA.----CG...A..G.T-......C.........GA..-A.A.A.....G.A....G 
RV13 .ATTC...G.TTT.TCTC.T.AAA.----C.GT....G.T-......--........GAG.AA..G..-.TTGGA..A.G 
RV27 .ATTC...G.TTT.TCT..T.AAA.----CG...A..G.T-......C.........GA..-A.A.A.....G.A.C..G 
RV28 .ATTC...G.TTT.TCT..T.AAA.----CG...A..G.T-......C.........GA..-A.A.A.....G.A....G 
RV29 AATTGC.GG.TGTGTCTTGGC.AA.----CG.GGTTGGCT-CGGG.CGT.CTTTTTGG.G.-A.A.A.....G.A....G 
RV31 .ATTC...G.TTT.TCT..T.AAA.----CG...A..G.T-......C.........GA..-A.A.A.....G.A....G 
TV02 .ATTC...G.TTT.TCT..T.AAA.----CG...A..G.T-......C.........GA..-A.A.A.....G.A....G 
TV03 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-......C.........GAGGAA..AA.....G.A..A.. 
TV04 .ATTC...G.TTT.TCT..T.AAA.----CG...A..G.T-......C.........GA..-A.A.A.....G.A....G 
TV05 .ATTC...G.TTT.TCT..T.AAA.----CG...A..G.T-......C.........GA..-A.A.A.....G.A....G 
TV06 .ATTC...G.TTT.TCT..T.AAA.----CG...A..G.T-......C.........GA..-A.A.A.....G.A....G 
TV09 AATTC...G.TTT.TCT..T.AAA.----CG...A..G.T-......C.........GA..-A.A.A.....G.A....G 
TV13 .ATTC...G.TTT.TCT..T.AAA.----CG...A..G.TT......C.........GA..-A.A.A.....G.A....G 
RW03 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-................AA..-..A.A.....G.A..... 
RW04 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-................AA..-..A.A.....G.A..... 
RW08 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-................AA..-..A.A.....G.A..... 
RW09 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-................AA..-..A.A.....G.A..... 
RW14 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-................AA..-..A.A.....G.A..... 
RW18 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-................AA..-..A.A.....G.A..... 
SW02 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-................AA..-..A.A.....G.A..... 
SW03 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-................AA..-..A.A.....G.A..... 
SW04 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-................AA..-..A.A.....G.A..... 
SW06 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-................AA..-..A.A.....G.A..... 
SW08 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-................AA..-..A.A.....G.A..... 
TW22 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-................AA..-..A.A.....G.A..... 
TW34 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-................AA..-..A.A.....G.A..... 
TW38 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-................AA..-..A.A.....G.A..... 
TW44 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-................AA..-..A.A.....G.A..... 
TW53 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-................AA..-..A.A.....G.A..... 
TW54 .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-................AA..-..A.A.....G.A..... 
PP01 TATTC...G.TTT.TCT..T.A.A.----C.C.....G.T-......C.G.......A...TA.--AGG...G.A...C. 
PP02 TATTC...G.TTT.TCT..T.A.A.----C.C.....G.T-......C.G.......A...TA.--AGG...G.A...C. 
PP03 TATTC...G.TTT.TCT..T.A.A.----C.C.....G.T-......C.G.......A...TA.--AGG...G.A...C. 
PP04 TATTC...G.TTT.TCT..T.A.A.----C.C.....G.T-......C.G.......A...TA.--AGG...G.A...C. 
PP05 TATTC...G.TTT.TCT..T.A.A.----C.C.....G.T-......C.G.......A...TA.--AGG...G.A...C. 
PP06 TATTC...G.TTT.TCT..T.A.A.----C.C.....G.T-......C.G.......A...TA.--AGG...G.A...C. 
PP07 TATTC...G.TTT.TCT..T.A.A.----C.C.....G.T-......C.G.......A...TA.--AGG...G.A...C. 
PP08 TATTC...G.TTT.TCT..T.A.A.----C.C.....G.T-......C.G.......A...TA.--AGG...G.A...C. 
PP09 TATTC...G.TTT.TCT..T.A.A.----C.C.....G.T-......C.G.......A...TA.--AGG...G.A...C. 
PP10 TATTC...G.TTT.TCT..T.A.A.----C.C.....G.T-......C.G.......A...TA.--AGG...G.A...C. 

W07g .ATTC...G.TTT.TCT..T.AAA.----C.......G.T-......C.........GA...A.A.A..T..GGAA.A.. 



�������� 16 (���)
     111111111111111111 
     444444444444444444 
     222223333333344444 
     345672345678901456 

BB01 CA-TTTAATAATTGATA- 
BB02 ..-..............- 
BB03 ..-..............- 
BB05 ..-..............- 
BB14 ..-..............- 
BB20 ..-..............- 
RB65 ..-..............- 
RB68 ..-..............- 
RB69 ..-..............- 
RB71 ..-..............- 
RB80 ..-..............- 
RB83 ..-..............- 
SB05 A.-..............- 
SB08 ..-..............- 
SB11 ..-..............- 
SB12 ..-..............- 
SB14 ..-..............- 
TB35 ..-..............- 
TB40 ..-..............- 
TB43 ..-..............- 
TB44 ..-..............- 
TB47 ..-..............- 
TB49 ..-..............- 
RG06 A.---.TTA..AAA..T- 
RG07 A.-...TTA..AAA..T- 
RG10 A.-...TT...AAA..T- 
RG15 A.--..TTA..AAA..T- 
RG16 A.--..TT...AA...T- 
RG17 A.--..TTA..AAA.ATT 
RG20 A.---.TTA..AAA.ATT 
RG21 A.-...TTA..AAA..T- 
RG22 A.---.TTA..AAA..T- 
RG23 A.A...TT...AAA..T- 
RG24 A.--..TTA..AA..GTT 
RG25 A.---.TT...AAA..T- 
RG33 A.--..TT...AA...T- 
RG34 A.--..TT...AA...T- 
RG37 A.--..TTA..A-...T- 
RG38 A.--..TT...AAA..T- 
RW07g A.---.TTA..AAA..T- 
RV01 AT-............--- 
RV02 AT-............--- 
RV11 AT-............--- 
RV12 AT-............--- 
RV13 ATT....G.......--- 
RV27 AT-............--- 
RV28 AT-............--- 
RV29 AT-....G......G--- 
RV31 AT-............--- 
TV02 AT-............--- 
TV03 A.T..-.G......G--- 
TV04 AT-............--- 
TV05 AT-............--- 
TV06 AT-............--- 
TV09 AT-............--- 
TV13 AT-............--- 
RW03 A.-...G........--- 
RW04 A.-...G........--- 
RW08 A.-...G........--- 
RW09 A.-...G........--- 
RW14 A.-...G........--- 
RW18 A.-...G........--- 
SW02 A.-...G........--- 
SW03 A.-...G........--- 
SW04 A.-...G........--- 
SW05 A.-...G........--- 
SW06 A.-...G........--- 
SW08 A.-...G........--- 
TW22 A.-...G........--- 
TW34 A.-...G........--- 
TW38 A.-...G........--- 
TW44 A.-...G........--- 
TW53 A.-...G........--- 
TW54 A.-...G........--- 
PP01 A.G.AA..ATT....--- 
PP02 A.G.AA..ATT....--- 
PP03 A.G.AA..ATT....--- 
PP04 A.G.AA..ATT....--- 
PP05 A.G.AA..ATT....--- 
PP06 A.G.AA..ATT....--- 
PP07 A.G.AA..ATT....--- 
PP08 A.A.AA..ATT....--- 

ATT....---
TT....---

PP09 A.G.AA..
PP10 A.G.AA..A



4.5 ���� (phylogenetic relationships) 

 � ��$�+;� Cytb ��� 16S rRNA -��	*����&
�����$�����+�:+	Z$
%&�

�&�+\ PAUP 4.0b10 (Swofford, 2002) =���%# maximum parsimony (MP) , 

nei ximum likelihood (ML) method  �������&
�����$ ML �%# MODELTEST 

v3.06 (Posada and Crandall, 1998) �	����+�
���� substitution model ���	*�
���#������
<�#J�� optimal 

ML / sequence divergence �*���+������#�� NJ topology ������������


%�
�  ��� NJ J?�<�#�*�	�/ bootstrap 100 replicates (
:&
�����������	�;<��<�#


	�
� <����|+����:��
J��*�	�/<�#) �*���+� bootrap values ��
<�# -#�	#������ 50% 


���  values ������� 50 – 70% 
����+� weakly supported ��� bootstrap values 

��
� ted 

 

4.5

 aximum likelihood model ��

�����%#��� GTR+I+G >?
� model 	�; 
�X	

�� !L����#	&����=�<��$�����%	&�������-�
<��
����+	 (unequal base 

freq �����	��

�� 6 ��� (rAC, rAG, rAT, rCG, rCT ��� rGT) =���*��	���#=����


�&� ����+	�+;��	��/�
�&��������:+	Z!$��� forward ��� reverse (reversible) 

�� �����+	
��
�
�����
������������*���	��	&����=�<��$ (site) =������

��  gamma (gamma distribution; G) ����+�:�������+����	���	&����=�<��$

��
< rtion of invariable site; I) �#������
<�#	*�<���#�� phylogenetic tree �����
 15 

��  Cytb =���&Z� distance method (NJ) ���	�����
 16 ���� phylogenetic tree 

=�  method ��� �����
 17 ���� phylogenetic tree =�� maximum likelihood 

me �#
�I	����� major clade ���� 1 clade  ������������� ��
���� ������ �����	 clade 


��� ���� node ���	�#��J�
�X	 strong supported �+;��	��/� NJ tree ��� MP 

tree  ���	��L�	+;	
����	�+���� 2 tree ��
�������#� ��� 
:�����������<�J��

��� *�
����	�+���/� NJ ��� MP tree >?
��+;������/�	�;�����#���+� UPGMA 

clu (1998) >?
��%#�#����J����	 COI �	<�=���	
������
�I	
� ��� Imai and 

Na ��� mtDNA �������
� 3 %	&� >?
�������#
�I	=��%+�
J	��� ���*� �������

���� ������ ������
�X	<�<�#�� 2 �&Z������� J������
��&�+\	����<�
�X	����� 

��
� +	 ������� ��
�������<�J�����*� ��+�J��	+;	J?���������<�
�X	����� 

�� �� Cytb ����������%	&�J�<�J+���!�������	��!���+�
�� ������� �*��+�    

	&� #
�X	 DNA barcode 
:�
��%#���!%	&���<�#
�X	������� >?
� DNA barcode ���  


:��%	&�����+��$ ��
�%#�+	�+
�<���

�X	 

���������
��
��������


#�����*��+�	&����=�<

	����=���%#=������ 

ghbor joing (NJ) ��� ma

 model ���%#�	����*�	�

�+
	��� nodes ��
<�#�	 MP

�J��
���
�����:&�
���$��


�+� not support, bootstrap

������ 90% 
����+� suppor

 

.1 Cytb topology 

�*���+��#���� Cytb m

�J*���������	��

����
�	

uency) ���:&J��/��+���

�����	��

�����������	?
�


����+����������:+	Z!$���

�����	+;	������J��J����

�������
���
�	���� (propo

�� phylogenetic tree ���

��&Z� maximum parsimony

thod ��� tree ��
<�# �����

��+	 ��� node ����" �	�

 ���	�	��/���� ML tree

��� ��	��
J����<�J�����

ster ��� Keenan et al. 
machi (2002) >?
��%# RFLP 

���J������� ��
���� ���

��� ��������� �	
���:�#���

������� �����
�*��+L�I��� �#��

���=�<��$ Cytb �����-�%

��
�I	
����	�+;	 " =��
�:���	 mtDNA >?
�
�X	�+�F/�J*�



mitochondrial DNA ��� cytochrome oxidase I (COI) >?
�-�����
�  potential DNA barcode �����
%�	 

Hebert et al. (2004) �%#�*��+������	 COI �	���J*��	�  neotropical skipper butterfly (Astraptes 

fulgerator)  >?
����+�F/� caterpillar ����-�	��
������|+���������+	���
�X	%	&�
�����+	 ���
�X	 cryptic 

species �	 species complex ������ 10 %	&� ���<�#
�	��	���� ����%# DNA barcode ����+����J*��	�

�	!����&Z�	������& J�%�����#
����#<��KL�����������������%	&����<�<�# >?
��KJJ!�+		�;�����

�%# DNA barcode �	���J*��	���&� Heobella triserialis Complex ( Siddal and Budinoff, 2005) ��� �+�

���	����+;�=�� (Antarctic marine laevae) (Webb et al., 2006) 
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4.5.2 16S rRNA topology 

�*���+� substitution model ��

�����%#��� GTR + G >?
� model ��#���+���
:��	 Cytb ���<��:� 

roportion of invariable site (I) �#������
<�#J?�	*�<���#�� phylogenetic tree =�� �����
  18 ���� NJ tree 

���
 19 ���� MP tree ��� �����
 20 ���� ML tree =����!��	�+;� 3 phylogenetic tree ��
����� ��#'�

����#���+	�+;� 3 �&Z� ��� 1 major clade �+	�������#�� ��
���� ������ ��� ����� ���	���*� ��������

������#�+����#� ��/�	�;J�
�I	����������J����/���� Cytb >?
����	 major clade ����������#�:+\	�<�

X	�� 3 %	&�:�#��"�+	 �����/� 16S rRNA ���*����<�
�X	��
�������	��#����<�
�X	�������������� 

��
��
�:&J��/���� bootstrap value ��#� MP tree node supported ���	�#����� �+;�" ��
��/���� 16S rRNA 

#������
<�#J������&
�����$�*��+� (sequencing) ������	�!/��:�
*� ���-?������<��I��� �#�����*��+���

I	
������	 16S rRNA ����������%	&�
��
��&
�����$�#��=���������:&�
���$��#�J�
�#�<������!����

����%	&� >?
�������#
�I	����#����	&����=�<��$  16S rRNA �I�����-�%#
�X	 DNA barcode 
:�
����

��	�%	&�����
�<�#
%�	
�����+	 
����	��/��#���� Cytb ������!�%	&� �����
�	�%+���
�!��������
��+;� 4 

	&���|+����:
�X	 reproductively isolated species 

�#��+�
���	��/� ��
���� (RW07)   >?
�J*��	���+;����
�X	����� ���
��
��&
�����$�*��+���
�I	
��	

��	�����	 Cytb  �/��&J+�<�#
�&
��&
�����$�����+�:+	Z$
%&��&�+\	�����+	�� '����������*��+���
�I	
�

�����+�	�;<������	��!����
���� J?��#�	��+�<����+������J�&����:�����J�&����<�#J*��	���+;����=���%#

+�F/����	��'&�:���<� ����I�&<�#��#<���#-���#�� 
:����#�������
J���<�#
�X	�+�������#��+�
��!��� 

+��������
�I	
�����������%	&�J�<������	��!������
-���#�� -#���
�I	
�%&;	
���������
�%#	+;	�����-

*����%#�	���J*��	�%	&�<�#J�&� ����
�X	 DNA barcode <�#  ����I��J���#����+������JJ��������+�

+�������+	�I<�# �#����+��+��������
�X	<�<��<�#�+;�	�;
:���  ����&
�����$�*��+�	&����=�<��$�����	 
ytb ��� 16S rRNA �#������*�%&;	�� 3 ��+;� ��
�*��+L ����*��+�	&����=�<��$���	���������	�+;���� 

#���%# specific sequencing primer  �*���+��������%	&� ����������/� RW07 J��#���%#<:�
���$J*�
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*���+��� 
����
���	+;	 J?�J����*��+�	&����=�<��$<�#  �*���+���/��#����+�
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4.6 ������
� species-specific markers 
����������!
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�"���#
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��J������&
�����$�*��+���
�I	
���� ��	 Cyt b J��#���&
�����$�*��+���
�I	
����              

R product ��
<�#J�����
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���&��/��
�I	
��#��<:�
���$ SS1-SS11 J?�:+\	�
���
������=�
��!�   

������+� PCR product �#��
�	<>�$�+�J*�
:��   J?�	*��*��+�	&����=�<��$������*�  ��
����                       

����� ��� ����� ��
��������#�<����������+��#��=���������:&�
���$ Webcutter 2.0 J�� 

ttp://www.firstmarker.com/cutter/cut2.html =���%#
�	<>�$�+�J*�
:��%	&����� " :����
�	<>�$��


������	����+�%&;	��
�I	
�
���������

:&
���&��/�#��<:�
���$ SS1- SS11 ��� 
�	<>�$ RsaI >?
�

#'�����+�%&;	��
�I	
�
��������������%	&���#'��+��������
  19 

 
������
 19 ����'����J*��������+�%&;	��
�I	
�
���������

:&
���&��/<�#=���%#<:�
���$ SS1-SS11 �#��


�	<>�$ RsaI�������
� 4 %	&� =���%#=���������:&�
���$ Webcutter 
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type 

Restriction 
enzyme 

No.of 
restriction 

sites 

Size of cut 
fragments(bp) 

Recognition 
sequence 
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J

�

h


�

��

�

S

���*� RsaI 1 175, 759 5’-gt/ac-3’ 
��
���� RsaI 3 189, 773, 784, 955 5’-gt/ac-3’ 

����� RsaI 0 1800 5’-gt/ac-3’ 
���� RsaI 4 2, 185, 538, 1290, 1649 5’-gt/ac-3’ 

�

�

 
J���#������
<�#J�����J*��������+�%&;	��
�I	
�
��������#��=���������:&�
���$��
������#

I	���
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�I	
�
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���������

��������������������%	&� J?�������%#
�	<>�$�+�J*�
:�� RsaI �+� PCR product ��

:&
���&��/�#��

:�
���$ SS1 – SS11 �������
�J*�	�	 8 �+� ��� ���*� 2 �+� (RB65 ��� TB49) ��
���� 2 �+� (RG07 

�� RG33) ������ 2 �+�(TV04 ��� RV11) ��� ����� 2 �+� (TW38 ��� RW08) =���%#
�	<>�$�+�

�
:�� RsaI ��&��/ 5 units/reaction �+O
O��$ 2 �l  ��� PCR product 10 �l/ reaction =����&����

+;���������&�&�&��
����+� 12.5 �l  �%#
��������&�&�&��	�	 14 %+
�=�� ������J����	�����%&;	��

I	
���
<�#J������+��#������*� agarose gel electrophoresis =���%#����
�#��#	��� agarose 
����+� 2 

��$
>I	�$ �����<OO�� 100 =���$ �%#
���	�	 1 %+
�=�� '��+������
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�

�
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 20  >?
����+������������+���
	*����%#��#'�����+��+�	�;  
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�I	
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��	�� 1.10 kb ������	 TB49 ���<��������	'�����+� PCR product J�� RB65 >?
�
��
�

���'�����+��#�����:&�
���$���'��������	����
�I	
���
<�#
�����+��	����� PCR product 

���� %&;	��
�I	
��	�� 1.10 kb �+������ ���J�
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��!�
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 =��<�#������:J �����=� ��
������ �
 22 J��'������������

&;	��
�I	
���
<�# �	������
J�� ����������
�� �� ��=�
�� ���

	&�<�# �	��/���
� �JJ*��	�<�#=����|+��+�F/

��������   �����	�����%&;	��
�I	
���
<�#J���+� PCR product �������
� 4 %	&� ��� ���*� (RB65 

�

95, 0.53 ��� 0.29 kb 

��
���� RG07 ��� RG33 
�&�%&;	��
�I	
� 2 �	����� 0.98 ��� 0.60 kb �+�	+;	=�
��!�


���
����������� ����  ��� %&;	��
�I	
��	�� 1.80 kb 

������ TV04 ��� RV11 
�&��-���
�I	
� 1 �-� �	�� 1.80  �������� <������� %&;	 PCR 

product �+�	+;	=�
��!�
���
�����������!����������� %&;	��
�I	
��	�� 1.80 kb 

�*���+������ TW38 ��� RW08 <�#�-���
�I	
� 5 �-���� 1.20, 1.00, 0.80, 0.58, 0.39, 0.30 >?
�


��
�����	������-���
�I	
���
<�#J�:�������	��-?� 4.27 kb 

�


��
�
�����
�����	�����'���
<�#�+�'�J������+�=���%#=���������:&�
���$:�����-���
�I	
�

�� 0.30 kb  �+�	+;	
���
������=�
��!������������J�
�X	 %&;	��
�I	
�

0.30 kb 

*�� 
��!�
� ������%	&�<�#�	����

���%  J?�
�X	 %#� ��	�;
�X	
��&� �

����	�� 

!��	���J*��	

�����% &�
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��� TB49 ) ��
���� (RG07 ��� RG33) ������ (TV04 ��� RV11) �������� (TW38 ��� 

RW08) �#��
�	<> $�+�J*�
:�� RsaI  

���+������ �	�����%&;	��
�I	
� (kb) 

RB65 0.95, 0.53, 0.29 

TB49 1.10*, 0.95, 0.53, 0.29 

RG07 0.98, 0.60 

RG33 0.98, 0.60 

TV04  1.80 

RV11 1.80 

TW38 1.20*, 1.00*, 0.80, 0.58, 0.39, 0.30 

RW08 1.20*, 1.00*, 0.80, 0.58, 0.39, 0.30 

 

����
��! 
���
������ * ����-?��	�����%&;	��
�I	
���

�&�J������+�<�������/$ (incomplete digest)  

 

 
 
 
 



 
 
 
 

 
 

 

 (DNA marker) %��� 1 ��� 2 

*�

�

� � ��� ����� ����*��+� 

���� 22 ������:J*�������=�
��!�
���
�������������
� 4 %	&� ��� (1) ���*� (2) ��
���� (3) ������  

(4) ����� ���=�
��!�
���
������ (M) 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
������ 21  ����'�����*� gel electrophoresis ���'�����+� PCR product �������
� 4 %	&��#��


�	<>�$�+�J*�
:�� RsaI =��%��� M ��	��
�I	
�
���
������

����'���
<�#J������+� PCR product ������  %��� 3 ��� 4 ����'���
<�#J������+� PCR 

product ��� ��
���� %��� 5 ��� 6 ����'���
<�#J������+� PCR product ��������� %��� 7 

�� 8 ����'���
<�#J������+� PCR product �������� %��� 9 10 11 ��� 12 �����	��

�� PCR product ��� ���*� ��
���� �����

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
��

M 1 2 3 4 5 6 7 8 9 10 11 12

5 

0

1 2 3 4 

.0 

1.2 
1.0 
0.9 
0.8 

0.4 

2.0 
1.5 
1.2 
1.0 
0.9 
0.8 
0.7 
0.6 
0.
0.4 

.3 

M
2
1.5 

0.7 
0.6 
0.5 

0.3 



4.7 ���%&�'�$��'*#+�	
�� $��'*# morphometric ��
��%����� !$#���
��	�����������	�%�����  

�F/�

��	�� (morphology) ����+�F/���
�#���+� (morphometric) �������+����|?�F����:+	Z!|����$ 

hylogenetic relationship) 
:�
�
�X	�#����:�;	��	�*���+����J*��	�%	&�����
�������
�|<�� �+	J�

*�<�������	*��#����<�����!��$�%#
:�
����
:��
��;�� �������	!�+�F$����
�
:�
��%#���=�%	$������+
���	

	�	��� �	�+��#� 3.2 <�#��!��+�F/����	�����+;� 4 %	&�<�#���:�#���+;�<�#	*�
�	��+�F/���


����������������%	&�  ����#��<�������� �+����������
|?�F�
�X	���	����L� �+�F/�����������

�	� 
:�
�

��J*��	�%	&�����J����
���
�	<�J���+�F/�������	��
�I� �����
 23 ���� phenetic tree >?
�
�X	'�

�����|?�F��+�F/� morphometric �������
���� phylogenetic tree >?
�<�#J������&
�����$��	 Cytb 

�� 16S rRNA >?
��+;� 3 ��/���
	*�
�	�<�#����'������%+�
J	��� ����
��	���
�|<��	+;	������ 4 %	&�

�� ���*� ����� ��
���� ��������� >?
����+;� 4 %	&� %�
�����&���|����$�+��	��������+������#<����

��	�����
�������� Keenan et al. (1998) 

���|?�F���+;�	�;<�#�*�����������+������J��������� 3 �������� 1. J+���+�J+	��!��-����            

�

� $

�������� 

1. �

���=���) 

2. 

3. J ?
�
�X	���	*�
�	���+;�����	

����		�;  ��%	&�	�;��������
���� ���%������� 
���� �����
���� ���� �����=��� �*���� ������
�&��?;	�����+�

���+��	�
�&
�=��������
 �
������� ������) 

�*���+�%�
��&���|���� �*���+��	���
�|<��
����#J+�����
�

���%	&�
������� ���*� (Scylla serrata) (Suvati , 1950 ) J	����+
��� :.|. 2522 �������	��� %�%��&���

��/$ (2522) >?
�<�#J*��	���
�X	 3 ��!����� ����� ����� �����
�������������=��� ���
�	��	���� ��!��

����	��J�
�X	 S. serrata (Forskal 1775) ��� S. serrata var. paramamosain (Estampador, 1949a) ��!����

����������=��� ��� S. tranquebarica (Fabricius 1798) ����������� S. oceanica >?
�-#�:&J��/����

+�F/����J+�J*��	���� Estampador (1949a) >?
��%#�+�F/��*��+L 6 �+�F/� �����
:����+�F/��������

�����
�%#J*��	��������%	&����J���+	 ���	�+�F/���

���� 5 �+�F/� >?
��+�F/��	?
�
�X	�+�F/� 

 

#� ������%	&� ���	�+�F/���
	 
%�	 �+�F/����

 ���|?�F��&J+�	�;
�X	��	�&J+������
<�#���������������
%���������#J+� ��#�	*���|?�F��+

�

(p

	

�

�

�

J

�

�

J*

2. J+���+� !��F��$Z�	� ��� 3. J+���+���	�� >?
�J��J+���+���	��	�;�����->�;����+���������
�|:��� J?�

�*���#���+� ����J��J+���+���	�����������J+���+���
	" ���'����|?�F��+�F/����	�����:+	Z!|����

J+���+�J+	��!��-���� :��� 3 %	&� ��� ���*� ����� ���������(
�&�
������� ��
���� �����

J+���+��!��F��$Z�	� :���
:��� 2 %	&� ��� ���*� �������� 

+���+���	��:��� 4 %	&� ��� ���*� ����� ��
���� ��������� (>

�

� J+���+���	�� ���
:�
�<����#>;*��+���
���� J?

$����������%	&� ������%#�+	�+��	 


:

�

�


�

�


�

morphomentric J��#���%#�������+	
:�
�J*��	������
�X	 2 ��!����+� ��� ���*�-����� ���������-��
����

��������� ��%#�+�F/����	���������+	
:�
J*��	��
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�*���%��&� Estampador (1949a) 
�������*�-����� ���  “ mamosain “ ����-?�����
�����	�� >?
�
	#	������ S. 
serrata 

+���	�

 

 

arica 

 

pine ) ���	��� 3 �+�F/�
�X	 morphometric character >?
������#
�&������!������	����+� ���	

�+�F/�

 holotype ��L���<����J+��+;� neotype �?;	���������
���
�	%�
���
�������  ���J!�
��	��� 

Keenan metric ��� genetics ���%#������

�+	�	�

 

#�	���J*��	�%	&� 

�*���+�

 

 


����	��

���%#�	���
�|<�������	 

���
������!����
����-������ ��� “ banhawin “ ��������
��%��&�����
��
��<�( roving life) 

 >?
�-#�:&J��/��� �
�#�� Fuseya and Watanabe (1996) �#�����<�#����������
� 2 %	&�J��

���
�|<�� =��
�:����
J+���+��!��F��$Z�	����
�X	 S. serrata ��� S. tranquebarica (������) ���'����

|?�F��&J+���+;�	�;
��<��:�������J���!��F��$Z�	� >?
�
�X	<�<�#�����J�����#��
��������I<�# ���	�	��/�

Klinbunga et al. (2000) >?
��#�������������
�:��J+���+�J+	��!��-���� %	&���

�&	����� S. oceanica ���	

���J�����!L�+�	$ (2545) >?
�	*�
�	�����
��	���
�|<����� ��������J�
�X	 S. oceanica >?
�	��J�

����
���
�	J���#�
�IJJ�&���� Estampador(1949a)  
���	 Keenan et al. (1998) <�#�*������+�
���
�	%�
��&���|����$������+;� 4 %	&�����
�X	�+�	�; 

  ���*�  
�X	  S. olivacea 

  ����� 
�X	 S. paramamosain 

  ������ 
�X	  S. tranqueb
  ��
���� 
�X	  S. serrata 

�+���
<�#�&
�����$�&J��/$<�#��#������#�+��#� 3.2 ��� Keenan  et al.(1998)  �%#�+�F/�����" 5 

�+�F/��	���J*��	�%	&�����
� =����|+��+�F/� frontal lobe ����+�F/��	����
�#�� (carpus and

propodus s

��
	"��
�%#�I
�X	�+�F/������
 Estampador (1949a) <�#	*�
�	�<�#��#� ��� Keenan et al. (1998) <�#

�#���KL����


 et al. (1998)  ����%#�#�����+;� 3 %	&� ��� morphology, morpho

��J*��	�%	&�����
� 

J����
�������#��+;����	�;J�
�I	<�#���%�
��&���|����$����
��	���
�|<��
�&������+��	����

���J�
����%�
��&���|����$����
���������<� ���#���?;	�����+�
������#���&���
�%

�/�'�#�&J+�
��<����J��#�*�
�	��	�����&%������ " <�#�#��
��!��
<�#����*�
:�����������

�+������J��
:��� 3 �����
���	+;	��|?�F����<��<�#�*�
	&	������
�����+�F/����+��������

�I�������

<�#�+� holotype, lectotype ���� neotype ���:&:&Z�+/�$�� " 
�� ���'�#����!/�!\&������#�/�'�#�&J+�
�	�

%�
�
��������&���|����$J?���
:���
�	�����
�I	���	�+���
 <��
�X	�&���|����$�+����<�	�;��� 

1.  Estampador (1949a) ��������
�
�X	 2 ��!�� ��� “banhawin” ��� “manosain” ��!����� ��� ��

����	;*� >?
�	��J�<�#�����
���� ( S. oceanica )  ����:�����J�������
����J������	��&
�/�����!���&	
���

(Indian Ocean) '��	%������������<�-?����
�	��������
��
��� ( Gopurenko, et al. 1999- ����
��! 


����%�
���
������� S. serrata) ���J������&J+�	�;J�<��:���
�����		��		;*�����	 
%�	 ����<�� ���	��!��

��+����:����
�������	�&	 J?���%�
��+
�<���� “mud crab ���� mangrove crab” >?
�	��J�
�X	���*� ( S. serrata )
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2. Kathirvel and Srinivasagam (1991) <�#�����	�������
��	�������
�|�&	
�����
:��� 2 %	&���� 

���*� (S. serrata) ��� ��
���� (S. tranquebarica ���� synonym S. oceanica (Estampador, 1949) >?
��+;�%�
�

���%�
�
������
�#	:���+;���� Tranquebar (Tarangambadi) >?
�	��J�
�X	
%�		+;	  �����
����<�#-��
���
�	%�
�

��	�	��#� J?�	��J���<�#
�X	 S. oceanica 

3. '�#�&J+�<��
�I	�#���+�
��!'���� Keenan et  al.(1998)  �	���	*�%�
�  S. olivacea  ���%#��	 S. 
serrata >?
��%#����
�&��#��
��!'����   ����:�����J�������%	&�	�;J�����������+	�������&	
���J	-?�

��&
�/ Indo-Malaysian region �������������� Herbst (1796) ��� specimen ���<��!��#�� Keenan et 
al. (1998) J?��+;� neotype �?;	���� ���'�#�&J+�
�I	�#���+� Keenan et al. (1998) ��

���
�	%�
�������#�������

%�
� variety ��
�X	%�
� species ���   S. paramamosain 

�#��
��!'�������������
�������#� '�#�&J+�������
����%�
��&���|����$����
�� 	&� ��� 

Estampador (1949a) ���'������+������#<���� Keenan et al.(1998) �+����<�	�; 

1.���*�   Scylla serrata (Forskal, 1775) 

2.�����  Scylla  paramamosain (Estampador, 1949) 

3.��
����  Scylla oceanica (Estampdor, 1949 ) 

4.������ ���� �����=���   Scylla tranquebarica (Fabricius, 1798) 

 

4.8 !
�,
/����
��:$�������	;�<�/��#,	�
��	=��	���	�
  
>?
����:&J��/��	
��
��
����	�;  
  1. ���'�&������
:�
����
:��
��;��   %���
���'��	�� ���
:��
��;����
:���������	*�� ��<������

��#���
J+�������OK�<�� =��	*��������
������<�#=��<���*�	?�%	&� ���J+������J��������! �����#�� 


:����������%	&���%������+�&<��
����	�+	 ���'�����&J+���
<�#	�;	*�
�	��	��+�F/��� ��
���

%	&�����
���
�	�	�	 �+�	+;	���
:��
��;�����:+	Z!$%	&���%	&��	?
��*�<�#��#� 
 2. ���
:��
��;����	&
� �������%	&�J���%������+�&�������
���������������
�� �+	 (�+�

<�����#�����&J+�) ���
:��
��;����	&
������%	&��/�	�;�*�<�#��#� (���*� ��������� ����� �
����

J*��	�%	&�<�#�	�	�	��#� ����������#����
�:��%	&�J���#�#������
%+�
J	 J?��*�
	&	  "<�#

�����-���#��������J�J+���������<� 
 3. ���J+������+:��������
� >?
��������������
�I	 
  3.1 ���|?�F�:+	Z!|����$���%�������
� '�����&J+�	�;<�#
�	�
���
���� Z!���� 

2 %	&� (��� Cytb ��� 16S rRNA) ����+;�<:�
���$ (primer) 
:�
��%#���|?�F��+������<�# '�#�	�J�����-

	*�<��%#<�#�+	�� 

+;� 4 %

������


�
����

�	��

�����

���
	) 
�

�������

��:+	



  3.2  ���J*��	�%	&�����
��	%���
�X	��
�I� ��
�I�
�X	����
���+�F/�����+�F/��+�<��


��	%+� 

���
:��
��;��%	&���%	&��	?
�
:���%	&�
���� 
 

�����	����<��<�#�!���&
�/ ���������������
��	

����<��

 
 
 
 
 
 

 

������ ���
��
�
���
�	
�X	����L� �+�F/��+������J����<� ����������	��
�&	 '�����&J+�	�;J?�

<�#	*�
�	� molecular species specific marker 2 %	&� ��� RELP marker ��� DNA barcode 

(Cytb ��� 16S  rRNA) ����KL�����J��!#�����%#J����	����*�
	&	�������<��
�X	������
�I	�	?
���
�#��

:&J��/������*��+L�����	 ������&�%�
:�
�

 3.3 ���������������
�����������	;*�Z���%��& '�����&J+�	�;���<�#�������
��	

���
�|<���� 4 %	&� ����%����'�#�������J�	*�
��������!�%	&�<�������	��
���� " <�#�!����� '����
�I�

�+������:���� ����K����
��+	���+	���� 4 %	&� J+	��!��-���� ���� 3 %	&� ����!��F��$Z�	����� 2 %	&� 


��
��	�;<���%�
��
���+�
�&L�������<�������/$�������*���J 
��
�������������|+� (habitat) ����������

%	&�
�X	
��
���#���*�	?�-?�  <���%��������
��!�%	&�J�

���+	�� �����<�#
:��� 2 %	&�
���	+;	 ��� ���*� �������� J�����������%	&�����
��&
�/���#��

�*�	?������������|+�������#�� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



5. >/����� 

 

 1. '����
�I��������+����������
�J�� 3 �������� J+���+�J+	��!��-���� J+���+���	�� ���

J+���+��!��F��$Z�	� =�������->�;����*�J��:���<�#J*�	�	�	?
�J�������
�I��+������J+���+���	��

J*�	�	 195 �+� :���� ����
������<�#�����-J*��	�����+�F/����	�� (�����)<�#
�X	

 

 4 ��!�� ��� ���*� 

 

#

����+�F/����	���������
� 4 ��!����
:��	���
�|<�� ��� ���*� ��

�� ��
���� ��������� :���� �	���J*��	�%	&� <��:�������+�F/����������
���
�����-J*��	���

�
��+;� 4 %	&����J���+	<�#�����%+�
J	 ���J*�
�X	�#���%#�+�F/�������� 1 �+�F/� =��:��������
�

����-J*��	������������<�#J�� ��������� (polygonal pattern) �	������	;*������
�&	 ����������

	����������� ��� ����&
�/�#�		������#�� =��J���+��������
������<�#������#
�I	��� -?���#J�

#�+�F/���
<���%�=�����#����I� (hard anatomy) 
%�	��/������������� ��������&
�/�#�		�����

�� �I�����-J*��	���!����<�#��������	�*� 
	�
��J��<��:�����+�F/�
����	�;
���
�	�������-&
	��|+� 

��+�F/��+������	�;:�<�#J����J���!��������
������<�# 

3. '�����&
�����$���������������+�F/� morphometric �#������&
�����$ CVA ��� 

ahalanobis’ Distance ������#
�I	��� ����
��	���
�|<������
�X	 4 ��!�� ��� ��!�����*� ��!������� 

�!����
���� �����!�������� '���� CVA ������#
�I	����+�F/� morphometric �����-���������
�X	

�!����
�������!�������
�� �������+����J������!����
	 " �����%+�
J	  �	�/���
 Mahalanobis’ 

istance ������#
�I	���������������+�F/� morphometric ����	��!����
�
*����������������

�������!�������%+�
J	 J��'���
<�#J���&
�����$�+������	�;������#
�I	������������!����
���������-��J+�

#���-�	�
�X	%	&� (species)  

4. ���*� ����� ��
���� �����������
������J��������� 3 J+���+�J*�	�	 74 �+� ������#� 10 �+� -��

*�����+� total DNA 
:�
��%#�*���+����
:&
���&��/��
�I	
�=����|+��&Z� PCR (polymerase chain reaction) 

��
:&
���&��/��	 Cytb �	<�=���	
������
�I	
�=���%#<:�
���$ SS1 ��� SS11 <�#%&;	��
�I	
��	��

����/ 1,700 	&����=�<��$ �*���+����#� ���
:&
���&��/��
�I	
�=���%#<:�
���$ SS1 ��� SS10 <�#%&;	


�I	
��	�������/ 4,000 	&����=�<��$ �����+�����*���#��&�!�Z&���#� PCR product -�����<�

&
�����$�*��+�	&����=�<��$��
��&F+���#��&��� 
��
��*��	��*���	����#� :������	 Cytb ���	�� 1,135 	&

����� ������ �����
����  =�����*�
�X	����
�����-:�<�#J���!������
�I��+������ �����<�#���
�X	����
��%!�

%!��	�!������������|+� =��
�:��J+���+���	��  ����������-:�<�#J���!������
%�	
�����+	 ���J�:�

���J�������J+	��!��-���� ����!��F��$Z�	� ���	�	J+���+���	��J�:�	#�� �����������-:�<�#J��

2 �����
�I��+��������� J+	��!��-���� �����	�� ���<��:��	J+���+��!��F��$Z�	� ������J�:�<�#����	

J+���+�J+	��!��-���� ���	J+���+���	��J�:�<�#���
%�	
�����+������ �*���+���
����	+;	�����-:�<�

J�������
�I��+������
���� ��� J+���+���	�� 
�X	����
�������
�!��	���������
��+;� 4 ��!�� 

2. '�J�����
�����
�

�

�

�

�

�%

�#

=�

M

�

�

D

��

��

	

�

�

��

�



����=�<��$ �#�����*��+�	&����=�<��$������* � ��������� ������#�>?
��%#
�X	 outgroup -��

	*����%#�&
�����$ nucleotide divergence ��� phylogenetic relationship >?
�'��+;�������		�;��	�+	����+	

�� ���*� 

+�<�#:+\	�


���
����

�; 

, 1949) 

� ����� ��
���

� ����� ��
���� ��������� ���������

�X	%	&� ���� reproductively isolated species 

���
:&
���&��/��	 16S rRNA <�#J������*� PCR =����|+�<:�
���$ SS19 ��� SS20 '������

���<�# PCR product �	�������/ 1,700 	&����=�<��$
%�	
�����+	 �����+�J��	+;	<�#�*�
	&	���


%�	
�����+���/���	 Cytb '���������<�#%&;	��	 16S rRNA  ������*� ����� ��
���� ������ ��� ������#�      

���	�� 1,446 	&����=�<��$ ����#�����*��+�	&����=�<��$�����	 16S rRNA <�#�!/��:�
*�������
���<�#    

���
��
�<��&
�����$ nucleotide divergence ��� phylogenetic relationship =���%#���#�
�X	 outgroup 


%�	
�����+	 �����#'���	�+	
%�	
�����+���/���	 Cytb �������� ���*� ����� ��
���� ������������J���

�����
�X	%	&� �+;��#���� Cytb ��� 16S rRNA �����-	*����%#
�X	 DNA barcode 
�X	�������  

5. ���:+\	� species-specific markers 
:�
����J*��	�%	&�����
� =�������&J

���
�%#�	���J*��	�%	&�����
��	�#����&�+�&��� =��	*�
�� PCR product   ���%&;	 Cytb <��+�

�#��
�	<>�$�+�J*�
:�� RsaI  '�����������%	&�����"��
���
������=�
��!�
�X	%&;	��
�I	
��+�	�; ��� ���*� 

�� %&;	��
�I	
��	�� 0.95, 0.53 ��� 0.29 kb  ��
���� �� %&;	��
�I	
��	�� 0.98 ��� 0.60 kb  ������ �� %&;	   

��
�I	
��	�� 1.80 kb ��� ����� ��� %&;	��
�I	
��	��  0.80, 0.58, 0.39 ��� 0.30 kb 

6. ���
����%�
��&���|����$�������
�  �#��
��!'�����"��
�&J��/$<�#��#� '�#�&J+�������
����%�
�

�&���|����$�������
�=���?����  Estampador (1949a) ��������+���!���� Keenan et al.(1998)  �+�	

���          1.���*�   Scylla serrata (Forskal, 1775) 

  2.�����  Scylla  paramamosain (Estampador

  3.��
����  Scylla oceanica (Estampdor, 1949 ) 

  4.������ ���� �����=���   Scylla tranquebarica (Fabricius, 1798) 

7. �	�=	#����	*�'�����&J+�<��%#���=�%	$������+
���	  '�����&J+�	�;��J	*�<�����!��$�%# ���

'�&������
:�
����
:��
��;�� ���
:��
��;����	&
� ������J+������+:��������
� <�#��&����<�#��#�����

���
�I	 
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�&��?;	�����������*�
	&	��� =�������
�I	��
	���	�J��������J�<�#������&J+�
:&
�
�&�
:�
�

�%#���=�%	 	���J+������+:��������
� �+����<�	�; 

1. �#�
�	��	��*���+����J*��	�%	&�����
�J��'�����&J+�	�;<�#J�����|?�F�����
��	��

��L�(�	������ 200 ��+�) �+�	+;	���J�	*�<��%#J*��	����	��
�I���J���KL��<�# >?
��+�F/����	��

������	��
�I���J�������<�J���+�F/�������	����L��I<�# >?
��/�	�;�+�<����#����
�� 

2.  ���:+\	� species-specific markers  �+�<�������/$���	+� 
:����+�
�X	 RFLP markers  >?
�

�#���%# 2 �+;	��	 ���J�:+\	���#
����
:����+;	��	
���� ��� polymerase chain reaction (PC

	&�<�#�+	�� 
��
�����'� PCR product  >?
� +\	�������<�#J���#�����	���	�����	 Cytb ���� 

16S rRNA 

3. �	���J+������+:��������
��	�	��� J��#����������#
��
��:+	Z!|����$���%��������

��
� '�J������&J+�	�;�����-	*�<�|?�F�:+	Z!|����$���%����������
�<�#
�X	������� J?�������


�	��	��+� ���. ��������#����	+��	!	����&J+�:+	Z!|����$���%����������
�

����
�|<�� �+;�	�;
:���J���#������
<�#�/�	�;�������������
���
�	�#������
�
:�
����


:��
��;���������#������ ���'���#
�&�����	
����	���:+	Z!�����������
�J�������:+	Z!������
	 �+	

��J���'�����������:+	Z!�����	�	���<�#  
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TTTGAAA
TTTAGCA
TTTATCTGTCTCTATATCCATATCGGTCGGGGCATTTATTACGGCTCTTATATAACCTTCCATGCCTGAATAGTTGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTACGTTCTCCCGTGAGGACAAATATCATTCTGGGGTGCTACCGTTATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGTACAGACCTCGTCCAATGAATTTGAGGTGGATTTTCAGTTGATAACGCCACATTAACTCGATTTTTCACTTTC

ATCCCTTCTTAACCCCTATCTCTTAGGAGACCCCGATAATTTTATTAGAGCTAATCCTTTAGTAACTCCTGCTCATATTCAGCCCGAATGA
TACTTCTTATTTGCTTACGCAATTCTTCGGTCAATTCCTAATAAACTTGGGGGGGTAATTGCCTTGGTCGCATCAGTAGCAATTATTATAA

>BB02-C
ATGACAA
TTTGAAACTTTGGATCTCTGCTAGGGTTATGTTTAGTTATTCAAATCGCCACAGGACTATTTCTAGCTATGCACTACACTGCTCATATTGA
TTTAGCATTTTCTAGAGTAGCTCATATTTGCCGAGATGTAAATTACGGCTGACTTCTTCGGACTATGCATGCCAATGGGGCATCATTTTTC
TTTATCTGTCTCTATATCCATATCGGTCGGGGCATTTATTACGGCTCTTATATAACCTTCCATGCCTGAATAGTTGGAGTAGTAATCTTAT

CATTTTGTTCTCCCCTTTATTATTGCCGCAATAACTATTATTCATATCTTTTTCCTTCATCAGTCGGGTGCTAACAACCCCCTGGGCGTTT
CAAGCCAACTTGACAAAGTCCCCTTTCATCCTTACTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACTATCTTATTGATCTT

TCTTCTC
ATCAATC
>BB03-C
ATGACAACACCCATACGAAAACTTCACCCTTTATTCAAAATTGTTAACAACTCTTTAATTGATATACCTCTTCCCTCGAACATTTCTACTT
TTTGAAACTTTGGATCTCTGCTAGGGTTATGTTTAGTTATTCAAATCGCCACAGGACTATTTCTAGCTATGCACTACACTGCTCATATTGA

AGCTATCCCATATATTGGTACAGACCTCGTCCAATGAATTTGAGGTGGATTTTCAGTTGATAACGCCACATTAACTCGATTTTTCACTTTC

TACTTCT
TTTTACC
TCTTCTC
ATCAATC
>BB05-C

TTTATCTGTCTCTATATCCATATCGGTCGGGGCATTTATTACGGCTCTTATATAACCTTCCATGCCTGAATAGTTGGAGTAGTAATCTTAT

CATTAACTCGATTTTTCACTTTC
TGCTAACAACCCCCTGGGCGTTT

TTTTACC
TCTTCTC
ATCAATC
>BB14-C

TTTATCT
TTATAGT
AGCTATCCCGTATATTGGTACAGACCTCGTCCAATGAATTTGAGGTGGATTTTCAGTTGATAACGCCACATTAACTCGATTTTTCACTTTC
CATTTTGTTCTCCCCTTTATTATTGCCGCAATAACTATTATTCATATCTTTTTCCTTCATCAGTCGGGTGCTAACAACCCCCTGGGCGTTT

TTTTACCTTTCACCCACGCTTCAAATTTTCGAAGTCTTACATTCTACCCTCTAAATCAAATTATATTTTGAGTTCTAGTCTCAGTCTTAGT
TCTTCTCACTTGAATTGGTGCCCGACCTGTCGAAGAACCTTATGTTCTTACAGGACAGGTCTTAACTGTCACCTATTTCTCCCTCTTTATT
ATCAATCCGCTCCTACTCATAAGATGAGATAAAATACTAAAAT

>BB01-Cytb
ATGACAACACCCATACGAAAACTTCACCCCTTATTCAAAATTGTTAACAACTCTTTAATTGATATACCTCTTCCCTCAAACATTTCTACTT

CTTTGGATCTCTGCTAGGGTTATGTTTAGTTATTCAAATCGCCACAGGACTATTTCTAGCTATACACTACACTGCTCATATTGA
TTCTCTAGAGTAGCTCATATTTGCCGAGATGTAAATTACGGCTGACTTCTTCGGACTATGCATGCCAATGGAGCATCATTTTTC

CATTTTGTTCTCCCCTTTATTATTGCCGCAATAACTATTATTCATATCTTTTTCCTCCATCAGTCGGGTGCTAACAACCCCCTGGGCGTTT
CAAGCCAACTTGACAAAGTCCCCTTTCATCCTTACTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACTATCTTATTGATCTT

TTTTACCTTTCACCCACGCTTCAAATTTTCGAAGTCTTACATTCTACCCTCTAAATCAAATTATATTTTGAGTTCTAGTCTCAGTCTTAGT
TCTTCTCACTTGAATTGGTGCCCGACCTGTCGAAGAACCTTATGTTCTTACAGGACAGGTCTTAACTGTCACCTATTTCTCCCTCTTTATT
ATCAATCCGCTCCTACTCATAAGATGAGATAAAATACTAAAAT

ytb
CACCCATACGAAAACTTCACCCTTTATTCAAAATTGTTAACAACTCTTTAATTGATATACCTCTCCCCTCGAACATTTCTACTT

TTATAGTTATAGCAACAGCTTTTTTAGGTTACGTTCTCCCGTGAGGACAAATATCATTCTGAGGTGCTACCGTTATTACTAACCTCTTTTC
AGCTATCCCATATATTGGTACAGACCTCGTCCAATGAATTTGAGGTGGATTTTCAGTTGATAACGCCACATTAACTCGATTTTTCACTTTC

ATCCCTTCTTAACCCCTATCTCTTAGGGGACCCCGATAATTTTATTAGAGCTAATCCTTTAGTAACTCCTGCTCATATTCAGCCCGAATGA
TACTTCTTATTTGCTTACGCAATTCTTCGGTCAATTCCTAACAAACTTGGAGGGGTAATTGCCTTGGTTGCATCAGTAGCAATTATTATAA
TTTTACCTTTCACCCACGCTTCAAATTTTCGAAGTCTTACATTCTACCCTCTAAATCAAATTATATTTTGAGTTCTAGTCTCAGTCTTAGT

ACTTGAATTGGTGCCCGACCTGTCGAAGAACCTTATGTTCTTACAGGACAGGTCTTAACTGTTACCTATTTCTCCCTCTTTATT
CGCTCCTACTCATAAGATGAGATAAAATACTAAAAT
ytb

TTTAGCATTTTCTAGAGTAGCTCATATTTGCCGAGATGTAAATTACGGCTGACTTCTTCGGACTATGCATGCCAATGGGGCATCATTTTTC
TTTATCTGTCTCTATATCCATATCGGTCGGGGCATTTATTACGGCTCTTATATAACCTTCCATGCCTGAATAGTTGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTACGTTCTCCCGTGAGGACAAATATCATTCTGAGGTGCTACCGTTATTACTAACCTCTTTTC

CATTTTGTCCTCCCCTTTATTATTGCCGCAATAACTATTATTCATATCTTTTTCCTTCATCAGTCCGGTGCTAACAACCCCCTGGGCGTTT
CAAGCCAACTTGACAAAGTCCCCTTTCATCCTTACTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACTATCTTATTGATCTT
ATCCCTTCTTAACCCCTATCTCTTAGGGGACCCCGATAATTTTATTAGAGCTAATCCTTTAGTAACTCCTGCTCATATTCAGCCCGAATGA

TATTTGCTTACGCAATTCTTCGGTCAATTCCTAACAAACTTGGAGGGGTAATTGCCTTGGTTGCATCAGTAGCAATTATTATAA
TTTCACCCACGCTTCAAATTTTCGAAGTCTTACATTCTACCCTCTAAATCAAATTATATTTTGAGTTCTAGTCTCAGTCTTAGT
ACTTGAATTGGTGCCCGACCTGTCGAAGAACCTTATGTTCTTACAGGACAGATCTTAACTGTTACCTATTTCTCCCTCTTTATT
CGCTCCTACTCATAAGATGAGATAAAATACTAAAAT
ytb

ATGACAACACCCATACGAAAACTTCACCCCTTATTCAAAATTGTTAACAACTCTTTAATTGATATACCTCTTCCCTCAAACATTTCTACTT
TTTGAAACTTTGGATCTCTGCTAGGGTTATGTTTAGTTATTCAAATCGCCACAGGACTATTTCTAGCTATACACTACACTGCTCATATTGA
TTTAGCATTCTCTAGAGTAGCTCATATTTGCCGAGATGTAAATTACGGCTGACTTCTTCGGACTATGCATGCCAATGGAGCATCATTTTTC

TTATAGTTATAGCAACAGCTTTTTTAGGTTACGTTCTCCCGTGAGGACAAATATCATTCTGGGGTGCTACCGTTATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGTACAGACCTAGTCCAATGAATTTGAGGTGGATTTTCAGTTGATAACGCCA
CATTTTGTTCTCCCCTTTATTATTGCCGCAATAACTATTATTCATATCTTTTTCCTCCATCAGTCGGG
CAAGCCAACTTGACAAAGTCCCCTTTCATCCTTACTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACTATCTTATTGATCTT
ATCCCTTCTTAACCCCTATCTCTTAGGAGACCCCGATAATTTTATTAGAGCTAATCCTTTAGTAACTCCTGCTCATATTCAGCCCGAATGA
TACTTCTTATTTGCTTACGCAATTCTTCGGTCAATTCCTAATAAACTTGGGGGGGTAATTGCCTTGGTCGCATCAGTAGCAATTATTATAA

TTTCACCCACGCTTCAAATTTTCGAAGTCTTACATTCTACCCTCTAAATCAAATTATATTTTGAGTTCTAGTCTCAGTCTTAGT
ACTTGAATTGGTGCCCGACCTGTCGAAGAACCTTATGTTCTTACAGGGCAGGTCTTAACTGTCACCTATTTCTCCCTCTTTATT
CGCTCCTACTCATAAGATGAGATAAAATACTAAAAT
ytb

ATGACAACACCCATACGAAAACTTCACCCCTTATTCAAAATTGTTAACAACTCTTTAATTGATATACCTCTTCCCTCAAACATTTCTACTT
TTTGAAACTTTGGATCTCTGCTAGGGTTATGTTTAGTTATTCAAATCGCCACAGGACTATTTCTAGCTATACACTACACTGCTCATATTGA
TTTAGCATTCTCTAGAGTAGCTCATATTTGCCGAGATGTAAATTACGGCTGACTTCTTCGGACTATGCATGCCAATGGGGCATCATTTTTC

GTCTCTATATCCATATCGGTCGGGGCATTTATTACGGCTCTTATATAACCTTCCATGCCTGAATAGTTGGAGTAGTAATCTTAT
TATAGCAACAGCTTTTTTAGGTTACGTTCTCCCGTGAGGACAAATATCATTCTGGGGTGCTACCGTTATTACTAACCTCTTTTC

CAAGCCAACTTGACAAAGTCCCCTTTCATCCTTACTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACTATCTTATTGATCTT
ATCCCTTCTTAACCCCTATCTCTTAGGGGACCCCGATAATTTTATTAGAGCTAATCCTTTAGTAACTCCTGCTCATATTCAGCCCGAATGA
TACTTCTTATTTGCTTACGCAATTCTTCGGTCAATTCCTAATAAACTTGGGGGGGTAATTGCCTTGGTCGCATCAGTAGCAATTATTATAA



>BB20-Cytb
ATGACAACACCCATACGAAAACTTCACCCTTTATTCAAAATTGTTAACAACTCTTTAATTGATATACCTCTTCCCTCGAACATTTCTACTT
TTTGAAACTTTGGATCTCTGCTAGGGTTATGTTTAGTTATTCAAATCGCCACAGGACTATTTCTAGCTATGCACTACACTGCTCATATTGA

TAGAGTAGCTCATATTTGCCGAG TAAATTACGGCTGACTTCTTCGGACTATGCATGCCAATGGGGCATCATTTTTC

ACGGCTGACTTCTTCGGACTATGCATGCCAATGGGGCATCATTTTTC

ACGGCTGACTTCTTCGGACTATGCATGCCAATGGAGCATCATTTTTC

ACGGCTGACTTCTTCGGACTATGCATGCCAATGGAGCATCATTTTTC

ACGGCTGACTTCTTCGGACTATGCATGCCAATGGGGCATCATTTTTC

ACGGCTGACTTCTTCGGACTATGCATGCCAATGGGGCATCATTTTTC

TTTAGCATTTTC ATG
TTTATCTGTCTCTATATCCATATCGGTCGGGGCATTTATTACGGCTCTTATATAACCTTCCATGCCTGAATAGTTGGAGTAATAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTACGTTCTCCCGTGAGGACAAATATCATTCTGAGGTGCTACCGTTATTACTAACCTCTTTTC
AGCTATCCCATATATTGGTACAGACCTCGTCCAATGAATTTGAGGTGGATTTTCAGTTGATAACGCCACATTAACTCGATTTTTCACTTTC
CATTTTGTTCTCCCCTTTATTATTGCCGCAATAACTATTATTCATATCTTTTTCCTTCATCAGTCGGGTGCTAACAACCCCCTGGGCGTTT
CAAGCCAACTTGACAAAGTCCCCTTTCATCCTTACTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACTATCTTATTGATCTT
ATCCCTTCTTAACCCCTATCTCTTAGGGGACCCCGATAATTTTATTAGAGCTAATCCTTTAGTAACTCCTGCTCATATTCAGCCCGAATGA
TACTTCTTATTTGCTTATGCAATTCTTCGGTCAATTCCTAACAAACTTGGAGGGGTAATTGCCTTGGTTGCATCAGTAGCAATTATTATAA
TTTTACCTTTTACCCACGCTTCAAATTTTCGAAGTCTTACATTCTACCCTCTAAATCAAATTATATTTTGAGTTCTAGTCTCAGTCTTAGT
TCTTCTCACTTGAATTGGTGCCCGACCTGTCGAAGAACCTTATGTTCTTACAGGACAGGTCTTAACTGTTACCTATTTCTCCCTCTTTATT
ATCAATCCGCTCCTACTCATAAGATGAGATAAAATACTAAAAT
>RB65-Cytb
ATGACAACACCCATACGAAAACTTCACCCTTTATTCAAAATTGTTAACAACTCTTTAATTGATATACCTCTTCCCTCGAACATTTCTACTT
TTTGAAACTTTGGATCTCTACTAGGGTTATGTTTAGTTATTCAAATCGCCACAGGACTATTTCTAGCTATACACTACACTGCTCATATTGA

TAGAGTAGCTCATATTTGCCGAGATGTAAATTTTTAGCATTTTC
TTTATCTGTCTCTATATCCATATCGGTCGGGGCATTTATTACGGCTCTTATATAACCTTCCATGCCTGAATAGTTGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTACGTTCTCCCATGAGGACAAATATCATTCTGAGGTGCTACCGTTATTACTAACCTCTTTTC
AGCTATCCCATATATTGGTACAGACCTCGTCCAATGAATTTGAGGTGGATTTTCAGTTGATAACGCCACATTAACTCGATTTTTCACTTTC
CATTTTGTCCTCCCCTTTATTATTGCCGCAATAACTATTATTCATATCTTTTTCCTTCATCAGTCCGGTGCTAACAACCCCCTGGGCGTTT
CAAGCCAACTTGACAAAGTCCCCTTTCATCCTTACTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACTATCTTATTGATCTT
ATCCCTTCTTAACCCCTATCTCTTAGGGGACCCCGATAATTTTATTAGAGCTAATCCTTTAGTAACTCCTGCTCATATTCAGCCCGAATGA
TACTTCTTATTTGCTTACGCAATTCTTCGGTCAATTCCTAACAAACTTGGAGGGGTAATTGCCTTGGTTGCATCAGTAGCAATTATTATAA
TTTTACCTTTCACCCACGCTTCAAATTTTCGAAGTCTTACATTCTACCCTCTAAATCAAATTATATTCTGAGTTCTAGTCTCAGTCTTAGT
TCTTCTCACTTGAATTGGTGCCCGACCTGTCGAAGAACCTTATGTTCTTACAGGACAGATCTTAACTGTTACCTATTTCTCCCTCTTTATT
ATCAATCCGCTCCTACTCATAAGATGAGATAAAATACTAAAAT
>RB68-Cytb
ATGACAACACCCATACGAAAACTTCACCCCTTATTCAAAATTGTTAACAACTCTTTAATTGATATACCTCTTCCCTCAAACATTTCTACTT
TTTGAAACTTTGGATCTCTGCTAGGGTTATGTTTAGTTATTCAAATCGCCACAGGACTATTTCTAGCTATACACTACACTGCTCATATTGA

TAGAGTAGCTCATATTTGCCGAGATGTAAATTTTTAGCATTCTC
TTTATCTGTCTCTATATCCATATCGGTCGGGGCATTTATTACGGCTCTTATATAACCTTCCATGCCTGAATAGTTGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTACGTTCTCCCGTGAGGACAAATATCATTCTGGGGTGCTACCGTTATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGTACAGACCTCGTCCAATGAATTTGAGGTGGATTTTCAGTTGATAACGCCACATTAACTCGATTTTTCACTTTC
CATTTTGTTCTCCCCTTTATTATTGCCGCAATAACTATTATTCATATCTTTTTCCTCCATCAGTCGGGTGCTAACAACCCCCTGGGCGTTT
CAAGCCAACTTGACAAAGTCCCCTTTCATCCTTACTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACTATCTTATTGATCTT
ATCCCTTCTTAACCCCTATCTCTTAGGAGACCCCGATAATTTTATTAGAGCTAATCCTTTAGTAACTCCTGCTCATATTCAGCCCGAATGA
TACTTCTTATTTGCTTACGCAATTCTTCGGTCAATTCCTAATAAACTTGGGGGGGTAATTGCCTTGGTCGCATCAGTAGCAATTATTATAA
TTTTACCTTTCACCCACGCTTCAAATTTTCGAAGTCTTACATTCTACCCTCTAAATCAAATTATATTTTGAGTTCTAGTCTCAGTCTTAGT
TCTTCTCACTTGAATTGGTGCCCGACCTGTCGAAGAACCTTATGTTCTTACAGGACAGGTCTTAACTGTCACCTATTTCTCCCTCTTTATT
ATCAATCCGCTCCTACTCATAAGATGAGATAAAATACTAAAAT
>RB69-Cytb
ATGACAACACCCATACGAAAACTTCACCCCTTATTCAAAATTGTTAACAACTCTTTAATTGATATACCTCTTCCCTCAAACATTTCTACTT
TTTGAAACTTTGGATCTCTGCTAGGGTTATGTTTAGTTATTCAAATCGCCACAGGACTATTTCTAGCTATACACTACACTGCTCATATTGA

TAGAGTAGCTCATATTTGCCGAGATGTAAATTTTTAGCATTCTC
TTTATCTGTCTCTATATCCATATCGGTCGGGGCATTTATTACGGCTCTTATATAACCTTCCATGCCTGAATAGTTGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTACGTTCTCCCGTGAGGACAAATATCATTCTGGGGTGCTACCGTTATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGTACAGACCTCGTCCAATGAATTTGAGGTGGATTTTCAGTTGATAACGCCACATTAACTCGATTTTTCACTTTC
CATTTTGTTCTCCCCTTTATTATTGCCGCAATAACTATTATTCATATCTTTTTCCTCCATCAGTCGGGTGCTAACAACCCCCTGGGCGTTT
CAAGCCAACTTGACAAAGTCCCCTTTCATCCTTACTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACTATCTTATTGATCTT
ATCCCTTCTTAACCCCTATCTCTTAGGAGACCCCGATAATTTTATTAGAGCTAATCCTTTAGTAACTCCTGCTCATATTCAGCCCGAATGA
TACTTCTTATTTGCTTACGCAATTCTTCGGTCAATTCCTAATAAACTTGGGGGGGTAATTGCCTTGGTCGCATCAGTAGCAATTATTATAA
TTTTACCTTTCACCCACGCTTCAAATTTTCGAAGTCTTACATTCTACCCTCTAAATCAAATTATATTTTGAGTTCTAGTCTCAGTCTTAGT
TCTTCTCACTTGAATTGGTGCCCGACCTGTCGAAGAACCTTATGTTCTTACAGGACAGGTCTTAACTGTCACCTATTTCTCCCTCTTTATT
ATCAATCCGCTCCTACTCATAAGATGAGATAAAATACTAAAAT
>RB71-Cytb
ATGACAACACCCATACGAAAACTTCACCCTTTATTCAAAATTGTTAACAACTCTTTAATTGATATACCTCTTCCCTCGAACATTTCTACTT
TTTGAAACTTTGGATCTCTGCTAGGGTTATGTTTAGTTATTCAAATCGCCACAGGACTATTTCTAGCTATGCACTACACTGCTCATATTGA

TAGAGTAGCTCATATTTGCCGAGATGTAAATTTTTAGCATTTTC
TTTATCTGTCTCTATATCCATATCGGTCGGGGCATTTATTACGGCTCTTATATAACCTTCCATGCCTGAATAGTTGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTACGTTCTCCCGTGAGGACAAATATCATTCTGAGGTGCTACCGTTATTACTAACCTCTTTTC
AGCTATCCCATATATTGGTACAGACCTCGTCCAATGAATTTGAGGTGGATTTTCAGTTGATAACGCCACATTAACTCGATTTTTCACTTTC
CATTTTGTTCTCCCCTTTATTATTGCCGCAATAACTATTATTCATATCTTTTTCCTTCATCAGTCGGGTGCTAACAACCCCCTGGGCGTTT
CAAGCCAACTTGACAAAGTCCCCTTTCATCCTTACTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACTATCTTATTGATCTT
ATCCCTTCTTAACCCCTATCTCTTAGGGGACCCCGATAATTTTATTAGAGCTAATCCTTTAGTAACTCCTGCTCATATTCAGCCCGAATGA
TACTTCTTATTTGCTTACGCAATTCTTCGGTCAATTCCTAACAAACTTGGAGGGGTAATTGCCTTGGTTGCATCAGTAGCAATTATTATAA
TTTTACCTTTCACCCACGCTTCAAATTTTCGAAGTCTTACATTCTACCCTCTAAATCAAATTATATTTTGAGTTCTAGTCTCAGTCTTAGT
TCTTCTCACTTGAATTGGTGCCCGACCTGTCGAAGAACCTTATGTTCTTACAGGACAGGTCTTAACTATTACCTATTTCTCCCTCTTTATT
ATCAATCCGCTCCTACTCATAAGATGAGATAAAATACTAAAAT
>RB80-Cytb
ATGACAACACCCATACGAAAACTTCACCCCTTATTCAAAATTGTTAACAACTCTTTAATTGATATACCTCTTCCCTCAAACATTTCTACTT
TTTGAAACTTTGGATCTCTGCTAGGGTTATGTTTAGTTATTCAAATCGCCACAGGACTATTTCTAGCTATGCACTACACTGCTCATATTGA

TAGCATTCTCTAGAGTAGCTCATATTTGCCGAGATGTAAATTTT
TTTATCTGTCTCTATATCCATATCGGTCGGGGCATTTATTACGGCTCTTATATAACCTTCCATGCCTGAATAGTTGGAGTAGTAATCTTAT



TTATAGTTATAGCAACAGCTTTTTTAGGTTACGTTCTCCCGTGAGGACAAATATCATTCTGGGGTGCTACCGTTATTACTAACCTCTTTTC
ATATTGGTACAGACCTCGTCCAATGAATTTGAGGTGGATTTTCAGTTGATAACGCCACATTAACTCGATTTTTCACTTTC

TGGATTTTCAGTTGATAACGCCACATTAACTCGATTTTTCACTTTC

TGGATTTTCAGTTGATAACGCCACATTAACTCGATTTTTCACTTTC

AGCTATCCCGT
CATTTTGTTCTCCCCTTTATTATTGCCGCAATAACTATTATTCATATCTTTTTCCTTCATCAGTCGGGTGCTAACAACCCCCTGGGCGTTT
CAAGCCAACTTGACAAAGTCCCCTTTCATCCTTACTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACTATCTTATTGATCTT
ATCCCTTCTTAACCCCTATCTCTTAGGGGACCCCGATAATTTTATTAGAGCTAATCCTTTAGTAACTCCTGCTCATATTCAGCCCGAATGA
TACTTCTTATTTGCTTACGCAATTCTTCGGTCAATTCCTAATAAACTTGGGGGGGTAATTGCCTTGGTCGCATCAGTAGCAATTATTATAA
TTTTACCTTTCACCCACGCTTCAAATTTTCGAAGTCTTACATTCTACCCTCTAAATCAAATTATATTTTGAGTTCTAGTCTCAGTCTTAGT
TCTTCTCACTTGAATTGGTGCCCGACCTGTCGAAGAACCTTATGTTCTTACAGGACAGGTCTTAACTGTCACCTATTTCTCCCTCTTTATT
ATCAATCCGCTCCTACTCATAAGATGAGATAAAATACTAAAAT
>RB83-Cytb
ATGACAACACCCATACGAAAACTTCACCCTTTATTCAAAATTGTTAACAACTCTTTAATTGATATACCTCTTCCCTCGAACATTTCTACTT
TTTGAAACTTTGGATCTCTGCTAGGGTTATGTTTAGTTATTCAAATCGCCACAGGACTATTTCTAGCTATGCACTACACTGCTCATATTGA
TTTAGCATTTTCTAGAGTAGCTCATATTTGCCGAGATGTAAATTACGGCTGACTTCTTCGGACTATGCATGCCAATGGGGCATCATTTTTC
TTTATCTGTCTCTATATCCATATCGGTCGGGGCATTTATTACGGCTCTTATATAACCTTCCATGCCTGAATAGTTGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTACGTTCTCCCGTGAGGACAAATATCATTCTGAGGTGCTACCGTTATTACTAACCTCTTTTC
AGCTATCCCATATATTGGTACAGACCTCGTCCAATGAATTTGAGGTGGATTTTCAGTTGATAACGCCACATTAACTCGATTTTTCACTTTC
CATTTTGTTCTCCCCTTTATTATTGCCGCAATAACTATTATTCATATCTTTTTCCTTCATCAGTCGGGTGCTAACAACCCCCTGGGCGTTT
CAAGCCAACTTGACAAAGTCCCCTTTCATCCTTACTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACTATCTTATTGATCTT
ATCCCTTCTTAACCCCTATCTCTTAGGGGACCCCGATAATTTTATTAGAGCTAATCCTTTAGTAACTCCTGCTCATATTCAGCCCGAATGA
TACTTCTTATTTGCTTACGCAATTCTTCGGTCAATTCCTAACAAACTTGGAGGGGTAATTGCCTTGGTTGCATCAGTAGCAATTATTATAA
TTTTACCTTTCACCCACGCTTCAAATTTTCGAAGTCTTACATTCTACCCTCTAAATCAAATTATATTTTGAGTTCTAGTCTCAGTCTTAGT
TCTTCTCACTTGAATTGGTGCCCGACCTGTCGAAGAACCTTATGTTCTTACAGGACAGGTCTTAACTGTTACCTATTTCTCCCTCTTTATT
ATTAATCCGCTCCTACTCATAAGATGAGATAAAATACTAAAAT
>SB05-Cytb
ATGACAACACCCATACGAAAACTTCACCCCTTATTCAAAATTGTTAACAACTCTTTAATTGATATACCTCTTCCCTCAAACATTTCTACTT
TTTGAAACTTTGGATCTCTGCTAGGGTTATGTTTAGTTATTCAAATCGCCACAGGACTATTTCTAGCTATACACTACACTGCTCATATTGA
TTTAGCATTCTCTAGAGTAGCTCATATTTGCCGAGATGTAAATTACGGCTGACTTCTTCGGACTATGCATGCCAATGGAGCATCATTTTTC
TTTATCTGTCTCTATATCCATATCGGTCGGGGCATTTATTACGGCTCTTATATAACCTTCCATGCCTGAATAGTTGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTACGTTCTCCCGTGAGGACAAATATCATTCTGGGGTGCTACCGTTATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGTACAGACCTCGTCCAATGAATTTGAGGTGGATTTTCAGTTGATAACGCCACATTAACTCGATTTTTCACTTTC
CATTTTGTTCTCCCCTTTATTATTGCCGCAATAACTATTATTCATATCTTTTTCCTCCATCAGTCGGGTGCTAACAACCCCCTGGGCGTTT
CAAGCCAACTTGACAAAGTCCCCTTTCATCCTTACTTTACATTTAAAGATATCGTAGGGTTTATTGTTATATTTACTATCTTATTGATCTT
ATCCCTTCTTAACCCCTATCTCTTAGGAGACCCCGATAATTTTATTAGAGCTAATCCTTTAGTAACTCCTGCTCATATTCAGCCCGAATGA
TACTTCTTATTTGCTTACGCAATTCTTCGATCAATTCCTAATAAACTTGGGGGGGTAATTGCCTTGGTCGCATCAGTAGCAATTATTATAA
TTTTACCTTTCACCCACGCTTCAAATTTTCGAAGTCTTACATTCTACCCTCTAAATCAAATTATATTTTGAGTTCTAGTCTCAGTCTTAGT
TCTTCTCACTTGAATTGGTGCCCGACCTGTCGAAGAACCTTATGTTCTTACAGGACAGGTCTTAACTGTCACCTATTTCTCCCTCTTTATT
ATCAATCCGCTCCTACTCATAAGATGAGATAAAATACTAAAAT
>SB08-Cytb
ATGACAACACCCATACGAAAACTTCACCCTTTATTCAAAATTGTTAACAACTCTTTAATTGATATACCTCTTCCCTCGAACATTTCTACTT
TTTGAAACTTTGGATCTCTACTAGGGTTATGTTTAGTTATTCAAATCGCCACAGGACTATTTCTAGCTATGCACTACACTGCTCATATTGA
CTTAGCATTTTCTAGAGTAGCTCATATTTGCCGAGATGTAAATTACGGCTGACTTCTTCGGACTATGCATGCCAATGGGGCATCATTTTTC
TTTATCTGTCTCTATATCCATATCGGTCGGGGCATTTATTACGGCTCTTATATAACCTTCCATGCCTGAATAGTTGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTACGTTCTCCCGTGAGGACAAATATCATTCTGAGGTGCTACCGTTATTACTAACCTCTTTTC
AGCTATCCCATATATTGGTACAGACCTCGTCCAATGAATTTGAGG
CATTTTGTTCTCCCCTTTATTATTGCCGCAATAACTATTATTCATATCTTTTTCCTTCATCAGTCGGGTGCTAACAACCCCCTGGGCGTTT
CAAGCCAACTTGACAAAGTCCCCTTTCATCCTTACTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACTATCTTATTGATCTT
ATCCCTTCTTAACCCCTATCTCTTAGGGGACCCCGATAATTTTATTAGAGCTAATCCTTTAGTAACTCCTGCTCATATTCAGCCCGAATGA
TACTTCTTATTTGCTTACGCAATTCTTCGGTCAATTCCTAACAAACTTGGAGGGGTAATTGCCTTGGTTGCATCAGTAGCAATTATTATAA
TTTTACCTTTCACCCACGCTTCAAATTTTCGAAGTCTTACATTCTACCCTCTAAATCAAATTATATTTTGAGTTCTAGTCTCAGTCTTAGT
TCTTCTCACTTGAATTGGTGCCCGACCTGTCGAAGAACCTTATGTTCTTACAGGACAAGTCTTAACTGTTACCTATTTCTCCCTCTTTATT
ATCAATCCGCTCCTACTCATAAGATGAGATAAAATACTAAAAT
>SB11-Cytb
ATGACAACACCCATACGAAAACTTCACCCCTTATTCAAAATTGTTAACAACTCTTTAATTGATATACCTCTTCCCTCAAACATTTCTACTT
TTTGAAACTTTGGATCTCTGCTAGGGTTATGTTTAGTTATTCAAATCGCCACAGGACTATTTCTAGCTATGCACTACACTGCTCATATTGA
TTTAGCATTCTCTAGAGTAGCTCATATTTGCCGAGATGTAAATTACGGCTGACTTCTTCGGACTATGCATGCCAATGGGGCATCATTTTTC
TTTATCTGTCTCTATATCCATATCGGTCGGGGCATTTATTACGGCTCTTATATAACCTTCCATGCCTGAATAGTTGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTACGTTCTCCCGTGAGGACAAATATCATTCTGGGGTGCTACCGTTATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGTACAGACCTCGTCCAATGAATTTGAGG
CATTTTGTTCTCCCCTTTATTATTGCCGCAATAACTATTATTCATATCTTTTTCCTTCATCAGTCGGGTGCTAACAACCCCCTGGGCGTTT
CAAGCCAACTTGACAAAGTCCCCTTTCATCCTTACTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACTATCTTATTGATCTT
ATCCCTTCTTAACCCCTATCTCTTAGGGGACCCCGATAATTTTATTAGAGCTAATCCTTTAGTAACTCCTGCTCATATTCAGCCCGAATGA
TACTTCTTATTTGCTTACGCAATTCTTCGGTCAATTCCTAATAAACTTGGGGGGGTAATTGCCTTGGTCGCATCAGTAGCAATTATTATAA
TTTTACCTTTCACCCACGCTTCAAATTTTCGAAGTCTTACATTCTACCCTCTAAATCAAATTATATTTTGAGTTCTAGTCTCAGTCTTAGT
TCTTCTCACTTGAATTGGTGCCCGACCTGTCGAAGAACCTTATGTTCTTACAGGACAGGTCTTAACTGTCACCTATTTCTCCCTCTTTATT
ATCAATCCGCTCCTACTCATAAGATGAGATAAAATACTAAAAT
>SB12-Cytb
ATGACAACACCCATACGAAAACTTCACCCCTTATTCAAAATTGTTAACAACTCTTTAATTGATATACCTCTTCCCTCAAACATTTCTACTT
TTTGAAACTTTGGATCTCTGCTAGGGTTATGTTTAGTTATTCAAATCGCCACAGGACTATTTCTAGCTATGCACTACACTGCTCATATTGA
TTTAGCATTCTCTAGAGTAGCTCATATTTGCCGAGATGTAAATTACGGCTGACTTCTTCGGACTATGCATGCCAATGGAGCATCATTTTTC
TTTATCTGTCTCTATATCCATATCGGTCGGGGCATTTATTACGGCTCTTATATAACCTTCCATGCCTGAATAGTTGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTACGTTCTCCCGTGAGGACAAATATCATTCTGGGGTGCTACCGTTATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGTACAGACCTCGTCCAATGAATTTGAGGTGGATTTTCAGTTGATAACGCCACATTAACTCGATTTTTCACTTTC
CATTTTGTTCTCCCCTTTATTATTGCCGCAATAACTATTATTCATATCTTTTTCCTTCATCAGTCGGGTGCTAACAACCCCCTGGGCGTTT
CAAGCCAACTTGACAAAGTCCCCTTTCATCCTTACTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACTATCTTATTGATCTT
ATCCCTTCTTAACCCCTATCTCTTAGGGGACCCCGATAATTTTATTAGAGCTAATCCTTTAGTGACTCCTGCTCATATTCAGCCCGAATGA
TACTTCTTATTTGCTTACGCAATTCTTCGGTCAATTCCTAATAAACTTGGGGGGGTAATTGCCTTGGTCGCATCAGTAGCAATTATTATAA
TTTTACCTTTCACCCACGCTTCAAATTTTCGAAGTCTTACATTCTACCCTCTTAATCAAATTATATTTTGAGTTCTAGTCTCAGTCTTAGT



TCTTCTCACTTGAATTGGTGCCCGACCTGTCGAAGAACCTTATGTTCTTACAGGACAGGTCTTAACTGTCACCTATTTCTCCCTCTTTATT
ATCAATCCACTCCTACTCATAAGATGAGATAAAATACTAAAAT
>SB14-Cytb
ATGACAACACCCATACGAAAACTTCACCCCTTATTCAAAATTGTTAACAACTCTTTAATTGATATACCTCTTCCCTCAAACATTTCTACTT
TTTGAAACTTTGGATCTCTGCTAGGGTTATGTTTAGTTATTCAAATCGCCACAGGACTATTTCTAGCTATGCACTACACTGCTCATATTGA
TTTAGCATTCTCTAGAGTAGCTCATATTTGCCGAGATGTAAATTACGGCTGACTTCTTCGGACTATGCATGCCAATGGGGCATCATTTTTC
TTTATCTGTCTCTATATCCATATCGGTCGGGGCATTTATTACGGCTCTTATATAACCTTCCATGCCTGAATAGTTGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTACGTTCTCCCGTGAGGACAAATATCATTCTGGGGTGCTACCGTTATTACTAACCTCTTTTC
AGCTATTCCGTATATTGGTACAGACCTCGTCCAATGAATTTGAGGTGGATTTTCAGTTGATAACGCCACATTAACTCGATTTTTCACTTTC

TATCTTTTTCCTCCATCAGTCGGGTGCTAACAACCCCCTGGGCGTTT

TATCTTTTTCCTTCATCAGTCGGGTGCTAACAACCCCCTGGGCGTTT

CATTTTGTTCTCCCCTTTATTATTGCCGCAATAACTATTATTCATATCTTTTTCCTTCATCAGTCGGGTGCTAACAACCCCCTGGGCGTTT
CAAGCCAACTTGACAAAGTCCCCTTTCATCCTTACTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACTATCTTATTGATCTT
ATCCCTTCTTAACCCCTATCTCTTAGGGGACCCCGATAATTTTATTAGAGCTAATCCTTTAGTAACTCCTGCTCATATTCAGCCCGAATGA
TACTTCTTATTTGCTTACGCAATTCTTCGGTCAATTCCTAATAAACTTGGGGGGGTAATTGCCTTGGTCGCATCAGTAGCAATTATTATAA
TTTTACCTTTCACCCACGCTTCAAATTTTCGAAGTCTTACATTCTACCCTCTAAATCAAATTATATTTTGAGTTCTAGTCTCAGTCTTAGT
TCTTCTCACTTGAATTGGTGCCCGACCTGTCGAAGAACCTTATGTTCTTACAGGACAGGTCTTAACTGTCACCTATTTCTCCCTCTTTATT
ATCAATCCGCTCCTACTCATAAGATGAGATAAAATACTAAAAT
>TB35-Cytb
ATGACAACACCCATACGAAAACTTCACCCCTTATTCAAAATTGTTAACAACTCTTTAATTGATATACCTCTTCCCTCAAACATTTCTACTT
TTTGAAACTTTGGATCTCTGCTAGGGTTATGTTTAGTTATTCAAATCGCCACAGGACTATTTCTAGCTATACACTACACTGCTCATATTGA
TTTAGCATTCTCTAGAGTAGCTCATATTTGCCGAGATGTAAATTACGGCTGACTTCTTCGGACTATGCATGCCAATGGAGCATCATTTTTC
TTTATCTGTCTCTATATCCATATCGGTCGGGGCATTTATTACGGCTCTTATATAACCTTCCATGCCTGAATAGTTGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTACGTTCTCCCGTGAGGACAAATATCATTCTGGGGTGCTACCGTTATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGTACAGACCTCGTCCAATGAATTTGAGGTGGATTTTCAGTTGATAACGCCACATTAACTCGATTTTTCACTTTC

CCCTTTATTATTGCCGCAATAACTATTATTCACATTTTGTTCTC
CAAGCCAACTTGACAAAGTCCCCTTTCATCCTTACTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACTATCTTATTGATCTT
ATCCCTTCTTAACCCCTATCTCTTAGGAGACCCCGATAATTTTATTAGAGCTAATCCTTTAGTAACTCCTGCTCATATTCAGCCCGAATGA
TACTTCTTATTTGCTTACGCAATTCTTCGATCAATTCCTAATAAACTTGGGGGGGTAATTGCCTTGGTCGCATCAGTAGCAATTATTATAA
TTTTACCTTTCACCCACGCTTCAAATTTTCGAAGTCTTACATTCTACCCTCTAAATCAAATTATATTTTGAGTTCTAATCTCAGTCTTAGT
TCTTCTCACTTGAATTGGTGCCCGACCTGTCGAAGAACCTTATGTTCTTACAGGACAGGTCTTAACTGTCACCTATTTCTCCCTCTTTATT
ATCAATCCGCTCCTACTCATAAGATGAGATAAAATACTAAAAT
>TB40-Cytb
ATGACAACACCCATACGAAAACTTCACCCCTTATTCAAAATTGTTAACAACTCTTTAATTGATATACCTCTTCCCTCAAACATTTCTACTT
TTTGAAACTTTGGATCTCTGCTAGGGTTATGTTTAGTTATTCAAATCGCCACAGGACTATTTCTAGCTATGCACTACACTGCTCATATTGA
TTTAGCATTCTCTAGAGTGGCTCATATTTGCCGAGATGTAAATTACGGCTGACTTCTTCGGACTATGCATGCCAATGGGGCATCATTTTTC
TTTATCTGTCTCTATATCCATATCGGTCGGGGCATTTATTACGGCTCTTATATAACCTTCCATGCCTGAATAGTTGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTACGTTCTCCCGTGAGGACAAATATCATTCTGGGGTGCTACCGTTATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGTACAGACCTCGTCCAATGAATTTGAGGTGGATTTTCAGTTGATAACGCCACATTAACTCGATTTTTCACTTTC

CCCTTTATTATTGCCGCAATAACTATTATTCACATTTTGTTCTC
CAAGCCAACTTGACAAAGTCCCCTTTCATCCTTACTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACTATCTTATTGATCTT
ATCCCTTCTTAACCCCTATCTCTTAGGGGACCCCGATAATTTTATTAGAGCTAATCCTTTAGTAACTCCTGCTCATATTCAGCCCGAATGA
TACTTCTTATTTGCTTACGCAATTCTTCGGTCAATTCCTAATAAACTTGGGGGGGTAATTGCCTTGGTCGCATCAGTAGCAATTATTATAA
TTTTACCTTTCACCCACGCTTCAAATTTTCGAAGTCTTACATTCTACCCTCTAAATCAAATTATATTTTGAGTTCTAATCTCAGTCTTAGT
TCTTCTCACTTGAATTGGTGCCCGACCTGTCGAAGAACCTTATGTTCTTACAGGACAGGTCTTAACTGTCACCTATTTCTCCCTCTTTATT
ATCAATCCGCTCCTACTCATAAGATGAGATAAAATACTAAAAT
>TB43-Cytb
ATGACAACACCCATACGAAAACTTCACCCCTTATTCAAAATTGTTAACAACTCTTTAATTGATATACCTCTTCCCTCAAACATTTCTACTT
TTTGAAACTTTGGATCTCTGCTAGGGTTATGTTTAGTTATTCAAATCGCCACAGGACTATTTCTAGCTATGCACTACACTGCTCATATTGA
TTTAGCATTCTCTAGAGTAGCTCATATTTGCCGAGATGTAAATTACGGCTGACTTCTTCGGACTATGCATGCCAATGGAGCATCATTTTTC
TTTATCTGTCTCTATATCCATATCGGTCGGGGCATTTATTACGGCTCTTATATAACCTTCCATGCCTGAATAGTTGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTACGTTCTCCCGTGAGGACAAATATCATTCTGGGGTGCTACCGTTATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGTACAGACCTCGTCCAATGAATTTGAGGTGGATTTTCAGTTGATAACGCCACATTAACTCGATTTTTCACTTTC
CATTTTGTTCTCCCCTTTATTATTGCCGCAATAACTATTATTCATATCTTTTTCCTTCATCAGTCGGGTGCTAACAACCCCCTGGGCGTTT
CAAGCCAACTTGACAAAGTCCCCTTTCATCCTTACTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACTATCTTATTGATCTT
ATCCCTTCTTAACCCCTATCTCTTAGGGGACCCCGATAATTTTATTAGAGCTAATCCTTTAGTAACTCCTGCTCATATTCAGCCCGAATGA
TACTTCTTATTTGCTTACGCAATTCTTCGGTCAATTCCTAATAAACTTGGGGGGGTAATCGCCTTGGTCGCATCAGTAGCAATTATTATAA
TTTTACCTTTCACCCACGCTTCAAATTTTCGAAGTCTTACATTCTACCCTCTAAATCAAATTATATTTTGAGTTCTAGTCTCAGTCTTAGT
TCTTCTCACTTGAATTGGTGCCCGACCTGTCGAAGAACCTTATGTTCTTACAGGACAGGTCTTAACTGTCACCTATTTCTCCCTCTTTATT
ATCAATCCGCTCCTACTCATAAGATGAGATAAAATACTAAAAT
>TB44-Cytb
ATGACAACACCCATACGAAAACTTCACCCCTTATTCAAAATTGTTAACAACTCTTTAATTGATATACCTCTTCCCTCAAACATTTCTACTT
TTTGAAACTTTGGATCTCTGCTAGGGTTATGTTTAGTTATTCAAATCGCCACAGGACTATTTCTAGCTATGCACTACACTGCTCATATTGA
TTTAGCATTCTCTAGAGTAGCTCATATTTGCCGAGATGTAAATTACGGCTGACTTCTTCGGACTATGCATGCCAATGGGGCATCATTTTTC
TTTATCTGTCTCTATATCCATATCGGTCGGGGCATTTATTACGGCTCTTATATAACCTTCCATGCCTGAATAGTTGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTACGTTCTCCCGTGAGGACAAATATCATTCTGGGGTGCTACCGTTATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGTACAGACCTCGTCCAATGAATTTGAGGTGGATTTTCAGTTGATAACGCCACATTAACTCGATTTTTCACTTTC
CATTTTGTTCTCCCCTTTATTATTGCCGCAATAACTATTATTCATATCTTTTTCCTTCATCAGTCGGGTGCTAACAACCCCCTGGGCGTTT
CAAGCCAACTTGACAAAGTCCCCTTTCATCCTTACTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACTATCTTATTGATCTT
ATCCCTTCTTAACCCCTATCTCTTAGGGGACCCCGATAATTTTATTAGAGCTAATCCTTTAGTAACTCCTGCTCATATTCAGCCTGAATGA
TACTTCTTATTTGCTTACGCAATTCTTCGGTCAATTCCTAATAAACTTGGGGGGGTAATTGCCTTGGTCGCATCAGTAGCAATTATTATAA
TTTTACCTTTCACCCACGCTTCAAATTTTCGTAGTCTTACATTCTACCCTCTAAATCAAATTATATTTTGAGTTCTAGTCTCAGTCTTAGT
TCTTCTCACTTGAATTGGCGCCCGACCTGTCGAAGAACCTTATGTTCTTACAGGACAGGTCTTAACTGTCACCTATTTCTCCCTCTTTATT
ATCAATCCGCTCCTACTCATAAGATGAGATAAAATACTAAAAT
>TB47-Cytb
ATGACAACACCCATACGAAAACTTCACCCCTTATTCAAAATTGTTAACAACTCTTTAATTGATATACCTCTTCCCTCAAACATTTCTACTT
TTTGAAACTTTGGATCTCTGCTAGGGTTATGTTTAGTTATTCAAATCGCCACAGGACTATTTCTAGCTATGCACTACACTGCTCATATTGA
TTTAGCATTCTCTAGAGTAGCTCATATTTGCCGAGATGTAAATTACGGCTGACTTCTTCGGACTATGCATGCCAATGGGGCATCATTTTTC
TTTATCTGTCTCTATATCCATATCGGTCGGGGCATTTATTACGGCTCTTATATAACCTTCCATGCCTGAATAGTTGGAGTAGTAATCTTAT



TTATAGTTATAGCAACAGCTTTTTTAGGTTACGTTCTCCCGTGAGGACAAATATCATTCTGGGGTGCTACCGTTATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGTACAGACCTCGTCCAATGAATTTGAGGTGGATTTTCAGTTGATAACGCCACATTAACTCGATTTTTCACTTTC
CATTTTGTTATCCCCTTTATTATTGCCGCAATAACTATTATTCATATCTTTTTCCTTCATCAGTCGGGTGCTAACAACCCCCTGGGCGTTT
CAAGCCAACTTGATAAAGTCCCCTTTCATCCTTACTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACTATCTTATTGATCTT
ATCCCTTCTTAACCCCTATCTCTTAGGGGACCCCGATAATTTTATTAGAGCTAATCCTTTAGTAACTCCTGCTCATATTCAGCCCGAATGA
TACTTCTTATTTGCTTACGCAATTCTTCGGTCAATTCCTAATAAACTTGGGGGGGTAATTGCCTTGGTCGCATCAGTAGCAATTATTATAA
TTTTACCTTTCACCCACGCTTCAAATTTTCGAAGTCTTACATTCTACCCTCTAAATCAAATTATATTTTGAGTTCTAGTCTCAGTCTTAGT
TCTTCTCACTTGAATTGGTGCCCGACCTGTCGAAGAACCTTATGTTCTTACAGGACAGGTCTTAACTGTCACCTATTTCTCCCTCTTTATT
ATCAATCCGCTCCTACTCATAAGATGAGATAAAATACTAAAAT
>TB49-Cytb
ATGACAACACCCATACGAAAACTTCACCCCTTATTCAAAATTGTTAACAACTCTTTAATTGATATACCTCTTCCCTCAAACATTTCTACTT
TTTGAAACTTTGGATCTCTGCTAGGGTTATGTTTAGTTATTCAAATCGCCACAGGACTATTTCTAGCTATGCACTACACTGCTCATATTGA
TTTAGCATTCTCTAGAGTAGCTCATATTTGCCGAGATGTAAATTACGGCTGACTTCTTCGGACTATGCATGCCAATGGGGCATCATTTTTC
TTTATCTGTCTCTATATCCATATCGGTCGGGGTATTTATTACGGCTCTTATATAACCTTCCATGCCTGAATAGTTGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTACGTTCTCCCGTGAGGACAAATATCATTCTGGGGTGCTACCGTCATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGTACAGACCTCGTCCAATGAATTTGAGGTGGATTTTCAGTTGATAACGCCACATTAACTCGATTTTTCACTTTC
CATTTTGTTCTCCCCTTTATTATTGCCGCAATAACTATTATTCATATCTTTTTCCTTCATCAGTCGGGTGCTAACAACCCCCTGGGCGTTT
CAAGCCAACTTGACAAAGTCCCCTTTCATCCTTACTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACTATCTTATTGATCTT
ATCCCTTCTTAACCCCTATCTCTTAGGGGACCCCGATAATTTTATTAGAGCTAATCCTTTAGTAACTCCTGCTCATATTCAGCCCGAATGA
TACTTCTTATTTGCTTACGCAATTCTTCGGTCAATTCCTAATAAACTTGGGGGGGTAATTGCCTTGGTCGCATCAGTAGCAATTATTATAA
TTTTACCTTTCACCCACGCTTCAAATTTTCGAAGTCTTACATTCTACCCTCTAAATCAAATTATATTTTGAGTTCTAGTCTCAGTCTTAGT
TCTTCTCACTTGAATTGGTGCCCGGCCTGTCGAAGAACCTTATGTTCTTACAGGACAGGTCTTAACTGTCACCTATTTCTCCCTCTTTATT
ATCAATCCGCTCCTACTCATAAGATGAGATAAAATACTAAAAT
>RG06_Cytb
ATGGCAATACCTATACGAAAAATTCATCCTTTATTTAAAATTGTTAATAATTCTCTAATTGACATACCCCTACCTTCAAATATCTCTACTT
TTTGAAATTTTGGATCATTACTAGGTTTATGTTTAGTTATCCAAATTGCTTCTGGTCTATTTTTAGCGATACATTATACGGCTCATATTGA
TCTAGCATTCTCTAGGGTTGCCCACATTTGCCGAGATGTAAACTATGGATGACTACTCCGAACAATACATGCTAATGGGGCATCTTTTTTC
TTTATCTGTCTTTATATTCATATTGGCCGAGGAATTTACTATGGTTCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTCCCATGAGGACAAATATCATTTTGAGGAGCAACTGTTATTACTAATCTCTTTTC
AGCTATCCCATACATTGGTACAGACCTTGTACAATGAATCTGAGGGGGATTCTCAGTCGATAATGCTACATTAACTCGATTCTTTACCTTC
CATTTCGTTCTTCCTTTTATTATTGCAGCAATAACTATTATTCACATCTTCTTTTTACATCAATCGGGTGCTAATAACCCCCTGGGTGTCT
CAAGACAATTAGATAAAGTACCCTTCCATCCTTATTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACACTCTTGTTAATTTT
ATCTCTTCTTAACCCATACTTATTAGGAGACCCTGATAATTTCATTAGAGCTAATCCATTAGTTACTCCCGCGCATATTCAGCCAGAATGA
TATTTTTTATTTGCTTACGCTATTCTCCGCTCAATCCCAAATAAACTTGGAGGGGTAATTGCTTTGGTTGCTTCTGTAGCAATTATCATAA
TTTTACCTTTCACTCATGTTTCAAATTTCCGTAGATTAACATTTTATCCACTAAACCAAATTATATTTTGAGTTTTAGTTTCAGTGTTAAT
TCTTCTAACTTGAATTGGAGCTCGGCCTGTAGAAGAACCCTATGTTGTTACAGGTCAAATTTTAACTGTCACCTATTTTTCCCTTTTTATT
ATTAATCCACTATTACTTATAAGATGAGATAAAATATTAAAAT
>RG07_Cytb
ATGGCAATACCTATACGAAAAATTCATCCTTTATTTAAAATTGTTAATAATTCTCTAATTGACATACCCCTACCTTCAAATATCTCTACTT
TTTGAAATTTTGGATCATTACTAGGTTTATGTTTAGTTATCCAAATTGCTTCTGGTCTATTTTTAGCGATACATTATACGGCTCATATTGA
TCTAGCATTCTCTAGGGTTGCCCACATTTGCCGAGATGTAAACTATGGATGACTACTCCGAACAATACATGCTAATGGGGCATCTTTTTTC
TTTATCTGTCTTTATATTCATATTGGCCGAGGAATTTACTATGGTTCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTCCCATGAGGACAAATATCATTTTGAGGGGCAACTGTTATTACTAATCTCTTTTC
AGCTATCCCATACATTGGTACAGACCTTGTACAATGAATCTGAGGGGGATTCTCAGTCGATAATGCTACATTAACTCGATTCTTTACCTTC

GGGATTCTCAGTCGATAATGCTACATTAACTCGATTCTTTACCTTC

CATTTCGTTCTTCCTTTTATTATTGCAGCAATAACTATTATTCACATCTTCTTTTTACATCAATCGGGTGCTAATAACCCCCTGGGTGTCT
CAAGACAATTAGATAAAGTACCCTTCCATCCTTATTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACACTCTTGTTAATTTT
ATCTCTTCTTAACCCATACTTATTAGGAGACCCTGATAATTTCATTAGAGCTAATCCATTAGTTACTCCCGCGCATATTCAGCCAGAATGA
TATTTTTTATTTGCTTACGCTATTCTCCGCTCAATCCCAAATAAACTTGGAGGGGTAATTGCTTTGGTTGCTTCTGTAGCAATTATCATAA
TTTTACCTTTCACTCATGTTTCAAATTTCCGTAGATTAACATTTTATCCACTAAACCAAATTATATTTTGAGTTTTAGTTTCAGTGTTAAT
TCTTCTAACTTGAATTGGAGCTCGGCCTGTAGAAGAACCCTATGTTGTTACAGGTCAAATTTTAACTGTCACCTATTTTTCCCTTTTTATT
ATTAATCCACTATTACTTATAAGATGAGATAAAATATTAAAAT
>RG10_Cytb
ATGGCAATACCTATACGAAAAATTCATCCTTTATTTAAAATTGTTAATAATTCTCTAATTGACATACCCCTACCTTCAAATATCTCTACTT
TTTGAAATTTTGGATCATTACTAGGTTTATGTTTAGTTATCCAAATTACTTCTGGTCTATTTTTAGCGATACATTATACGGCTCATATTGA
TCTAGCATTCTCTAGGGTTGCCCACATTTGCCGAGATGTAAACTATGGATGACTACTCCGAACAATACATGCTAATGGGGCATCTTTTTTC
TTTATCTGTCTTTATATTCATATTGGCCGAGGAATTTACTATGGTTCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTCCCATGAGGACAAATATCATTTTGAGGAGCAACTGTTATTACTAATCTCTTTTC
AGCTATCCCATACATTGGTACAGACCTTGTACAATGAATCTGAGG
CATTTCGTTCTTCCTTTTATTATTGCAGCAATAACTATTATTCACATCTTCTTTTTACATCAATCGGGTGCTAATAACCCCCTGGGTGTCT
CAAGACAATTAGATAAAGTACCCTTCCATCCTTATTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACACTCTTGTTAATTTT
ATCTCTTCTTAACCCATACTTATTAGGAGACCCTGATAATTTCATTAGAGCTAATCCATTAGTTACTCCCGCGCATATTCAGCCAGAATGA
TATTTTTTATTTGCTTACGCTATTCTCCGCTCAATCCCAAATAAACTTGGAGGGGTAATTGCTTTGGTTGCTTCTGTAGCAATTATCATAA
TTTTACCTTTCACTCATGTTTCAAATTTCCGTAGATTAACATTTTATCCACTAAACCAAATTATATTTTGAGTTTTAGTTTCAGTGTTAAT
TCTTCTAACTTGAATTGGAGCTCGGCCTGTAGAAGAACCCTATGTTGTTACAGGTCAAATTTTAACTGTCACCTATTTTTCCCTTTTTATT
ATTAATCCACTATTACTTATAAGATGAGATAAAATATTAAAAT
>RG15_Cytb
ATGGCAATACCTATACGAAAAATTCATCCTTTATTTAAAATTGTTAATAATTCTCTAATTGACATACCCCTACCTTCAAATATCTCTACTT
TTTGAAATTTTGGATCATTACTAGGTTTATGTTTAGTTATCCAAATTGCTTCTGGTCTATTTTTAGCGATACATTATACGGCTCATATTGA
TCTAGCATTCTCTAGGGTTGCCCACATTTGCCGAGATGTAAACTATGGATGACTACTCCGAACAATACATGCTAATGGGGCATCTTTTTTC
TTTATCTGTCTTTATATTCATATTGGCCGAGGAATTTACTATGGTTCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTCCCATGAGGACAAATATCATTTTGAGGAGCAACTGTTATTACTAATCTCTTTTC
AGCTATCCCATACATTGGTACAGACCTTGTACAATGAATCTGAGGGGGATTCTCAGTCGATAATGCTACATTAACTCGATTCTTTACCTTC
CATTTCGTTCTTCCTTTTATTATTGCAGCAATAACTATTATTCATATCTTCTTTTTGCATCAATCGGGTGCTAATAACCCCCTGGGTGTCT
CAAGACAATTAGATAAAGTACCCTTCCATCCTTATTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACACTCTTGTTAATTTT
ATCTCTTCTTAACCCATACTTATTAGGAGACCCTGATAATTTCATTAGAGCTAATCCATTAGTTACTCCCGCGCATATTCAGCCAGAATGA
TATTTTTTATTTGCTTACGCTATTCTCCGCTCAATCCCAAATAAACTTGGAGGGGTAATTGCTTTGGTTGCTTCTGTAGCAATTATCATAA
TTTTACCTTTCACTCATGTTTCAAATTTCCGTAGATTAACATTTTATCCACTAAACCAAATTATATTTTGAGTTTTAGTTTCAGTGTTAAT



TCTTCTAACTTGAATTGGAGCTCGGCCTGTAGAAGAACCCTATGTTGTTACAGGTCAAATTTTAACTGTCACCTATTTTTCCCTTTTTATT
ATTAATCCACTATTACTTATAAGATGAGATAAAATATTAAAAT
>RG16_Cytb
ATGGCAATACCTATACGAAAAATTCATCCTTTATTTAAAATTGTTAATAATTCTCTAATTGACATACCCCTACCTTCAAATATCTCTACTT
TTTGAAATTTTGGATCATTACTAGGTTTATGTTTAGTTATCCAAATTGCTTCTGGTCTATTTTTAGCGATACATTATACGGCTCATATTGA
TCTAGCATTCTCTAGGGTTGCCCACATTTGCCGAGATGTAAACTATGGATGACTACTCCGAACAATACATGCTAATGGGGCATCTTTTTTC
TTTATCTGTCTTTATATTCATATTGGCCGAGGAATTTACTATGGTTCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTCCCATGAGGACAAATATCATTTTGAGGAGCAACTGTTATTACTAATCTCTTTTC
AGCTATCCCATACATTGGTACAGACCTTGTACAATGAATCTGAGGGGGATTCTCAGTCGATAATGCTACATTAACTCGATTCTTTACCTTC

CATCTTCTTTTTACATCAATCGGGTGCTAATAACCCCCTGGGTGTCT

CATCTTCTTTTTACATCAATCGGGTGCTAATAACCCCCTGGGTGTCT

CATTTCGTTCTTCCTTTTATTATTGCAGCAATAACTATTATTCACATCTTCTTTTTACATCAATCGGGTGCTAATAACCCCCTGGGTGTCT
CAAGACAATTAGATAAAGTACCCTTCCATCCTTATTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACACTCTTGTTAATTTT
ATCTCTTCTTAACCCATACTTATTAGGAGACCCTGATAATTTCATTAGAGCTAATCCATTAGTTACTCCCGCGCATATTCAGCCAGAATGA
TATTTTTTATTTGCTTACGCTATTCTCCGCTCAATCCCAAATAAACTTGGAGGGGTAATTGCTTTGGTTGCTTCTGTAGCAATTATCATAA
TTTTACCTTTCACTCATGTTTCAAATTTCCGTAGATTAACATTTTATCCACTAAACCAAATTATATTTTGAGTTTTAGTTTCAGTGTTAAT
TCTTCTAACTTGAATTGGAGCTCGGCCTGTAGAAGAACCCTATGTTGTTACAGGTCAAATTTTAACTGTCACCTATTTTTCCCTTTTTATT
ATTAATCCACTATTACTTATAAGATGAGATAAAATATTAAAAT
>RG17_Cytb
ATGGCAATACCTATACGAAAAATTCATCCTTTATTTAAAATTGTTAATAATTCTCTAATTGACATACCCCTACCTTCAAATATCTCTACTT
TTTGAAATTTTGGATCATTACTAGGTTTATGTTTAGTTATCCAAATTGCTTCTGGTCTATTTTTAGCGATACATTATACGGCTCATATTGA
TCTAGCATTCTCTAGGGTTGCCCACATTTGCCGAGATGTAAACTATGGATGACTACTCCGAACAATACATGCTAATGGGGCATCTTTTTTC
TTTATCTGTCTTTATATTCATATTGGCCGAGGAATTTACTATGGTTCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTCCCATGAGGACAAATATCATTTTGAGGAGCAACTGTTATTACTAATCTCTTTTC
AGCTATCCCATACATTGGTACAGACCTTGTACAATGAATCTGAGGGGGATTCTCAGTCGATAATGCTACATTAACTCGATTCTTTACCTTC

CCTTTTATTATTGCAGCAATAACTATTATTCACATTTCGTTCTT
CAAGACAATTAGATAAAGTACCCTTCCATCCTTATTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACACTCTTGTTAATTTT
ATCTCTTCTTAACCCATACTTATTAGGAGACCCTGATAATTTCATTAGAGCTAATCCATTAGTTACTCCCGCGCATATTCAGCCAGAATGA
TATTTTTTATTTGCTTACGCTATTCTCCGCTCAATCCCAAATAAACTTGGAGGGGTAATTGCTTTGGTTGCTTCTGTAGCAATTATCATAA
TTTTACCTTTCACTCATGTTTCAAATTTCCGTAGATTAACATTTTATCCACTAAACCAAATTATATTTTGAGTTTTAGTTTCAGTGTTAAT
TCTTCTAACTTGAATTGGAGCTCGGCCTGTAGAAGAACCCTATGTTGTTACAGGTCAAATTTTAACTGTCACCTATTTTTCCCTTTTTATT
ATTAATCCACTATTACTTATAAGATGAGATAAAATATTAAAAT
>RG20_Cytb
ATGGCAATACCTATACGAAAAATTCATCCTTTATTTAAAATTGTTAATAATTCTCTAATTGACATACCCCTACCTTCAAATATCTCTACTT
TTTGAAATTTTGGATCATTACTAGGTTTATGTTTAGTTATCCAAATTGCTTCTGGTCTATTTTTAGCGATACATTATACGGCTCATATTGA
TCTAGCATTCTCTAGGGTTGCCCACATTTGCCGAGATGTAAACTATGGATGACTACTCCGAACAATACATGCTAATGGGGCATCTTTTTTC
TTTATCTGTCTTTATATTCATATTGGCCGAGGAATTTACTATGGTTCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTCCCATGAGGACAAATATCATTTTGAGGAGCAACTGTTATTACTAATCTCTTTTC
AGCTATCCCATACATTGGTACAGACCTTGTACAATGAATCTGAGGGGGATTCTCAGTCGATAATGCTACATTAACTCGATTCTTTACCTTC

CCTTTTATTATTGCAGCAATAACTATTATTCACATTTCGTTCTT
CAAGACAATTAGATAAAGTACCCTTCCATCCTTATTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACACTCTTGTTAATTTT
ATCTCTTCTTAACCCATACTTATTAGGAGACCCTGATAATTTCATTAGAGCTAATCCATTAGTTACTCCCGCGCATATTCAGCCAGAATGA
TATTTTTTATTTGCTTACGCTATTCTCCGCTCAATCCCAAATAAACTTGGAGGGGTAATTGCTTTGGTTGCTTCTGTAGCAATTATCATAA
TTTTACCTTTCACTCATGTTTCAAATTTCCGTAGATTAACATTTTATCCACTAAACCAAATTATATTTTGAGTTTTAGTTTCAGTGTTAAT
TCTTCTAACTTGAATTGGAGCTCGGCCTGTAGAAGAACCCTATGTTGTTACAGGTCAAATTTTAACTGTCACCTATTTTTCCCTTTTTATT
ATTAATCCACTATTACTTATAAGATGAGATAAAATATTAAAAT
>RG21_Cytb
ATGGCAATACCTATACGAAAAATTCATCCTTTATTTAAAATTGTTAATAATTCTCTAATTGACATACCCCTACCTTCAAATATCTCTACTT
TTTGAAATTTTGGATCATTACTAGGTTTATGTTTAGTTATCCAAATTGCTTCTGGTCTATTTTTAGCGATACATTATACGGCTCATATTGA
TCTAGCATTCTCTAGGGTTGCCCACATTTGCCGAGATGTAAACTATGGATGACTACTCCGAACAATACATGCTAATGGGGCATCTTTTTTC
TTTATCTGTCTTTATATTCATATTGGCCGAGGAATTTACTATGGTTCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTCCCATGAGGACAAATATCATTTTGAGGAGCAACTGTTATTACTAATCTCTTTTC
AGCTATCCCATACATTGGTACAGACCTTGTACAATGAATCTGAGGGGGATTCTCAGTCGATAATGCTACATTAACTCGATTCTTTACCTTC
CATTTCGTTCTTCCTTTTATTATTGCAGCAATAACTATTATTCACATCTTCTTTTTACATCAATCGGGTGCTAATAACCCCCTGGGTGTCT
CAAGACAATTAGATAAAGTACCCTTCCATCCTTATTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACACTCTTGTTAATTTT
ATCTCTTCTTAACCCATACTTATTAGGAGACCCTGATAATTTCATTAGAGCTAATCCATTAGTTACTCCCGCGCATATTCAGCCAGAATGA
TATTTTTTATTTGCTTACGCTATTCTCCGCTCAATCCCAAATAAACTTGGAGGGGTAATTGCTTTGGTTGCTTCTGTAGCAATTATCATAA
TTTTACCTTTCACTCATGTTTCAAATTTCCGTAGATTAACATTTTATCCACTAAACCAAATTATATTTTGAGTTTTAGTTTCAGTGTTAAT
TCTTCTAACTTGAATTGGAGCTCGGCCTGTAGAAGAACCCTATGTTGTTACAGGTCAAATTTTAACTGTCACCTATTTTTCCCTTTTTATT
ATTAATCCACTATTACTTATAAGATGAGATAAAATATTAAAAT
>RG22_Cytb
ATGGCAATACCTATACGAAAAATTCATCCTTTATTTAAAATTGTTAATAATTCTCTAATTGACATACCCCTACCTTCAAATATCTCTACTT
TTTGAAATTTTGGATCATTACTAGGTTTATGTTTAGTTATCCAAATTGCTTCTGGTCTATTTTTAGCGATACATTATACGGCTCATATTGA
TCTAGCATTCTCTAGGGTTGCCCACATTTGCCGAGATGTAAACTATGGATGACTACTCCGAACAATACATGCTAATGGGGCATCTTTTTTC
TTTATCTGTCTTTATATTCATATTGGCCGAGGAATTTACTATGGTTCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTCCCATGAGGACAAATATCATTTTGAGGAGCAACTGTTATTACTAATCTCTTTTC
AGCTATCCCATACATTGGTACAGACCTTGTACAATGAATCTGAGGGGGATTCTCAGTCGATAATGCTACATTAACTCGATTCTTTACCTTC
CATTTCGTTCTTCCTTTTATTATTGCAGCAATAACTATTATTCACATCTTCTTTTTACATCAATCGGGTGCTAATAACCCCCTGGGTGTCT
CAAGACAATTAGATAAAGTACCCTTCCATCCTTATTTTACATTTAAAGATATTGTAGGGTTCATTGTTATATTTACACTCTTGTTAATTTT
ATCTCTTCTTAACCCATACTTATTAGGAGACCCTGATAATTTCATTAGAGCTAATCCATTAGTTACTCCCGCGCATATTCAGCCAGAATGA
TATTTTTTATTTGCTTACGCTATTCTCCGCTCAATCCCAAATAAACTTGGAGGGGTAATTGCTTTGGTTGCTTCTGTAGCAATTATCATAA
TTTTACCTTTCACTCATGTTTCAAATTTCCGTAGATTAACATTTTATCCACTAAACCAAATTATATTTTGAGTTTTAGTTTCAGTGTTAAT
TCTTCTAACTTGAATTGGAGCTCGGCCTGTAGAAGAACCCTATGTTGTTACAGGTCAAATTTTAACTGTTACCTATTTTTCCCTTTTTATT
ATTAATCCACTATTACTTATAAGATGAGATAAAATATTAAAAT
>RG23_Cytb
ATGGCAATACCTATACGAAAAATTCATCCTTTATTTAAAATTGTTAATAATTCTCTAATTGACATACCCCTACCTTCAAATATCTCTACTT
TTTGAAATTTTGGATCATTACTAGGTTTATGTTTAGTTATCCAAATTGCTTCTGGTCTATTTTTAGCGATACATTATACGGCTCATATTGA
TCTAGCATTCTCTAGGGTTGCCCACATTTGCCGAGATGTAAACTATGGATGACTACTCCGAACAATACATGCTAATGGGGCATCTTTTTTC
TTTATCTGTCTTTATATTCATATTGGCCGAGGAATTTACTATGGTTCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATCTTAT



TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTCCCATGAGGACAAATATCATTTTGAGGAGCAACTGTTATTACTAATCTCTTTTC
AGCTATCCCATACATTGGTACAGACCTTGTACAATGAATCTGAGGGGGATTCTCAGTCGATAATGCTACATTAACTCGATTCTTTACCTTC
CATTTCGTTCTTCCTTTTATTATTGCAGCAATAACTATTATTCACATCTTCTTTTTACATCAATCGGGTGCTAATAACCCCCTGGGTGTCT
CAAGACAATTAGATAAAGTACCCTTCCATCCTTATTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACACTCTTGTTAATTTT
ATCTCTTCTTAACCCATACTTATTAGGAGACCCTGATAATTTCATTAGAGCTAATCCATTAGTTACTCCCGCGCATATTCAGCCAGAATGA
TATTTTTTATTTGCTTACGCTATTCTCCGCTCAATCCCAAATAAACTTGGAGGGGTAATTGCTTTGGTTGCTTCTGTAGCAATTATCATAA
TTTTACCTTTCACTCATGTTTCAAATTTCCGTAGATTAACATTTTATCCACTAAACCAAATTATATTTTGAGTTTTAGTTTCAGTGTTAAT
TCTTCTAACTTGAATTGGAGCTCGGCCTGTAGAAGAACCCTATGTTGTTACAGGTCAAATTTTAACTGTCACCTATTTTTCCCTTTTTATT
ATTAATCCACTATTACTTATAAGATGAGATAAAATATTAAAAT
>RG24_Cytb
ATGGCAATACCTATACGAAAAATTCATCCTTTATTTAAAATTGTTAATAATTCTCTAATTGACATACCCCTACCTTCAAATATCTCTACTT
TTTGAAATTTTGGATCATTACTAGGTTTATGTTTAGTTATCCAAATTGCTTCTGGTCTATTTTTAGCGATACATTATACGGCTCATATTGA
TCTAGCATTCTCTAGGGTTGCCCACATTTGCCGAGATGTAAACTATGGATGACTACTCCGAACAATACATGCTAATGGGGCATCTTTTTTC
TTTATCTGTCTTTATATTCATATTGGTCGAGGAATTTACTATGGTTCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTCCCATGAGGACAAATATCATTTTGAGGAGCAACTGTTATTACTAATCTCTTTTC
AGCTATCCCATACATTGGTACAGACCTTGTACAATGAATCTGAGGGGGATTCTCAGTCGATAATGCTACATTAACTCGATTCTTTACCTTC
CATTTCGTTCTTCCTTTTATTATTGCAGCAATAACTATTATTCACATCTTCTTTTTACATCAATCGGGTGCTAATAACCCCCTGGGTGTCT
CAAGACAATTAGATAAAGTACCCTTCCATCCTTATTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACACTCTTGTTAATTTT
ATCTCTTCTTAACCCATACTTATTAGGAGACCCTGATAATTTCATTAGAGCTAATCCATTAGTTACTCCCGCGCATATTCAGCCAGAATGA
TATTTTTTATTTGCTTACGCTATTCTCCGCTCAATCCCAAATAAACTTGGAGGGGTAATTGCTTTGGTTGCTTCTGTAGCAATTATCATAA
TTTTACCTTTCACTCATGTTTCAAATTTCCGTAGATTAACATTTTATCCACTAAACCAAATTATATTTTGAGTTTTAGTTTCAGTGTTAAT
TCTTCTAACTTGAATTGGAGCTCGGCCTGTAGAAGAACCCTATGTTGTTACAGGTCAAATTTTAACTGTCACCTATTTTTCCCTTTTTATT
ATTAATCCACTATTACTTATAAGATGAGATAAAATATTAAAAT
>RG25_Cytb
ATGGCAATACCTATACGAAAAATTCATCCTTTATTTAAAATTGTTAATAATTCTCTAATTGACATACCCCTACCTTCAAATATCTCTACTT
TTTGAAATTTTGGATCATTACTAGGTTTATGTTTAGTTATCCAAATTGCTTCTGGTCTATTTTTAGCGATACATTATACGGCTCATATTGA
TCTAGCATTCTCTAGGGTTGCCCACATTTGCCGAGATGTAAACTATGGATGACTACTCCGAACAATACATGCTAATGGGGCATCTTTTTTC
TTTATCTGTCTTTATATTCATATTGGCCGAGGAATTTACTATGGTTCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTCCCATGAGGACAAATATCATTTTGAGGAGCAACTGTTATTACTAATCTCTTTTC
AGCTATCCCATACATTGGTACAGACCTTGTACAATGAATCTGAGGGGGATTCTCAGTCGATAATGCTACATTAACTCGATTCTTTACCTTC
CATTTCGTTCTTCCTTTTATTATTGCAGCAATAACTATTATTCACATCTTCTTTTTACATCAATCGGGTGCTAATAACCCCCTGGGTGTCT
CAAGACAATTAGATAAAGTACCCTTCCATCCTTATTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACACTCTTGTTAATTTT
ATCTCTTCTTAACCCATACTTATTAGGAGACCCTGATAATTTCATTAGAGCTAATCCATTAGTTACTCCCGCGCATATTCAGCCAGAATGA
TATTTTTTATTTGCTTACGCTATTCTCCGCTCAATCCCAAATAAACTTGGAGGGGTAATTGCTTTGGTTGCTTCTGTAGCAATTATCATAA
TTTTACCTTTCACTCATGTTTCAAATTTCCGTAGATTAACATTTTATCCACTAAACCAAATTATATTTTGAGTTTTAGTTTCAGTGTTAAT
TCTTCTAACTTGAATTGGAGCTCGGCCTGTAGAAGAACCCTATGTTGTTACAGGTCAAATTTTAACTGTCACCTATTTTTCCCTTTTTATT
ATTAATCCACTATTACTTATAAGATGAGATAAAATATTAAAAT
>RG33_Cytb
ATGGCAATACCTATACGAAAAATTCATCCTTTATTTAAAATTGTTAATAATTCTCTAATTGACATACCCCTACCTTCAAATATCTCTACTT
TTTGAAATTTTGGATCATTACTAGGTTTATGTTTAGTTATCCAAATTGCTTCTGGTCTATTTTTAGCGATACATTATACGGCTCATATTGA
TCTAGCATTCTCTAGGGTTGCCCACATTTGCCGAGATGTAAACTATGGATGACTACTCCGAACAATACATGCTAATGGGGCATCTTTTTTC
TTTATCTGTCTTTATATTCATATTGGCCGAGGAATTTACTATGGTTCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTCCCATGAGGACAAATATCATTTTGAGGAGCAACTGTTATTACTAATCTCTTTTC
AGCTATCCCGTACATTGGTACAGACCTTGTACAATGAATCTGAGGGGGATTCTCAGTCGATAATGCTACATTAACTCGATTCTTTACCTTC

GGGATTCTCAGTCGATAATGCTACATTAACTCGATTCTTTACCTTC

CATTTCGTTCTTCCTTTTATTATTGCAGCAATAACTATTATTCACATCTTCTTTTTACATCAATCGGGTGCTAATAACCCCCTGGGTGTCT
CAAGACAATTAGATAAAGTACCCTTCCATCCTTATTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACACTCTTGTTAATTTT
ATCTCTTCTTAACCCATACTTATTAGGAGACCCTGATAATTTCATTAGAGCTAATCCATTAGTTACTCCCGCGCATATTCAGCCAGAATGA
TATTTTTTATTTGCTTACGCTATTCTCCGCTCAATCCCAAATAAACTTGGAGGGGTAATTGCTTTGGTTGCTTCTGTAGCAATTATCATAA
TTTTACCTTTCACTCATGTTTCAAATTTCCGTAGATTAACATTTTATCCACTAAACCAAATTATATTTTGAGTTTTAGTTTCAGTGTTAAT
TCTTCTAACTTGAATTGGAGCTCGGCCTGTAGAAGAACCCTATGTTGTTACAGGTCAAATTTTAACTGTCACCTATTTTTCCCTTTTTATT
ATTAATCCACTATTACTTATAAGATGAGATAAAATATTAAAAT
>RG34_Cytb
ATGGCAATACCTATACGAAAAATTCATCCTTTATTTAAAATTGTTAATAATTCTCTAATTGACATACCCCTACCTTCAAATATCTCTACTT
TTTGAAATTTTGGATCATTACTAGGTTTATGTTTAGTTATCCAAATTGCTTCTGGTCTATTTTTAGCGATACATTATACGGCTCATATTGA
TCTAGCATTCTCTAGGGTTGCCCACATTTGCCGAGATGTAAACTATGGATGACTACTCCGAACAATACATGCTAATGGGGCATCTTTTTTC
TTTATCTGTCTTTATATTCATATTGGTCGAGGAATTTACTATGGTTCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTCCCATGAGGACAAATATCATTTTGAGGAGCAACTGTTATTACTAATCTCTTTTC
AGCTATCCCATACATTGGTACAGACCTTGTACAATGAATCTGAGG
CATTTCGTTCTTCCTTTTATTATTGCAGCAATAACTATTATTCACATCTTCTTTTTACATCAATCGGGTGCTAATAACCCCCTGGGTGTCT
CAAGACAATTAGATAGAGTACCCTTCCATCCTTATTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACACTCTTGTTAATTTT
ATCTCTTCTTAACCCATACTTATTAGGAGACCCTGATAATTTCATTAGAGCTAATCCATTAGTTACTCCCGCGCATATTCAGCCAGAATGA
TATTTTTTATTTGCTTACGCTATTCTCCGCTCAATCCCAAATAAACTTGGAGGGGTAATTGCTTTGGTTGCTTCTGTAGCAATTATCATAA
TTTTACCTTTCACTCATGTTTCAAATTTCCGTAGATTAACATTTTATCCACTAAACCAAATTATATTTTGAGTTTTAGTTTCAGTGTTAAT
TCTTCTAACTTGAATTGGAGCTCGGCCTGTAGAAGAACCCTATGTTGTTACAGGTCAAATTTTAACTGTCACCTATTTTTCCCTTTTTATT
ATTAATCCACTATTACTTATAAGATGAGATAAAATATTAAAAT
>RG37F_Cytb
ATGGCAATACCTATACGAAAAATTCATCCTTTATTTAAAATTGTTAATAATTCTCTAATTGACATACCCCTACCTTCAAATATCTCTACTT
TTTGAAATTTTGGATCATTACTAGGTTTATGTTTAGTTATCCAAATTGCTTCTGGTCTATTTTTAGCGATACATTATACGGCTCATATTGA
TCTAGCATTCTCTAGGGTTGCCCACATTTGCCGAGATGTAAACTATGGATGACTACTCCGAACAATACATGCTAATGGGGCATCTTTTTTC
TTTATCTGTCTTTATATTCATATTGGCCGAGGAATTTACTATGGTTCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTCCCATGAGGACAAATATCATTTTGAGGAGCAACTGTTATTACTAATCTCTTTTC
AGCTATCCCATACATTGGTACAGACCTTGTACAATGAATCTGAGGGGGATTCTCAGTCGATAATGCTACATTAACTCGATTCTTTACCTTC
CATTTCGTTCTTCCTTTTATTATTGCAGCAATAACTATTATTCACATCTTCTTTTTACATCAATCGGGTGCTAATAACCCCCTGGGTGTCT
CAAGACAATTAGATAAAGTACCCTTCCATCCTTATTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACACTCTTGTTAATTTT
ATCTCTTCTTAACCCATACTTATTAGGAGACCCTGATAATTTCATTAGAGCTAATCCATTAGTTACTCCCGCGCATATTCAGCCAGAATGA
TATTTTTTATTTGCTTACGCTATTCTCCGCTCAATCCCAAATAAACTTGGAGGGGTAATTGCTTTGGTTGCTTCTGTAGCAATTATCATAA
TTTTACCTTTCACTCATGTTTCAAATTTCCGTAGATTAACATTTTATCCACTAAACCAAATTATATTTTGAGTTTTAGTTTCAGTGTTAAT



TCTTCTAACTTGAATTGGAGCTCGGCCTGTAGAAGAACCCTATGTTGTTACAGGTCAAATTTTAACTGTCACCTATTTTTCCCTTTTTATT
ATTAATCCACTATTACTTATAAGATGAGATAAAATATTAAAAT
>RG38F_Cytb
ATGGCAATACCTATACGAAAAATTCATCCTTTATTTAAAATTGTTAATAATTCTCTAATTGACATACCCCTACCTTCAAATATCTCTACTT
TTTGAAATTTTGGATCATTGCTAGGTTTATGTTTAGTTATCCAAATTGCTTCTGGTCTATTTTTAGCGATACATTATACGGCTCATATTGA
TCTAGCATTCTCTAGGGTTGCCCACATTTGCCGAGATGTAAACTATGGATGACTACTCCGAACAATACATGCTAATGGGGCATCTTTTTTC
TTTATCTGTCTTTATATTCATATTGGCCGAGGAATTTACTATGGTTCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTCCCATGAGGACAAATATCATTTTGAGGAGCAACTGTTATTACTAATCTCTTTTC
AGCTATCCCATACATTGGTACAGACCTTGTACAATGAATCTGAGGGGGATTCTCAGTCGATAATGCTACATTAACTCGATTCTTTACCTTC

CATCTTCTTTTTACATCAATCGGGTGCTAATAACCCCCTGGGTGTCT

CATCTTTTTTCTTCACCAATCAGGTGCTAATAACCCCTTAGGTGTTT

CATTTCGTTCTTCCTTTTATTATTGCAGCAATAACTATTATTCACATCTTCTTTTTACATCAATCGGGTGCTAGTAACCCCCTGGGTGTCT
CAAGACAATTAGATAAAGTACCCTTCCATCCTTATTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACACTCTTGTTAATTTT
ATCTCTTCTTAACCCATACTTATTAGGAGACCCTGATAATTTCATTAGAGCTAATCCATTAGTTACTCCCGCGCATATTCAGCCAGAATGA
TATTTTTTATTTGCTTACGCTATTCTCCGCTCAATCCCAAATAAACTTGGAGGGGTAATTGCTTTGGTTGCTTCTGTAGCAATTATCATAA
TTTTACCTTTCACTCATGTTTCAAATTTCCGTAGATTAACATTTTATCCACTAAACCAAATTATATTTTGAGTTTTAGTTTCAGTGTTAAT
TCTTCTAACTTGAATTGGAGCTCGGCCTGTAGAAGAACCCTATGTTGTTACAGGTCAAATTTTAACTGTCACCTATTTTTCCCTTTTTATT
ATTAATCCACTATTACTTATAAGATGAGATAAAATATTAAAAT
>RW07g_Cytb
ATGGCAATACCTATACGAAAAATTCATCCTTTATTTAAAATTGTTAATAATTCTCTAATTGACATACCCCTACCTTCAAATATCTCTACTT
TTTGAAATTTTGGATCATTACTAGGTTTATGTTTAGTTATCCAAATTGCTTCTGGTCTATTTTTAGCGATACATTATACGGCTCATATTGA
TCTAGCATTCTCTAGGGTTGCCCACATTTGCCGAGATGTAAACTATGGATGACTACTCCGAACAATACATGCTAATGGGGCATCTTTTTTC
TTTATCTGTCTTTATATTCATATTGGCCGAGGAATTTACTATGGTTCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATCTTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTCCCATGAGGACAAATATCATTTTGAGGAGCAACTGTTATTACTAATCTCTTTTC
AGCTATCCCATACATTGGTACAGACCTTGTACAATGAATCTGAGGGGGATTCTCAGTCGATAATGCTACATTAACTCGATTCTTTACCTTC

CCTTTTATTATTGCAGCAATAACTATTATTCACATTTCGTTCTT
CAAGACAATTAGATAAAGTACCCTTCCATCCTTATTTTACATTTAAAGATATTGTAGGGTTTATTGTTATATTTACACTCTTGTTAATTTT
ATCTCTTCTTAACCCATACTTATTAGGAGACCCTGATAATTTCATTAGAGCTAATCCATTAGTTACTCCCGCGCATATTCAGCCAGAATGA
TATTTTTTATTTGCTTACGCTATTCTCCGCTCAATCCCAAATAAACTTGGAGGGGTAATTGCTTTGGTTGCTTCTGTAGCAATTATCATAA
TTTTACCTTTCACTCATGTTTCAAATTTCCGTAGATTAACATTTTATCCACTAAACCAAATTATATTTTGAGTTTTAGTTTCAGTGTTAAT
TCTTCTAACTTGAATTGGAGCTCGGCCTGTAGAAGAACCCTATGTTGTTACAGGTCAAATTTTAACTGTCACCTATTTTTCCCTTTTTATT
ATTAATCCACTATTACTTATAAGATGAGATAAAATATTAAAAT
>RV01-Cytb
ATGACAATACCTCTTCGAAAAACTCACCCTTTATTTAAAATTGTTAATAATTCTTTAATTGATATACCCCTTCCTTCAAATATTTCTACCT
TCTGAAATTTTGGATCTTTACTAGGTTTATGTTTAGTGATCCAAATTGCTACTGGCTTATTTTTAGCAATACACTATACTGCTCATATTGA
CTTAGCATTTTCTAGAGTTGCTCATATTTGCCGAGATGTAAATTATGGATGACTTCTCCGAACAATACACGCTAATGGGGCATCTTTTTTT
TTTATCTGCCTCTATATTCATATTGGACGAGGTATTTATTATGGTTCTTATATAACTTTTCACGCTTGAATAGTAGGAGTAGTTATCCTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTTCCCTGAGGACAAATATCATTTTGAGGAGCTACTGTTATTACTAACCTATTTTC
AGCTATTCCTTATATTGGGACAGACCTTGTTCAATGAATTTGAGGTGGATTTTCAGTTGATAATGCTACACTAACTCGATTTTTTACTTTT

CCTTTTATTATTTCAGCAATAACTATTATCCACATTTTGTCCTT
CAAGACAACTAGATAAAGTTCCTTTTCATCCTTATTTTACATTTAAAGACATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
GTCTCTTCTTAACCCTTATCTTTTAGGAGACCCTGATAATTTCATCAGAGCTAATCCATTAGTCACTCCTGCTCATATTCAACCAGAATGA
TACTTCTTATTTGCCTATGCTATTCTCCGGTCAATTCCAAATAAACTTGGAGGAGTAATTGCTCTAGTTGCTTCAGTAGCGATTATTATAA
TTTTACCTTTTACTCATACTTCAAATTTTCGAAGATTGACATTCTACCCCTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTATTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTGGAAGAACCTTATGTAATTACAGGACAAATCTTAACTATTACTTACTTTTCTCTATTTATT
ATTAACCCTTTACTACTTATAAGTTGAGATAAAATATTAAAAT
>RV02-Cytb
ATGACAATACCTCTTCGAAAAACTCACCCTTTATTTAAAATTGTTAATAATTCTTTAATTGATATACCCCTTCCTTCAAATATTTCTACCT
TCTGAAATTTTGGATCTTTACTAGGTTTATGTTTAGTGATCCAAATTGCTACTGGCTTATTTTTAGCAATACACTATACTGCTCATATTGA
CTTAGCATTTTCTAGAGTTGCTCATATTTGCCGAGATGTAAATTATGGATGACTTCTCCGAACAATACACGCTAATGGGGCATCTTTTTTT
TTTATCTGCCTCTATATTCATATTGGACGAGGTATTTATTATGGTTCTTATATAACTTTTCACGCTTGAATAGTAGGAGTAGTTATCCTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTTCCCTGAGGACAAATATCATTTTGAGGAGCTACTGTTATTACTAACCTATTTTC
AGCTATTCCTTATATTGGGACAGACCTTGTTCAATGAATTTGAGGTGGATTTTCAGTTGATAATGCTACACTAACTCGATTTTTTACTTTT
CATTTTGTCCTTCCTTTTATTATTTCAGCAATAACTATTATCCACATCTTTTTTCTTCATCAATCAGGTGCTAATAACCCCTTAGGTGTTT
CAAGACAACTAGATAAAGTTCCTTTTCATCCTTATTTTACATTTAAAGACATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
GTCTCTTCTTAACCCTTATCTTTTAGGAGACCCTGATAATTTCATCAGAGCTAATCCATTAGTCACTCCTGCTCATATTCAACCAGAATGA
TACTTCTTATTTGCCTATGCTATTCTCCGGTCAATTCCAAATAAACTTGGAGGAGTAATTGCTCTAGTTGCTTCAGTAGCGATTATTATAA
TTTTACCTTTTACTCATACTTCAAATTTTCGAAGATTGACATTCTACCCCTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTATTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTGGAAGAACCTTATGTAATTACAGGACAAATCTTAACTATTACTTACTTTTCTCTATTTATT
ATTAACCCTTTACTACTTATAAGTTGAGATAAAATATTAAAAT
>RV11-Cytb
ATGACAATACCTCTTCGAAAAACTCACCCTTTATTTAAAATTGTTAATAATTCTTTAATTGATATACCCCTTCCTTCAAATATTTCTACCT
TCTGAAATTTTGGATCTTTATTAGGTTTATGTTTAGTGATCCAAATTGCTACTGGCTTATTTTTAGCAATACACTATACTGCTCATATTGA
CTTAGCATTTTCTAGAGTTGCTCATATTTGCCGAGATGTAAATTATGGATGACTTCTCCGAACAATACACGCTAATGGGGCATCTTTTTTT
TTTATCTGCCTCTATATTCATATTGGACGAGGTATTTATTATGGTTCTTATATAACTTTTCACGCTTGAATAGTAGGAGTAGTTATCCTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTTCCCTGAGGACAAATATCATTTTGAGGAGCTACTGTTATTACTAACCTATTTTC
AGCTATTCCTTATATTGGGACAGACCTTGTTCAATGAATTTGAGGTGGATTTTCAGTTGATAATGCTACACTAACTCGATTTTTTACTTTT
CATTTTGTCCTTCCTTTTATTATTTCAGCAATAACTATTATCCACATCTTTTTTCTTCACCAATCAGGTGCTAATAACCCCTTAGGTGTTT
CAAGACAACTAGATAAAGTTCCTTTTCATCCTTATTTTACATTTAAAGACATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
GTCTCTTCTTAACCCTTATCTTTTAGGAGACCCTGATAATTTCATCAGAGCTAATCCATTAGTCACTCCTGCTCATATTCAACCAGAATGA
TACTTCTTATTTGCCTATGCTATTCTCCGGTCAATTCCAAATAAACTTGGAGGAGTAATTGCTCTAGTTGCTTCAGTAGCGATTATTATAA
TTTTACCTTTTACTCATACTTCAAATTTTCGAAGATTGACATTCTACCCCTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTATTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTGGAAGAACCTTATGTAATTACAGGACAAATCTTAACTATTACTTACTTTTCTCTATTTATT
ATTAACCCTTTACTACTTATAAGTTGAGATAAAATATTAAAAT
>RV12-Cytb
ATGACAATACCTCTTCGAAAAACTCACCCTTTATTTAAAATTGTTAATAATTCTTTAATTGATATACCCCTTCCTTCAAATATTTCTACCT
TCTGAAATTTTGGATCTTTACTAGGTTTATGTTTAGTGATCCAAATTGCTACTGGCTTATTTTTAGCAATACACTATACTGCTCATATTGA
CTTAGCATTTTCTAGAGTTGCTCATATTTGCCGAGATGTAAATTATGGATGACTTCTCCGAACAATACACGCTAATGGGGCATCTTTTTTT
TTTATCTGCCTCTATATTCATATTGGACGAGGTATTTATTATGGTTCTTATATAACTTTTCACGCTTGAATAGTAGGAGTAGTTATCCTAT



TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTTCCCTGAGGACAAATATCATTTTGAGGAGCTACTGTTATTACTAACCTATTTTC
AGCTATTCCTTATATTGGGACAGACCTTGTTCAATGAATTTGAGGTGGATTTTCAGTTGATAATGCTACACTAACTCGATTTTTTACTTTT
CATTTTGTCCTTCCTTTTATTATTTCAGCAATAACTATTATCCACATCTTTTTTCTTCACCAATCAGGTGCTAATAACCCCTTAGGTGTTT
CAAGACAACTAGATAAAGTTCCTTTTCATCCTTATTTTACATTTAAAGACATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
GTCTCTTCTTAACCCTTATCTTTTAGGAGACCCTGATAATTTCATCAGAGCTAATCCATTAGTCACTCCTGCTCATATTCAACCAGAATGA
TACTTCTTATTTGCCTATGCTATTCTCCGGTCAATTCCAAATAAACTTGGAGGAGTAATTGCTCTAGTTGCTTCAGTAGCGATTATTATAA
TTTTACCTTTTACTCATACTTCAAATTTTCGAAGATTGACATTCTACCCCTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTATTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTGGAAGAACCTTATGTAATTACAGGACAAATCTTAACTATTACTTACTTTTCTCTATTTATT
ATTAACCCTTTACTACTTATAAGTTGAGATAAAATATTAAAAT
>RV13-Cytb
ATGACAATACCTCTTCGAAAAACTCACCCTTTATTTAAAATTGTTAATAATTCTTTAATTGATATACCCCTTCCTTCAAATATTTCTACCT
TCTGAAATTTTGGATCTTTACTAGGTTTATGTTTAGTGATCCAAATTGCTACTGGCTTATTTTTAGCAATACACTATACTGCTCATATTGA
CTTAGCATTTTCTAGAGTTGCTCATATTTGCCGAGATGTAAATTATGGATGACTTCTCCGAACAATACACGCTAATGGGGCATCTTTTTTT
TTTATCTGCCTCTATATTCATATTGGACGAGGTATTTATTATGGTTCTTATATAACTTTTCACGCTTGAATAGTAGGAGTAGTTATCCTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTTCCCTGAGGACAAATATCATTTTGAGGAGCTACTGTTATTACTAACCTATTTTC
AGCTATTCCTTATATTGGGACAGACCTTGTTCAATGAATTTGAGGTGGATTTTCAGTTGATAATGCTACACTAACTCGATTTTTTACTTTT
CATTTTGTCCTTCCTTTTATTATTTCAGCAATAACTATTATCCACATCTTTTTTCTTCACCAATCAGGTGCTAATAACCCCTTAGGTGTTT
CAAGACAACTAGATAAAGTTCCTTTTCATCCTTATTTTACATTTAAAGACATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
GTCTCTTCTTAACCCTTATCTTTTAGGAGACCCTGATAATTTCATCAGAGCTAATCCATTAGTCACTCCTGCTCATATTCAACCAGAATGA
TACTTCTTATTTGCCTATGCTATTCTCCGGTCAATTCCAAATAAACTTGGAGGAGTAATTGCTCTAGTTGCTTCAGTAGCGATTATTATAA
TTTTACCTTTTACTCATACTTCAAATTTTCGAAGATTGACATTCTACCCCTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTATTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTGGAAGAACCTTATGTAATTACAGGACAAATCTTAACTATTACTTACTTTTCTCTATTTATT
ATTAACCCTTTACTACTTATAAGTTGAGATAAAATATTAAAAT
>TV02-Cytb
ATGACAATACCTCTTCGAAAAACTCACCCTTTATTTAAAATTGTTAATAATTCTTTAATTGATATACCCCTTCCTTCAAATATTTCTACCT
TCTGAAATTTTGGATCTTTACTAGGTTTATGTTTAGTGATCCAAATTGCTACTGGCTTATTTTTAGCAATACACTATACTGCTCATATTGA
CTTAGCATTTTCTAGAGTTGCTCATATTTGCCGAGATGTAAATTATGGATGACTTCTCCGAACAATACACGCTAATGGGGCATCTTTTTTT
TTTATCTGCCTCTATATTCATATTGGACGAGGTATTTATTATGGTTCTTATATAACTTTTCACGCTTGAATAGTAGGAGTAGTTATCCTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTTCCCTGAGGACAAATATCATTTTGAGGAGCTACTGTTATTACTAACCTATTTTC
AGCTATTCCTTATATTGGGACAGACCTTGTTCAATGAATTTGAGGTGGATTTTCAGTTGATAATGCTACACTAACTCGATTTTTTACTTTT
CATTTTGTCCTTCCTTTTATTATTTCAGCAATAACTATTATCCACATCTTTTTTCTTCACCAATCAGGTGCTAATAACCCCTTAGGTGTTT
CAAGACAACTAGATAAAGTTCCTTTTCATCCTTATTTTACATTTAAAGACATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
GTCTCTTCTTAACCCTTATCTTTTAGGAGACCCTGATAATTTCATCAGAGCTAATCCATTAGTCACTCCTGCTCATATTCAACCAGAATGA
TACTTCTTATTTGCCTATGCTATTCTCCGGTCAATTCCAAATAAACTTGGAGGAGTAATTGCTCTAGTTGCTTCAGTAGCGATTATTATAA
TTTTACCTTTTACTCATACTTCAAATTTTCGAAGATTGACATTCTACCCCTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTATTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTGGAAGAACCTTATGTAATTACAGGACAAATCTTAACTATTACTTACTTTTCTCTATTTATT
ATTAACCCTTTACTACTTATAAGTTGAGATAAAATATTAAAAT
>TV03-Cytb
ATGACAATACCTCTTCGAAAAACTCACCCTTTATTTAAAATTGTTAATAATTCTCTAATTGATATACCCCTTCCTTCAAATATTTCTACCT
TCTGAAATTTTGGATCTTTACTAGGTTTATGTTTAGTGATCCAAATTGCTACTGGCTTATTTTTAGCAATACACTATACTGCTCATATTGA
CTTAGCATTTTCTAGAGTTGCTCATATTTGCCGAGATGTAAATTATGGATGACTTCTCCGAACAATACACGCTAATGGGGCATCTTTTTTT
TTTATCTGCCTCTATATTCATATTGGGCGAGGTATTTATTATGGTTCTTATATAACTTTTCACGCTTGAATAGTAGGAGTAGTTATCCTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTTCCCTGAGGACAAATATCATTTTGAGGAGCTACTGTTATTACTAATCTATTTTC
AGCTATTCCTTATATTGGGACAGACCTTGTTCAATGAATTTGAGGTGGGTTTTCAGTTGATAACGCTACACTAACTCGATTTTTTACTTTT

TGGATTTTCAGTTGATAATGCTACACTAACTCGATTTTTTACTTTT

CATTTTGTCCTTCCTTTTATTATTTCAGCAATAACTATTATCCACATCTTTTTTCTTCACCAATCACGTGCTAATAACCCCTTAGGTGTTT
CAAGACAACTAGATAAAGTTCCTTTTCATCCTTATTTTACATTTAAAGACATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
GTCTCTTCTTAACCCTTATCTTTTAGGAGACCCTGATAATTTCATCAGAGCTAATCCATTAGTCACTCCTGCTCATATCCAACCAGAATGA
TACTTCTTATTTGCCTATGCTATTCTCCGATCAATTCCAAATAAACTTGGAGGAGTAATTGCTCTAGTTGCTTCAGTAGCAATTATTATAA
TTTTACCTTTTACTCATACTTCAAATTTTCGAAGATTGACATTCTACCCCTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTATTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTGGAAGAACCTTATGTAATTACAGGACAAATCTTAACTATTACTTACTTTTCTCTATTTATT
ATTAACCCTTTACTACTTATAAGTTGAGATAAAATATTAAAAT
>TV04-Cytb
ATGACAATACCTCTTCGAAAAACTCACCCTTTATTTAAAATTGTTAATAATTCTTTAATTGATATACCCCTTCCTTCAAATATTTCTACCT
TCTGAAATTTTGGATCTTTACTAGGTTTATGTTTAGTGATCCAAATTGCTACTGGCTTATTTTTAGCAATACACTATACTGCTCATATTGA
CTTAGCATTTTCTAGAGTTGCTCATATTTGCCGAGATGTAAATTATGGATGACTTCTCCGAACAATACACGCTAATGGGGCATCTTTTTTT
TTTATCTGCCTCTATATTCATATTGGACGAGGTATTTATTATGGTTCTTATATAACTTTTCACGCTTGAATAGTAGGAGTAGTTATCCTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTTCCCTGAGGACAAATATCATTTTGAGGAGCTACTGTTATTACTAACCTATTTTC
AGCTATTCCTTATATTGGGACAGACCTTGTTCAATGAATTTGAGG
CATTTTGTCCTTCCTTTTATTATTTCAGCAATAACTATTATCCACATCTTTTTTCTTCACCAATCAGGTGCTAATAACCCCTTAGGTGTTT
CAAGACAACTAGATAAAGTTCCTTTTCATCCTTATTTTACATTTAAAGACATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
GTCTCTTCTTAACCCTTATCTTTTAGGAGACCCTGATAATTTCATCAGAGCTAATCCATTAGTCACTCCTGCTCATATTCAACCAGAATGA
TACTTCTTATTTGCCTATGCTATTCTCCGGTCAATTCCAAATAAACTTGGAGGAGTAATTGCTCTAGTTGCTTCAGTAGCGATTATTATAA
TTTTACCTTTTACTCATACTTCAAATTTTCGAAGATTGACATTCTACCCCTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTATTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTGGAAGAACCTTATGTAATTACAGGACAAATCTTAACTATTACTTACTTTTCTCTATTTATT
ATTAACCCTTTACTACTTATAAGTTGAGATAAAATATTAAAAT
>TV05-Cytb
ATGACAATACCTCTTCGAAAAACTCACCCTTTATTTAAAATTGGTAATAATTCTTTAATTGATATACCCCTTCCTTCAAATATTTCTACCT
TCTGAAATTTTGGATCTTTACTAGGTTTATGTTTAGTGATCCAAATTGCTACTGGCTTATTTTTAGCAATACACTATACTGCTCATATTGA
CTTAGCATTTTCTAGAGTTGCTCATATTTGCCGAGATGTAAATTATGGATGACTTCTCCGAACAATACACGCTAATGGGGCATCTTTTTTT
TTTATCTGCCTCTATATTCATATTGGACGAGGTATTTATTATGGTTCTTATATAACTTTTCACGCTTGAATAGTAGGAGTAGTTATCCTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTTCCCTGAGGACAAATATCATTTTGAGGAGCTACTGTTATTACTAACCTATTTTC
AGCTATTCCTTATATTGGGACAGACCTTGTTCAATGAATTTGAGGTGGATTTTCAGTTGATAATGCTACACTAACTCGATTTTTTACTTTT
CATTTTGTCCTTCCTTTTATTATTTCAGCAATAACTATTATCCACATCTTTTTTCTTCACCAATCAGGTGCTAATAACCCCTTAGGTGTTT
CAAGACAACTAGATAAAGTTCCTTTTCATCCTTATTTTACATTTAAAGACATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
GTCTCTTCTTAACCCTTATCTTTTAGGAGACCCTGATAATTTCATCAGAGCTAATCCATTAGTCACTCCTGCTCATATTCAACCAGAATGA
TACTTCTTATTTGCCTATGCTATTCTCCGGTCAATTCCAAATAAACTTGGAGGAGTAATTGCTCTAGTTGCTTCAGTAGCGATTATTATAA
TTTTACCTTTTACTCATACTTCAAATTTTCGAAGATTGACATTCTACCCCTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTATTAAT



TCTTCTTACTTGAATTGGAGCTCGACCTGTGGAAGAACCTTATGTAATTACAGGACAAATCTTAACTATTTCTTACTTTTCTCTATTTATT
ATTAACCCTTTACTACTTATAAGTTGAGATAAAATATTAAAAT
>TV06-Cytb
ATGACAATACCTCTTCGAAAAACTCACCCTTTATTTAAAATTGTTAATAATTCTTTAATTGATATACCCCTTCCTTCAAATATTTCTACCT
TCTGAAATTTTGGATCTTTACTAGGTTTATGTTTAGTGATCCAAATTGCTACTGGCTTATTTTTAGCAATACACTATACTGCTCATATTGA
CTTAGCATTTTCTAGAGTTGCTCATATTTGCCGAGATGTAAATTATGGATGACTTCTCCGAACAATACACGCTAATGGGGCATCTTTTTTT
TTTATCTGCCTCTATATTCATATTGGACGAGGTATTTATTATGGTTCTTATATAACTTTTCACGCTTGAATAGTAGGAGTAGTTATCCTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTTCCCTGAGGACAAATATCATTTTGAGGAGCTACTGTTATTACTAACCTATTTTC
AGCTATTCCTTATATTGGGACAGACCTTGTTCAATGAATTTGAGGTGGATTTTCAGTTGATAATGCTACACTAACTCGATTTTTTACTTTT

CATCTTTTTTCTTCACCAATCAGGTGCTAATAACCCCTTAGGTGTTT

CATCTTTTTTCTTCACCAATCAGGTGCTAATAACCCCTTAGGTGTTT

CATTTTGTCCTTCCTTTTATTATTTCAGCAATAACTATTATCCACATCTTTTTTCTTCACCAATCAGGTGCTAATAACCCCTTAGGTGTTT
CAAGACAACTAGATAAAGTTCCTTTTCATCCTTATTTTACATTTAAAGACATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
GTCTCTTCTTAACCCTTATCTTTTAGGAGACCCTGATAATTTCATCAGAGCTAATCCATTAGTCACTCCTGCTCATATTCAACCAGAATGA
TACTTCTTATTTGCCTATGCTATTCTCCGGTCAATTCCAAATAAACTTGGAGGAGTAATTGCTCTAGTTGCTTCAGTAGCGATTATTATAA
TTTTACCTTTTACTCATACTTCAAATTTTCGAAGATTGACATTCTACCCCTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTATTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTGGAAGAACCTTATGTAATTACAGGACAAATCTTAACTATTACTTACTTTTCTCTATTTATT
ATTAACCCTTTACTACTTATAAGTTGAGATAAAATATTAAAAT
>RV27_Cytb
ATGACAATACCTCTTCGAAAAACTCACCCTTTATTTAAAATTGTTAATAATTCTTTAATTGATATACCCCTTCCTTCAAATATTTCTACCT
TCTGAAATTTTGGATCTTTACTAGGTTTATGTTTAGTGATCCAAATTGCTACTGGCTTATTTTTAGCAATACACTATACTGCTCATATTGA
CTTAGCATTTTCTAGAGTTGCTCATATTTGCCGAGATGTAAATTATGGATGACTTCTCCGAACAATACACGCTAATGGGGCATCTTTTTTT
TTTATCTGCCTCTATATTCATATTGGACGAGGTATTTATTATGGTTCTTATATAACTTTTCACGCTTGAATAGTAGGAGTAGTTATCCTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTTCCCTGAGGACAAATATCATTTTGAGGAGCTACTGTTATTACTAACCTATTTTC
AGCTATTCCTTATATTGGGACAGACCTTGTTCAATGAATTTGAGGTGGATTTTCAGTTGATAATGCTACACTAACTCGATTTTTTACTTTT

CCTTTTATTATTTCAGCAATAACTATTATCCACATTTTGTCCTT
CAAGACAACTAGATAAAGTTCCTTTTCATCCTTATTTTACATTTAAAGACATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
GTCTCTTCTTAACCCTTATCTTTTAGGAGACCCTGATAATTTCATCAGAGCTAATCCATTAGTCACTCCTGCTCATATTCAACCAGAATGA
TACTTCTTATTTGCCTATGCTATTCTCCGGTCAATTCCAAATAAACTTGGAGGAGTAATTGCTCTAGTTGCTTCAGTAGCGATTATTATAA
TTTTACCTTTTACTCATACTTCAAATTTTCGAAGATTGACATTCTACCCCTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTATTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTGGAAGAACCTTATGTAATTACAGGACAAATCTTAACTATTACTTACTTTTCTCTATTTATT
ATTAACCCTTTACTACTTATAAGTTGAGATAAAATATTAAAAT
>RV28_Cytb
ATGACAATACCTCTTCGAAAAACTCACCCTTTATTTAAAATTGTTAATAATTCTTTAATTGATATACCCCTTCCTTCAAATATTTCTACCT
TCTGAAATTTTGGATCTTTACTAGGTTTATGTTTAGTGATCCAAATTGCTACTGGCTTATTTTTAGCAATACACTATACTGCTCATATTGA
CTTAGCATTTTCTAGAGTTGCTCATATTTGCCGAGATGTAAATTATGGATGACTTCTCCGAACAATACACGCTAATGGGGCATCTTTTTTT
TTTATCTGCCTCTATATTCATATTGGACGAGGTATTTATTATGGTTCTTATATAACTTTTCACGCTTGAATAGTAGGAGTAGTTATCCTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTTCCCTGAGGACAAATATCATTTTGAGGAGCTACTGTTATTACTAACCTATTTTC
AGCTATTCCTTATATTGGGACAGACCTTGTTCAATGAATTTGAGGTGGATTTTCAGTTGATAATGCTACACTAACTCGATTTTTTACTTTT

CCTTTTATTATTTCAGCAATAACTATTATCCACATTTTGTCCTT
CAAGACAACTAGATAAAGTTCCTTTTCATCCTTATTTTACATTTAAAGACATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
GTCTCTTCTTAACCCTTATCTTTTAGGAGACCCTGATAATTTCATCAGAGCTAATCCATTAGTCACTCCTGCTCATATTCAACCAGAATGA
TACTTCTTATTTGCCTATGCTATTCTCCGGTCAATTCCAAATAAACTTGGAGGAGTAATTGCTCTAGTTGCTTCAGTAGCGATTATTATAA
TTTTACCTTTTACTCATACTTCAAATTTTCGAAGATTGACATTCTACCCCTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTATTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTGGAAGAACCTTATGTAATTACAGGACAAATCTTAACTATTACTTACTTTTCTCTATTTATT
ATTAACCCTTTACTACTTATAAGTTGAGATAAAATATTAAAAT
>RV29-Cytb
ATGACAATACCTCTTCGAAAAACTCACCCTTTATTTAAAATTGTTAATAATTCTCTAATTGATATACCCCTTCCTTCAAATATTTCTACCT
TCTGAAATTTTGGATCTTTACTAGGTTTATGTTTAGTGATCCAAATTGCTACTGGCTTATTTTTAGCAATACACTATACTGCTCATATTGA
CTTAGCATTTTCTAGAGTTGCTCATATTTGCCGAGATGTAAATTATGGATGACTTCTCCGAACAATACACGCTAATGGGGCATCTTTTTTT
TTTATCTGCCTCTATATTCATATTGGGCGAGGTATTTATTATGGTTCTTATATAACTTTTCACGCTTGAATAGTAGGAGTAGTTATCCTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTTCCCTGAGGACAAATATCATTTTGAGGAGCTACTGTTATTACTAATCTATTTTC
AGCTATTCCTTATATTGGGACAGACCTTGTTCAATGAATTTGAGGTGGGTTTTCAGTTGATAACGCTACACTAACTCGATTTTTTACTTTT
CATTTTGTCCTTCCTTTTATTATTTCAGCAATAACTATTATCCACATCTTTTTTCTTCACCAATCAGGTGCTAATAACCCCTTAGGTGTTT
CAAGACAACTAGATAAAGTTCCTTTTCATCCTTATTTTACATTTAAAGACATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
GTCTCTTCTTAACCCTTATCTTTTAGGAGACCCTGATAATTTCATCAGAGCTAATCCATTAGTCACTCCTGCTCATATCCAACCAGAATGA
TACTTCTTATTTGCCTATGCTATTCTCCGATCAATTCCAAATAAACTTGGAGGAGTAATTGCTCTAGTTGCTTCAGTAGCAATTATTATAA
TTTTACCTTTTACTCATACTTCAAATTTTCGAAGATTGACATTCTACCCCTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTATTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTGGAAGAACCTTATGTAATTACAGGACAAATCTTAACTATAACTTACTTTTCTCTATTTATT
ATTAACCCTTTACTACTTATAAGTTGAGATAAAATATTAAAAT
>RV31-Cytb
ATGACAATACCTCTTCGAAAAACTCACCCTTTATTTAAAATTGTTAATAATTCTTTAATTGATATACCCCTTCCTTCAAATATTTCTACCT
TCTGAAATTTTGGATCTTTACTAGGTTTATGTTTAGTGATCCAAATTGCTACTGGCTTATTTTTAGCAATACACTATACTGCTCATATTGA
CTTAGCATTTTCTAGAGTTGCTCATATTTGCCGAGATGTAAATTATGGATGACTTCTCCGAACAATACACGCTAATGGGGCATCTTTTTTT
TTTATCTGCCTCTATATTCATATTGGACGAGGTATTTATTATGGTTCTTATATAACTTTTCACGCTTGAATAGTAGGAGTAGTTATCCTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTTCCCTGAGGACAAATATCATTTTGAGGAGCTACTGTTATTACTAACCTATTTTC
AGCTATTCCTTATATTGGGACAGACCTTGTTCAATGAATTTGAGGTGGATTTTCAGTTGATAATGCTACACTAACTCGATTTTTTACTTTT
CATTTTGTCCTTCCTTTTATTATTTCAGCAATAACTATTATCCACATCTTTTTTCTTCACCAATCAGGTGCTAATAACCCCTTAGGTGTTT
CAAGACAACTAGATAAAGTTCCTTTTCATCCTTATTTTACATTTAAAGACATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
GTCTCTTCTTAACCCTTATCTTTTAGGAGACCCTGATAATTTCATCAGAGCTAATCCATTAGTCACTCCTGCTCATATTCAACCAGAATGA
TACTTCTTATTTGCCTATGCTATTCTCCGGTCAATTCCAAATAAACTTGGAGGAGTAATTGCTCTAGTTGCTTCAGTAGCGATTATTATAA
TTTTACCTTTTACTCATACTTCAAATTTTCGAAGATTGACATTCTACCCCTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTATTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTGGAAGAACCTTATGTAATTACAGGACAAATCTTAACTATTACTTACTTTTCTCTATTTATT
ATTAACCCTTTACTACTTATAAGTTGAGATAAAATATTAAAAT
>TV09_Cytb
ATGACAATACCTCTTCGAAAAACTCACCCTTTATTTAAAATTGTTAATAATTCTTTAATTGATATACCCCTTCCTTCAAATATTTCTACCT
TCTGAAATTTTGGATCTTTACTAGGTTTATGTTTAGTGATCCAAATTGCTACTGGCTTATTTTTAGCAATACACTATACTGCTCATATTGA
CTTAGCATTTTCTAGAGTTGCTCATATTTGCCGAGATGTAAATTATGGATGACTTCTCCGAACAATACACGCTAATGGGGCATCTTTTTTT
TTTATCTGCCTCTATATTCATATTGGACGAGGTATTTATTATGGTTCTTATATAACTTTTCACGCTTGAATAGTAGGAGTAGTTATCCTAT



TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTTCCCTGAGGACAAATATCATTTTGAGGAGCTACTGTTATTACTAACCTATTTTC
AGCTATTCCTTATATTGGGACAGACCTTGTTCAATGAATTTGAGGTGGATTTTCAGTTGATAATGCTACACTAACTCGATTTTTTACTTTT
CATTTTGTCCTTCCTTTTATTATTTCAGCAATAACTATTATCCACATCTTTTTTCTTCACCAATCAGGTGCTAATAACCCCTTAGGTGTTT
CAAGACAACTAGATAAAGTTCCTTTTCATCCTTATTTTACATTTAAAGACATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
GTCTCTTCTTAACCCTTATCTTTTAGGAGACCCTGATAATTTCATCAGAGCTAATCCATTAGTCACTCCTGCTCATATTCAACCAGAATGA
TACTTCTTATTTGCCTATGCTATTCTCCGGTCAATTCCAAATAAACTTGGAGGAGTAATTGCTCTAGTTGCTTCAGTAGCGATTATTATAA
TTTTACCTTTTACTCATACTTCAAATTTTCGAAGATTGACATTCTACCCCTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTATTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTGGAAGAACCTTATGTAATTACAGGACAAATCTTAACTATTACTTACTTTTCTCTATTTATT
ATTAACCCTTTACTACTTATAAGTTGAGATAAAATATTAAAAT
>TV13-Cytb
ATGACAATACCTCTTCGAAAAACTCACCCTTTATTTAAAATTGTTAATAATTCTTTAATTGATATACCCCTTCCTTCAAATATTTCTACCT
TCTGAAATTTTGGATCTTTACTAGGTTTATGTTTAGTGATCCAAATTGCTACTGGCTTATTTTTAGCAATACACTATACTGCTCATATTGA
CTTAGCATTTTCTAGAGTTGCTCATATTTGCCGAGATGTAAATTATGGATGACTTCTCCGAACAATACACGCTAATGGGGCATCTTTTTTT
TTTATCTGCCTCTATATTCATATTGGACGAGGTATTTATTATGGTTCTTATATAACTTTTCACGCTTGAATAGTAGGAGTAGTTATCCTAT
TTATAGTTATAGCAACAGCTTTTTTAGGTTATGTTCTTCCCTGAGGACAAATATCATTTTGAGGAGCTACTGTTATTACTAACCTATTTTC
AGCTATTCCTTATATTGGGACAGACCTTGTTCAATGAATTTGAGGTGGATTTTCAGTTGATAATGCTACACTAACTCGATTTTTTACTTTT
CATTTTGTCCTTCCTTTTATTATTTCAGCAATAACTATTATCCACATCTTTTTTCTTCACCAATCAGGTGCTAATAACCCCTTAGGTGTTT
CAAGACAACTAGATAAAGTTCCTTTTCATCCTTATTTTACATTTAAAGACATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
GTCTCTTCTTAACCCTTATCTTTTAGGAGACCCTGATAATTTCATCAGAGCTAATCCATTAGTCACTCCTGCTCATATTCAACCAGAATGA
TACTTCTTATTTGCCTATGCTATTCTCCGGTCAATTCCAAATAAACTTGGAGGAGTAATTGCTCTAGTTGCTTCAGTAGCGATTATTATAA
TTTTACCTTTTACTCATACTTCAAATTTTCGAAGATTGACATTCTACCCCTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTATTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTGGAAGAACCTTATGTAATTACAGGACAAATCTTAACTATTACTTACTTTTCTCTATTTATT
ATTAACCCTTTACTACTTATAAGTTGAGATAAAATATTAAAAT
>RW03_Cytb
ATGACAATACCTCTTCGAAAAGTTCATCCTTTATTCAAAATCGTAAATAATTCTTTAATTGATATACCTCTTCCTTCAAATATTTCTACTT
TCTGAAATTTTGGATCTCTTCTAGGTTTATGTTTAATTATTCAAATCGCCACAGGTCTGTTTTTAGCAATGCACTATACTGCCCATATTGA
CTTAGCATTCTCTAGAGTAGCACATATCTGTCGAGACGTAAATTATGGGTGACTCCTTCGTACAATACATGCTAATGGGGCCTCTTTTTTT
TTTATTTGTCTTTATATTCATATTGGCCGAGGTATTTATTATGGATCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATTTTAT
TTATAGTCATAGCAACAGCTTTTCTAGGCTATGTTCTCCCATGGGGACAAATATCATTCTGAGGTGCTACTGTGATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGAACAGATCTTGTCCAATGAATCTGAGGGGGCTTTTCAGTTGATAACGCCACATTAACTCGCTTTTTCACTTTT
CATTTTGTCCTTCCCTTTATCATTGCAGCAATAACTATTATCCATATTTTTTTCCTACATCAATCCGGTGCTAATAACCCTCTAGGTGTTT
CAAGACAATTAGATAAAGTTCCTTTTCATCCTTATTTCACATTTAAAGATATTGTAGGATTTATTGTGATATTTACACTTCTATTAATTTT
ATCTCTTCTTAATCCATACCTATTAGGTGACCCTGATAATTTTATTAGAGCCAATCCACTAGTTACTCCTGCCCATATTCAACCAGAATGA
TATTTTTTATTTGCTTATGCAATCCTACGATCAATCCCAAATAAGCTTGGAGGAGTAATCGCCCTAGTTGCTTCGGTAGCAATTATTATAA
TTCTACCTTTTACCCATACTTCAAATTTCCGAAGTCTAACATTTTATCCTTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTACTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTAGAAGAACCTTATGTTATTACAGGTCAAATTTTAACTATTACTTATTTTTCTCTATTTATT
ATTAATCCATTATTACTTATAAGCTGAGATAAAATATTAAAAT
>RW04_Cytb
ATGACAATACCTCTTCGAAAAGTTCATCCTTTATTCAAAATCGTAAATAATTCTTTAATTGATATACCTCTTCCTTCAAATATTTCTACTT
TCTGAAATTTTGGATCTCTTCTAGGTTTATGTTTAATTATTCAAATCGCCACAGGTCTGTTTTTAGCAATGCACTATACTGCCCATATTGA
CTTAGCATTCTCTAGAGTAGCACATATCTGTCGAGACGTAAATTATGGGTGACTCCTTCGTACAATACATGCTAATGGGGCCTCTTTTTTT
TTTATTTGTCTTTATATTCATATTGGCCGAGGTATTTATTATGGATCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATTTTAT
TTATAGTCATAGCAACAGCTTTTCTAGGCTATGTTCTCCCATGGGGACAAATATCATTCTGAGGTGCTACTGTGATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGAACAGATCTTGTCCAATGAATCTGAGGAGGCTTTTCAGTTGATAACGCCACATTAACTCGCTTTTTCACTTTT

AGGCTTTTCAGTTGATAACGCCACATTAACTCGCTTTTTCACTTTT

CATTTTGTCCTTCCCTTTATCATTGCAGCAATAACTATTATCCATATTTTTTTCCTACATCAATCCGGTGCTAATAACCCTCTAGGTGTTT
CAAGACAATTAGATAAAGTTCCTTTTCATCCTTATTTCACATTTAAAGATATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
ATCTCTTCTTAATCCATACCTATTAGGTGACCCTGATAATTTTATTAGAGCCAATCCACTAGTTACTCCTGCCCATATTCAACCAGAATGA
TATTTTTTATTTGCTTATGCAATCCTACGATCAATCCCAAATAAGCTTGGAGGAGTAATCGCCCTAGTTGCTTCGGTAGCAATTATTATAA
TTCTACCTTTTACCCATACTTCAAATTTCCGAAGTCTAACATTTTATCCTTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTACTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTAGAAGAACCTTATGTTATTACAGGTCAAATTTTAACTATTACTTATTTTTCTCTATTTATT
ATTAATCCATTATTACTTATAAGCTGAGATAAAATATTAAAAT
>RW08_Cytb
ATGACAATACCTCTTCGAAAAGTTCATCCTTTATTCAAAATCGTAAATAATTCTTTAATTGATATACCTCTTCCTTCAAATATTTCTACTT
TCTGAAATTTTGGATCTCTTCTAGGTTTATGTTTAATTATTCAAATCGCCACAGGTCTGTTTTTAGCAATGCACTATACTGCCCATATTGA
CTTAGCATTCTCTAGAGTAGCACATATCTGTCGAGACGTAAATTATGGGTGACTCCTTCGTACAATACATGCTAATGGGGCCTCTTTTTTT
TTTATTTGTCTTTATATTCATATTGGCCGAGGTATTTATTATGGATCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATTTTAT
TTATAGTCATAGCAACAGCTTTTCTAGGCTATGTTCTCCCATGGGGACAAATATCATTCTGAGGTGCTACTGTGATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGAACAGATCTTGTCCAATGAATCTGAGG
CATTTTGTCCTTCCCTTTATCATTGCAGCAATAACTATTATCCATATTTTTTTCCTACATCAATCCGGTGCTAATAACCCTCTAGGTGTTT
CAAGACAATTAGATAAAGTTCCTTTTCATCCTTATTTCACATTTAAAGATATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
ATCTCTTCTTAATCCATACCTATTAGGTGACCCTGATAATTTTATTAGAGCCAATCCACTAGTTACTCCTGCCCATATTCAACCAGAATGA
TATTTTTTATTTGCTTATGCAATCCTACGATCAATCCCAAATAAGCTTGGAGGAGTAATCGCCCTAGTTGCTTCGGTAGCAATTATTATAA
TTCTACCTTTTACCCATACTTCAAATTTCCGAAGTCTAACATTTTATCCTTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTACTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTAGAAGAACCTTATGTTATTACAGGTCAAATTTTAACTATTACTTATTTTTCTCTATTTATT
ATTAATCCATTATTACTTATAAGCTGAGATAAAATATTAAAAT
>RW09_Cytb
ATGACAATACCTCTTCGAAAAGTTCATCCTTTATTCAAAATCGTAAATAATTCTTTAATTGATATACCTCTTCCTTCAAATATTTCTACTT
TCTGAAATTTTGGATCTCTTCTAGGTCTATGTTTAATTATTCAAATCGCCACAGGTCTGTTTTTAGCAATGCACTATACTGCCCATATTGA
CTTAGCATTCTCTAGAGTAGCACATATCTGTCGAGACGTAAATTATGGGTGACTCCTTCGTACAATACATGCTAATGGGGCCTCTTTTTTT
TTTATTTGTCTTTATATTCATATTGGCCGAGGTATTTATTATGGATCTTATATAACTTTCCATGCTTGGATAGTAGGAGTAGTAATTTTAT
TTATAGTCATAGCAACAGCTTTTCTAGGCTATGTTCTCCCATGGGGACAAATATCATTCTGAGGTGCTACTGTGATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGAACAGATCTTGTCCAATGAATCTGAGGAGGCTTTTCAGTTGATAACGCCACATTAACTCGCTTTTTCACTTTT
CATTTTGTCCTTCCCTTTATCATTGCAGCAATAACTATTATCCATATTTTTTTCCTACATCAATCCGGTGCTAATAACCCTCTAGGTGTTT
CAAGACAATTAGATAAAGTTCCTTTTCATCCTTATTTCACATTTAAAGATATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
ATCTCTTCTTAATCCATACCTATTAGGTGACCCTGATAATTTTATTAGAGCCAATCCACTAGTTACTCCTGCCCATATTCAACCAGAATGA
TATTTTTTATTTGCTTATGCAATCCTACGATCAATCCCAAATAAGCTTGGAGGAGTAATCGCCCTAGTTGCTTCGGTAGCAATTATTATAA
TTCTACCTTTTACCCATACTTCAAATTTCCGAAGTCTAACATTTTATCCTTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTACTAAT



TCTTCTTACTTGAATTGGAGCTCGACCTGTAGAAGAACCTTATGTTATTACAGGTCAAATTTTAACTATTACTTATTTTTCTCTATTTATT
ATTAATCCATTATTACTTATAAGCTGAGATAAAATATTAAAAT
>SW02_Cytb
ATGACAATACCTCTTCGAAAAGTTCATCCTTTATTCAAAATCGTAAATAATTCTTTAATTGATATACCTCTTCCTTCAAATATTTCTACTT
TCTGAAATTTTGGATCTCTTCTAGGTTTATGTTTAATTATTCAAATCGCCACAGGTCTGTTTTTAGCAATGCACTATACTGCCCATATTGA
CTTAGCATTCTCTAGAGTAGCACATATCTGTCGAGACGTAAATTATGGGTGACTCCTTCGTACAATACATGCTAATGGGGCCTCTTTTTTT
TTTATTTGTCTTTATATTCATATTGGCCGAGGTATTTATTATGGATCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATTTTAT
TTATAGTCATAGCAACAGCTTTTCTAGGCTATGTTCTCCCATGGGGACAAATATCATTCTGAGGTGCTACTGTGATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGAACAGATCTTGTCCAATGAATCTGAGGAGGCTTTTCAGTTGATAACGCCACATTAACTCGCTTTTTCACTTTT

TATTTTTTTCCTACATCAATCCGGTGCTAATAACCCTCTAGGTGTTT

TATTTTTTTCCTACATCAATCCGGTGCTAATAACCCTCTAGGTGTTT

CATTTTGTCCTTCCCTTTATCATTGCAGCAATAACTATTATCCATATTTTTTTCCTACATCAATCCGGTGCTAATAACCCTCTAGGTGTTT
CAAGACAATTAGATAAAGTTCCTTTTCATCCTTATTTCACATTTAAAGATATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
ATCTCTTCTTAATCCATACCTATTAGGTGACCCTGATAATTTTATTAGAGCCAATCCACTAGTTACTCCTGCCCATATTCAACCAGAATGA
TATTTTTTATTTGCTTATGCAATCCTACGATCAATCCCAAATAAGCTTGGAGGAGTAATCGCCCTAGTTGCTTCGGTAGCAATTATTATAA
TTCTACCTTTTACCCATACTTCAAATTTCCGAAGTCTAACATTTTATCCTTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTACTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTAGAAGAACCTTATGTTATTACAGGTCAAATTTTAACTATTACTTATTTTTCTCTATTTATT
ATTAATCCATTATTACTTATAAGCTGAGATAAAATATTAAAAT
>SW03_Cytb
ATGACAATACCTCTTCGAAAAGTTCATCCTTTATTCAAAATCGTAAATAATTCTTTAATTGATATACCTCTTCCTTCAAATATTTCTACTT
TCTGAAATTTTGGATCTCTTCTAGGTTTATGTTTAATTATTCAAATCGCCACAGGTCTGTTTTTAGCAATGCACTATACTGCCCATATTGA
CTTAGCATTCTCTAGAGTAGCACATATCTGTCGAGACGTAAATTATGGGTGACTCCTTCGTACAATACATGCTAATGGGGCCTCTTTTTTT
TTTATTTGTCTTTATATTCATATTGGCCGAGGTATTTATTATGGATCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATTTTAT
TTATAGTCATAGCAACAGCTTTTCTAGGCTATGTTCTCCCATGGGGACAAATATCATTCTGAGGTGCTACTGTGATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGAACAGATCTTGTCCAATGAATCTGAGGAGGCTTTTCAGTTGATAACGCCACATTAACTCGCTTTTTCACTTTT

CCCTTTATCATTGCAGCAATAACTATTATCCACATTTTGTCCTT
CAAGACAATTAGATAAAGTTCCTTTTCATCCTTATTTCACATTTAAAGATATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
ATCTCTTCTTAATCCATACCTATTAGGTGACCCTGATAATTTTATTAGAGCCAATCCACTAGTTACTCCTGCCCATATTCAACCAGAATGA
TATTTTTTATTTGCTTATGCAATCCTACGATCAATCCCAAATAAGCTTGGAGGAGTAATCGCCCTAGTTGCTTCGGTAGCAATTATTATAA
TTCTACCTTTTACCCATACTTCAAATTTCCGAAGTCTAACATTTTATCCTTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTACTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTAGAAGAACCTTATGTTATTACAGGTCAAATTTTAACTATTACTTATTTTTCTCTATTTATT
ATTAATCCATTATTACTTATAAGCTGAGATAAAATATTAAAAT
>SW04_Cytb
ATGACAATACCTCTTCGAAAAGTTCATCCTTTATTCAAAATCGTAAATAATTCTTTAATTGATATACCTCTTCCTTCAAATATTTCTACTT
TCTGAAATTTTGGATCTCTTCTAGGTTTATGTTTAATTATTCAAATCGCCACAGGTCTGTTTTTAGCAATGCACTATACTGCCCATATTGA
CTTAGCATTCTCTAGAGTAGCACATATCTGTCGAGACGTAAATTATGGGTGACTCCTTCGTACAATACATGCTAATGGGGCCTCTTTTTTT
TTTATTTGTCTTTATATTCATATTGGCCGAGGTATTTATTACGGATCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATTTTAT
TTATAGTCATAGCAACAGCTTTTCTAGGCTATGTTCTCCCATGGGGACAAATATCATTCTGAGGTGCTACTGTGATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGAACAGATCTTGTCCAATGAATCTGAGGAGGCTTTTCAGTTGATAACGCCACATTAACTCGCTTTTTCACTTTT

CCCTTTATCATTGCAGCAATAACTATTATCCACATTTTGTCCTT
CAAGACAATTAGATAAAGTTCCTTTTCATCCTTATTTCACATTTAAAGATATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
ATCTCTTCTTAATCCATACCTATTAGGTGACCCTGATAATTTTATTAGAGCCAATCCACTAGTTACTCCTGCCCATATTCAACCAGAATGA
TATTTTTTATTTGCTTATGCAATCCTACGATCAATCCCAAATAAGCTTGGAGGAGTAATCGCCCTAGTTGCTTCGGTAGCAATTATTATAA
TTCTACCTTTTACCCATACTTCAAATTTCCGAAGTCTAACATTTTATCCTTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTACTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTAGAAGAACCTTATGTTATTACAGGTCAAATTTTAACTATTACTTATTTTTCTCTATTTATT
ATTAATCCATTATTACTTATAAGCTGAGATAAAATATTAAAAT
>SW05_Cytb
ATGACAATACCTCTTCGAAAAGTTCATCCTTTATTCAAAATCGTAAATAATTCTTTAATTGATATACCTCTTCCTTCAAATATTTCTACTT
TCTGAAATTTTGGATCTCTTCTAGGTTTATGTTTAATTATTCAAATCGCCACAGGTCTGTTTTTAGCAATGCACTATACTGCCCATATTGA
CTTAGCATTCTCTAGAGTAGCACATATCTGTCGAGACGTAAATTATGGGTGACTCCTTCGTACAATACATGCTAATGGGGCCTCTTTTTTT
TTTATTTGTCTTTATATTCATATTGGCCGAGGTATTTATTATGGATCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATTTTAT
TTATAGTCATAGCAACAGCTTTTCTAGGCTATGTTCTCCCATGGGGACAAATATCATTCTGAGGTGCTACTGTGATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGAACAGATCTTGTCCAATGAATCTGAGGAGGCTTTTCAGTTGATAACGCCACATTAACTCGCTTTTTCACTTTT
CATTTTGTCCTTCCCTTTATCATTGCAGCAATAACTATTATCCATATTTTTTTCCTACATCAATCCGGTGCTAATAACCCTCTAGGTGTTT
CAAGACAATTAGATAAAGTTCCTTTTCATCCTTATTTCACATTTAAAGATATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
ATCTCTTCTTAATCCATACCTATTAGGTGACCCTGATAATTTTATTAGAGCCAATCCACTAGTTACTCCTGCCCATATTCAACCAGAATGA
TATTTTTTATTTGCTTATGCAATCCTACGATCAATCCCAAATAAGCTTGGAGGAGTAATCGCCCTAGTTGCTTCGGTAGCAATTATTATAA
TTCTACCTTTTACCCATACTTCAAATTTCCGAAGTCTAACATTTTATCCTTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTACTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTAGAAGAACCTTATGTTATTACAGGTCAAATTTTAACTATTACTTATTTTTCTCTATTTATT
ATTAATCCATTATTACTTATAAGCTGAGATAAAATATTAAAAT
>SW06_Cytb
ATGACAATACCTCTTCGAAAAGTTCATCCTTTATTCAAAATCGTAAATAATTCTTTAATTGATATACCTCTTCCTTCAAATATTTCTACTT
TCTGAAATTTTGGATCTCTTCTAGGTTTATGTTTAATTATTCAAATCGCCACAGGTCTGTTTTTAGCAATGCACTATACTGCCCATATTGA
CTTAGCATTCTCTAGAGTAGCACATATCTGTCGAGACGTAAATTATGGGTGACTCCTTCGTACAATACATGCTAATGGGGCCTCTTTTTTT
TTTATTTGTCTTTATATTCATATTGGCCGAGGTATTTATTATGGATCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATTTTAT
TTATAGTCATAGCAACAGCTTTTCTAGGCTATGTTCTCCCATGGGGACAAATATCATTCTGAGGTGCTACTGTGATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGAACAGATCTTGTCCAATGAATCTGAGGAGGCTTTTCAGTTGATAACGCCACATTAACTCGCTTTTTCACTTTT
CATTTTGTCCTTCCCTTTATCATTGCAGCAATAACTATTATCCATATTTTTTTCCTACATCAATCCGGTGCTAATAACCCTCTAGGTGTTT
CAAGACAATTAGATAAAGTTCCTTTTCATCCTTATTTCACATTTAAAGATATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
ATCTCTTCTTAATCCATACCTATTAGGTGACCCTGATAATTTTATTAGAGCCAATCCACTAGTTACTCCTGCCCATATTCAACCAGAATGA
TATTTTTTATTTGCTTATGCAATCCTACGATCAATCCCAAATAAGCTTGGAGGAGTAATCGCCCTAGTTGCTTCGGTAGCAATTATTATAA
TTCTACCTTTTACCCATACTTCAAATTTCCGAAGTCTAACATTTTATCCTTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTACTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTAGAAGAACCTTATGTTATTACAGGTCAAATTTTAACTATTACTTATTTTTCTCTATTTATT
ATTAATCCATTATTACTTATAAGCTGAGATAAAATATTAAAAT
>SW08_Cytb
ATGACAATACCTCTTCGAAAAGTTCATCCTTTATTCAAAATCGTAAATAATTCTTTAATTGATATACCTCTTCCTTCAAATATTTCTACTT
TCTGAAATTTTGGATCTCTTCTAGGTTTATGTTTAATTATTCAAATCGCCACAGGTCTGTTTTTAGCAATGCACTATACTGCCCATATTGA
CTTAGCATTCTCTAGAGTAGCACATATCTGTCGAGACGTAAATTATGGGTGACTCCTTCGCACAATACATGCTAATGGGGCCTCTTTTTTT
TTTATTTGTCTTTATATTCATATTGGCCGAGGTATTTATTATGGATCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATTTTAT



TTATAGTCATAGCAACAGCTTTTCTAGGCTATGTTCTCCCATGGGGACAAATATCATTCTGAGGTGCTACTGTGATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGAACAGATCTTGTCCAATGAATCTGAGGAGGTTTTTCAGTTGATAACGCCACATTAACTCGCTTTTTCACTTTT
CATTTTGTCCTTCCCTTTATCATTGCAGCAATAACTATTATCCATATTTTTTTCCTACATCAATCCGGTGCTAATAACCCTCTAGGTGTTT
CAAGACAATTAGACAAAGTTCCTTTTCATCCTTATTTCACATTTAAAGATATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
ATCTCTTCTTAATCCATACCTATTAGGTGACCCTGATAATTTTATTAGAGCCAATCCACTAGTTACTCCTGCCCATATTCAACCAGAATGA
TATTTTTTATTTGCTTATGCAATCCTACGATCAATCCCAAATAAGCTTGGAGGAGTAATCGCCCTAGTTGCTTCGGTAGCAATTATTATAA
TTCTACCTTTTACCCATACTTCAAATTTCCGAAGTCTAACATTTTATCCTTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTACTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTAGAAGAACCTTATGTTATTACAGGTCAAATTTTAACTATTACTTATTTTTCTCTATTTATT
ATTAATCCATTATTACTTATAAGCTGAGATAAAATATTAAAAT
>TW22_Cytb
ATGACAATACCTCTTCGAAAAGTTCATCCTTTATTCAAAATCGTAAATAATTCTTTAATTGATATACCTCTTCCTTCAAATATTTCTACTT
TCTGAAATTTTGGATCTCTTCTAGGTTTATGTTTAATTATTCAAATCGCCACAGGTCTGTTTTTAGCAATGCACTATACTGCCCATATTGA
CTTAGCATTCTCTAGAGTAGCACATATCTGTCGAGACGTAAATTATGGGTGACTCCTTCGTACAATACATGCTAATGGGGCCTCTTTTTTT
TTTATTTGTCTTTATATTCATATTGGCCGAGGTATTTATTATGGATCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATTTTAT
TTATAGTCATAGCAACAGCTTTTCTAGGCTATGTTCTCCCATGGGGACAAATATCATTCTGAGGTGCTACTGTGATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGAACAGATCTTGTCCAATGAATCTGAGGAGGCTTTTCAGTTGATAACGCCACATTAACTCGCTTTTTCACTTTT
CATTTTGTCCTTCCCTTTATCATTGCAGCAATAACTATTATCCATATTTTTTTCCTACATCAATCCGGTGCTAATAACCCCCTAGGTGTTT
CAAGACAATTAGATAAAGTTCCTTTTCATCCTTATTTCACATTTAAAGATATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
ATCTCTTCTTAATCCATACCTATTAGGTGACCCTGATAATTTTATTAGAGCCAATCCACTAGTTACTCCTGCCCATATTCAACCAGAATGA
TATTTTTTATTTGCTTATGCAATCCTACGATCAATCCCAAATAAGCTTGGAGGAGTAATCGCCCTAGTTGCTTCGGTAGCAATTATTATAA
TTCTACCTTTTACCCATACTTCAAATTTCCGAAGTCTAACATTTTATCCTTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTACTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTAGAAGAACCTTATGTTATTACAGGTCAAATTTTAACTATTACTTATTTTTCTCTATTTATT
ATTAATCCATTATTACTTATAAGCTGAGATAAAATATTAAAAT
>TW34_Cytb
ATGACAATACCTCTTCGAAAAGTTCATCCTTTATTCAAAATCGTAAATAATTCTTTAATTGATATACCTCTTCCTTCAAATATTTCTACTT
TCTGAAATTTTGGATCTCTTTTAGGTTTATGTTTAATTATTCAAATCGCCACAGGTCTGTTTTTAGCAATGCACTATACTGCCCATATTGA
CTTAGCATTCTCTAGAGTAGCACATATCTGTCGAGACGTAAATTATGGGTGGCTCCTTCGTACAATACATGCTAATGGGGCCTCTTTTTTT
TTTATTTGTCTTTATATTCATATTGGCCGAGGTATTTATTACGGATCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATTTTAT
TTATAGTCATAGCAACAGCTTTTCTAGGCTATGTTCTCCCATGGGGACAAATATCATTCTGAGGTGCTACTGTGATTACTAACCTCTTTTC
AGCTATCCCATATATTGGAACAGATCTTGTCCAATGAATCTGAGGAGGCTTTTCAGTTGATAACGCCACATTAACTCGCTTTTTCACTTTT
CATTTTGTCCTTCCCTTTATCATTGCAGCAATAACTATTATCCATATTTTTTTCCTACATCAATCCGGTGCTAATAACCCTCTAGGTGTTT
CAAGACAGTTAGATAAAGTTCCTTTTCATCCTTATTTCACATTTAAAGATATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
ATCTCTTCTTAATCCATACCTATTAGGTGACCCTGATAATTTTATTAGAGCCAATCCACTAGTTACTCCTGCCCATATTCAACCAGAATGA
TATTTTTTATTTGCTTATGCAATCCTACGATCAATCCCAAATAAGCTTGGAGGAGTAATCGCCCTAGTTGCTTCGGTAGCAATTATTATAA
TTCTACCTTTTACCCATACTTCAAATTTCCGAAGTCTAACATTTTATCCTTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTACTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTAGAAGAACCTTATGTTATTACAGGTCAAATTTTAACTATTACTTATTTTTCTCTATTTATT
ATTAATCCATTATTACTTATAAGCTGAGATAAAATATTAAAAT
>TW38_Cytb
ATGACAATACCTCTTCGAAAAGTTCATCCTTTATTCAAAATCGTAAATAATTCTTTAATTGATATACCTCTTCCTTCAAATATTTCTACTT
TCTGAAATTTTGGATCTCTTCTAGGTTTATGTTTAATTATTCAAATCGCCACAGGTCTGTTTTTAGCAATGCACTATACTGCCCATATTGA
CTTAGCATTCTCTAGAGTAGCACATATCTGTCGAGACGTAAATTATGGGTGACTCCTTCGTACAATACATGCTAATGGGGCCTCTTTTTTT
TTTATTTGTCTTTATATTCATATTGGCCGAGGTATTTATTATGGATCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATTTTAT
TTATAGTCATAGCAACAGCTTTTCTAGGCTATGTTCTCCCATGGGGACAAATATCATTCTGAGGTGCTACTGTGATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGAACAGATCTTGTCCAATGAATCTGAGGAGGCTTTTCAGTTGATAACGCCACATTAACTCGCTTTTTCACTTTT

AGGCTTTTCAGTTGATAACGCCACATTAACTCGCTTTTTCACTTTT

CATTTTGTCCTTCCCTTTATCATTGCAGCAATAACTATTATCCATATTTTTTTCCTACATCAATCCGGTGCTAATAACCCTCTAGGTGTTT
CAAGACAATTAGATAAAGTTCCTTTTCATCCTTATTTCACATTTAAAGATATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
ATCTCTTCTTAATCCATACCTATTAGGTGACCCTGATAATTTTATTAGAGCCAATCCACTAGTTACTCCTGCCCATATTCAACCAGAATGA
TATTTTTTATTTGCTTATGCAATCCTACGATCAATCCCAAATAAGCTTGGAGGAGTAATCGCCCTAGTTGCTTCGGTAGCAATTATTATAA
TTCTACCTTTTACCCATACTTCAAATTTCCGAAGTCTAACATTTTATCCTTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTACTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTAGAAGAACCTTATGTTATTACAGGTCAAATTTTAACTATTACTTATTTTTCTCTATTTATT
ATTAATCCATTATTACTTATAAGCTGAGATAAAATATTAAAAT
>TW44_Cytb
ATGACAATACCTCTTCGAAAAGTTCATCCTTTATTCAAAATCGTAAATAATTCTTTAATTGATATACCTCTTCCTTCAAATATTTCTACTT
TCTGAAATTTTGGATCTCTTCTAGGTTTATGTTTAATTATTCAAATCGCCACAGGTCTGTTTTTAGCAATGCACTATACTGCCCATATTGA
CTTAGCATTCTCTAGAGTAGCACATATCTGTCGAGACGTAAATTATGGGTGACTCCTTCGTACAATACATGCTAATGGGGCCTCTTTTTTT
TTTATTTGTCTTTATATTCATATTGGCCGAGGTATTTATTATGGATCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATTTTAT
TTATAGTCATAGCAACAGCTTTTCTAGGCTATGTTCTCCCATGGGGACAAATATCATTCTGAGGTGCTACTGTGATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGAACAGATCTTGTCCAATGAATCTGAGG
CATTTTGTCCTTCCCTTTATCATTGCAGCAATAACTATTATCCATATTTTTTTCCTACATCAATCCGGTGCTAATAACCCTCTAGGTGTTT
CAAGACAATTAGATAAAGTTCCTTTTCATCCTTATTTCACATTTAAAGATATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
ATCTCTTCTTAATCCATACCTATTAGGTGACCCTGATAATTTTATTAGAGCCAATCCACTAGTTACTCCTGCCCATATTCAACCAGAATGA
TATTTTTTATTTGCTTATGCAATCCTACGATCAATCCCAAATAAGCTTGGAGGAGTAATCGCCCTAGTTGCTTCGGTAGCAATTATTATAA
TTCTACCTTTTACCCATACTTCAAATTTCCGAAGTCTAACATTTTATCCTTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTACTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTAGAAGAACCTTATGTTATTACAGGTCAAATTTTAACTATTACTTATTTTTCTCTATTTATT
ATTAATCCATTATTACTTATAAGCTGAGATAAAATATTAAAAT
>CP01_Cytb
ATGACAATACCTCTTCGAAAAGTTCATCCTTTATTCAAAATCGTAAATAATTCTTTAATTGATATACCTCTTCCTTCAAATATTTCTACTT
TCTGAAATTTTGGATCTCTTCTAGGTTTATGTTTAATTATTCAAATCGCCACAGGTCTGTTTTTAGCAATGCACTATACTGCCCATATTGA
CTTAGCATTCTCTAGAGTAGCACATATCTGTCGAGACGTAAATTATGGGTGACTCCTTCGTACAATACATGCTAATGGGGCCTCTTTTTTT
TTTATTTGTCTTTATATTCATATTGGCCGAGGTATTTATTATGGATCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATTTTAT
TTATAGTCATAGCAACAGCTTTTCTAGGCTATGTTCTCCCATGGGGACAAATATCATTCTGAGGTGCTACTGTGATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGAACAGATCTTGTCCAATGAATCTGAGGAGGCTTTTCAGTTGATAACGCCACATTAACTCGCTTTTTCACTTTT
CATTTTGTCCTTCCCTTTATCATTGCAGCAATAACTATTATCCATATTTTTTTCCTACATCAATCCGGTGCTAATAACCCTCTAGGTGTTT
CAAGACAATTAGATAAAGTTCCTTTTCATCCTTATTTCACATTTAAAGATATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
ATCTCTTCTTAATCCATACCTATTAGGTGACCCTGATAATTTTATTAGAGCCAATCCACTAGTTACTCCTGCCCATATTCAACCAGAATGA
TATTTTTTATTTGCTTATGCAATCCTACGATCAATCCCAAATAAACTTGGAGGAGTAATCGCCCTAGTTGCTTCGGTAGCAATTATTATAA
TTCTACCTTTTACCCATACTTCAAATTTCCGAAGTCTAACATTTTATCCTTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTACTAAT



TCTTCTTACTTGAATTGGAGCTCGACCTGTAGAAGAACCTTATGTTATTACAGGTCAAATTTTAACTATTACTTATTTTTCTCTATTTATT
ATTAATCCATTATTACTTATAAGCTGAGATAAAATATTAAAAT
>RW14_Cytb
ATGACAATACCTCTTCGAAAAGTTCATCCTTTATTCAAAATCGTAAATAATTCTTTAATTGATATACCTCTTCCTTCAAATATTTCTACTT
TCTGAAATTTTGGATCTCTTCTAGGTCTATGTTTAATTATTCAAATCGCCACAGGTCTGTTTTTAGCAATGCACTATACTGCCCATATTGA
CTTAGCATTCTCTAGAGTAGCACATATCTGTCGAGACGTAAATTATGGGTGACTCCTTCGTACAATACATGCTAATGGGGCCTCTTTTTTT
TTTATTTGTCTTTATATTCATATTGGCCGAGGTATTTATTATGGATCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATTTTAT
TTATAGTCATAGCAACAGCTTTTCTAGGCTATGTTCTCCCATGGGGACAAATATCATTCTGAGGTGCTACTGTGATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGAACAGATCTTGTCCAATGAATCTGAGGAGGCTTTTCAGTTGATAACGCCACATTAACTCGCTTTTTCACTTTT

TATTTTTTTCCTACATCAATCCGGTGCTAATAACCCTCTAGGTGTTT

TATTTTTTTCCTACATCAATCCGGTGCTAATAACCCTCTAGGTGTTT

CATTTTGTCCTTCCCTTTATCATTGCAGCAATAACTATTATCCATATTTTTTTCCTACATCAATCCGGTGCTAATAACCCTCTAGGTGTTT
CAAGACAATTAGATAAAGTTCCTTTTCATCCTTATTTCACATTTAAAGATATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
ATCTCTTCTTAATCCATACCTATTAGGTGACCCTGATAATTTTATTAGAGCCAATCCACTAGTTACTCCTGCCCATATTCAACCAGAATGA
TATTTTTTATTTGCTTATGCAATCCTACGATCAATCCCAAATAAGCTTGGAGGAGTAATCGCCCTAGTTGCTTCGGTAGCAATTATTATAA
TTCTACCTTTTACCCATACTTCAAATTTCCGAAGTCTAACATTTTATCCTTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTACTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTAGAAGAACCTTATGTTATTACAGGTCAAATTTTAACTATTACTTATTTTTCTCTATTTATT
ATTAATCCATTATTACTTATAAGCTGAGATAAAATATTAAAAT
>RW18_Cytb
ATGACAATACCTCTTCGAAAAGTTCATCCTTTATTCAAAATCGTAAATAATTCTTTAATTGATATACCTCTTCCTTCAAATATTTCTACTT
TCTGAAATTTTGGATCTCTTCTAGGTTTATGTTTAATTATTCAAATCGCCACAGGTCTGTTTTTAGCAATGCACTATACTGCCCATATTGA
CTTAGCATTCTCTAGAGTAGCACATATCTGTCGAGACGTAAATTATGGGTGACTCCTTCGTACAATACATGCTAATGGGGCCTCTTTTTTT
TTTATTTGTCTTTATATTCATATTGGCCGAGGTATTTATTATGGATCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATTTTAT
TTATAGTCATAGCAACAGCTTTTCTAGGCTATGTTCTCCCATGGGGACAAATATCATTCTGAGGTGCTACTGTGATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGAACAGATCTTGTCCAATGAATCTGAGGAGGCTTTTCAGTTGATAACGCCACATTAACTCGCTTTTTCACTTTT

CCCTTTATCATTGCAGCAATAACTATTATCCACATTTTGTCCTT
CAAGACAATTAGATAAAGTTCCTTTTCATCCTTATTTCACATTTAAAGATATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
ATCTCTTCTTAATCCATACCTATTAGGTGACCCTGATAATTTTATTAGAGCCAATCCACTAGTTACTCCTGCCCATATTCAACCAGAATGA
TATTTTTTATTTGCTTATGCAATCCTACGATCAATCCCAAATAAGCTTGGAGGAGTAATCGCCCTAGTTGCTTCGGTAGCAATTATTATAA
TTCTACCTTTTACCCATACTTCAAATTTCCGAAGTCTAACATTTTATCCTTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTACTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTAGAAGAACCTTATGTTATTACAGGTCAAATTTTAACTATTACTTATTTTTCTCTATTTATT
ATTAATCCATTATTACTTATAAGCTGAGATAAAATATTAAAAT
>TP01_Cytb
ATGACAATACCTCTTCGAAAAGTTCATCCTTTATTCAAAATCGTAAATAATTCTTTAATTGATATACCTCTTCCTTCAAATATTTCTACTT
TCTGAAATTTTGGATCTCTTCTAGGTTTATGTTTAATTATTCAAATCGCCACAGGTCTGTTTTTAGCAATGCACTATACTGCCCATATTGA
CTTAGCATTCTCTAGAGTAGCACATATCTGTCGAGACGTAAATTATGGGTGACTCCTTCGTACAATACATGCTAATGGGGCCTCTTTTTTT
TTTATTTGTCTTTATATTCATATTGGCCGAGGTATTTATTATGGATCTTATATAACTTTCCATGCTTGAATAGTAGGAGTAGTAATTTTAT
TTATAGTCATAGCAACAGCTTTTCTAGGCTATGTTCTCCCATGGGGACAAATATCATTCTGAGGTGCTACTGTGATTACTAACCTCTTTTC
AGCTATCCCGTATATTGGAACAGATCTTGTCCAATGAATCTGAGGAGGCTTTTCAGTTGATAACGCCACATTAACTCGCTTTTTCACTTTT

CCCTTTATCATTGCAGCAATAACTATTATCCACATTTTGTCCTT
CAAGACAATTAGATAAAGTTCCTTTTCATCCTTATTTCACATTTAAAGATATTGTAGGATTTATTGTTATATTTACACTTCTATTAATTTT
ATCTCTTCTTAATCCATACCTATTAGGTGACCCTGATAATTTTATTAGAGCCAATCCACTAGTTACTCCTGCCCATATTCAACCAGAATGA
TATTTTTTATTTGCTTATGCAATCCTACGATCAATCCCAAATAAGCTTGGAGGAGTAATCGCCCTAGTTGCTTCGGTAGCAATTATTATAA
TTCTACCTTTTACCCATACTTCAAATTTCCGAAGTCTAACATTTTATCCTTTAAATCAAATTATATTTTGAGTTTTAGTTTCAGTACTAAT
TCTTCTTACTTGAATTGGAGCTCGACCTGTAGAAGAACCTTATGTTATTACAGGTCAAATTTTAACTATTACTTATTTTTCTCTATTTATT
ATTAATCCATTATTACTTATAAGCTGAGATAAAATATTAAAAT
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