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1. Multiple Horizontal Gene Transfers of Ammonium 
Transporters/Ammonia Permeases from Prokaryotes to 
Eukaryotes: Toward a New Functional and Evolutionar y 
Classification 

1.1 Introduction 
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1.2 Materials and Methods 

1.2.1 Cultures and DNA extraction 
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1.2.2 Degenerate PCR and Sequencing 
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1.2.3 Genome Sequencing 
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1.2.4 Database Mining 
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1.2.5 Phylogenetic Methods 
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1.3 Results and Discussion 

1.3.1 Overview of Phylogenetic Tree 
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1.3.2 One Horizontal Gene Transfer During the Early Evolution of the 
Fungi Creates the MEP ����  clade 
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1.3.3 Horizontal transfers from hyperthermophilic 
chemoautolithotrophic prokaryotes into the Pezizomyco tina 
(leotiomyceta) and land plants (Embryophyta) charac terize the MEP ��� �  
clade 
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1.3.4 Recent Transfers into Eukaryotes occur during  the evolution of 
the MEP ����  gene family 
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1.3.5 Multiple independent horizontal gene transfers  into restricted 
lineages of eukaryotes in the MEP grade 
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1.3.6 Fungal MEP ��� �  gene preferentially retained in lichens 
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1.3.7 Dating the transfers 
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1.3.8 Functional differences of AMT-Euk, MEP and Rh  transporters? 
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1.3.9 Nomenclatural notes 
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2. An in-depth phylogenetic and physiological 
exploration of the MEP �  clade ammonium 
transporters/ammonia permeases 

2.1 Introduction 
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2.2 Materials and Methods 

2.2.1 Media and culture conditions 

� $������

�

����
'�

����������

�������/�����
������������� ����
��
�������
����

#��������������5
��
��1��#�3������
������,0-EQ����

���
������ ��
��1/�
���
�



�

;+�

����������
��������������
����
�3'�+Q������
������+Q������1������ ������� �-<<+7�

�����&�@�4��
����-<<D3�/�
����������
���
�����������+���'�:���'�E���' �-,��������

+,��������������
����
�7��������
��
���.�����
���������1�.3������ ���������'�/�����

���
���
��B0E��8�����

���
��������
��/�
���
�����������
'�
����� ���
���/�
������������

����
��5���
�������'�+Q������
������+Q�����0��M��

�

����
�/����� ��/���
�;,\.�����
�

�����
������
���0�� ���������	
��� �/�
�����
�������
������
������
���������*����


����������
���
�����9M9�����������
�

�������+,��8�����
��5
� ��
�����+��8�����

�

�5
���
�1#����J����-<BB30�������

2.2.2 Construction of plasmids 
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2.2.3 Construction of yeast strains 
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2.2.4 DNA amplification and Sanger Sequencing 
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2.2.5 Illumina sequencing 
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2.2.6 Genome assembly  
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2.2.7 Phylogenetic analysis 
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2.3 Results 

2.3.1 Cladonia grayi  Mep1a and Mep1b are functional ammonium 
transporters 
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2.3.2 Genome sequencing and assembly 
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2.3.3 A panel of 20 test genes is used to assess co mpleteness of 
genome assembly 
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2.3.4 Plant-like MEP �  AMTPs are missing from the genomes of 
lichens growing in high-nitrogen habitats 
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Peltigerales  

Caliciales  

Ostropomycetidae  

Eurotiomycetidae  

Chaetothyriomycetidae  

Lichinomycetes  
Arthoniomycetes  

Dothidiomycetes  

Sordariomycetes  

Leotiomycetes  

Pezizomycetes  
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2.3.5 Plant-like MEP �  AMTPs are missing from the genomes of 
lichens that are symbiotic with nitrogen-fixing cya nobacteria 
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2.3.6 Plant-like AMTPs are found in the Ostropomyce tidae but not the 
Acarosporomycetidae 
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2.3.7 Distribution of MEP �  in the Chaetothyriomycetidae is patchy �
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2.3.8 The MEP �  gene replaces the high-affinity MEP �  gene in 
Graphis  scripta  
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2.3.9 Phylogenetic tree 
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3. DNA methylation of the lichen Cladonia grayi  in the 
symbiotic and free-living states 

3.1 Introduction 
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3.1.1 Reproducing the Armaleo and Miao Effect   
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3.1.2 Finding the silencing machinery 
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3.1.3 Finding the silencing targets 
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3.2 Methods 

3.2.1 Cultures 
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3.2.2 Genomic DNA extractions 
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3.2.3  DNA Amplification, Cloning and Sanger Sequen cing 
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3.2.4 Southern blotting 
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3.2.5 DNA immunoblotting 
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3.2.6 Methylated DNA library construction 
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3.2.7 Methylated DNA Immunoprecipitation (MeDIP)  
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3.2.8 Chromatin immunoprecipitation (ChIP) 
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3.2.9 Bisulfite sequencing of candidate methylated regions 
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3.2.10 Bisulfite genome sequencing 
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3.2.11 Genome mining 
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3.2.12  Genome sequencing 
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3.3 Results 

3.3.1 Evidence for increased fungal DNA methylation  in the symbiotic 
state of Cladonia grayi 
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3.3.2 Identification of DNA methyltransferases from  lichenizing fungi 
from diverse taxonomical groups 
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3.3.3 Identification of targets of DNA methylation in Cladonia grayi  
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3.3.4 Whole genome bisulfite sequencing  
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Squamule library Podetial library 
Riboflavin biosynthesis   Conidiation-specific laccase 
Hypothetical protein GTPase 
Sulfur transferase Late embryogenesis domain protein  
2-nitropropane dioxygenase  Repetitive region 1 
mRNA transport regulator Repetitive region 2 
DNA helicase Hypothetical protein 
Ribosome biogenesis Region of no homology 1 
Polyketide synthase Region of no homology 2 
Forkhead-associated domain  Region of no homology 3 
Hypothetical protein  
mRNA splicing  
Hypothetical protein  
Hypothetical protein  
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Appendix A: Accession numbers and genome coordinate s of ammonium 
transporter/ammonia permease genes of sequences gen erated for or used in this 
study  
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 '�+� �	�--<-<E-CB � +B-,<;B00+B-;,<B� �	�--<-<;+C< � �9)�G �
���
����
�
�����
��� �������EO-;,'��-�� � �	�-B<DBB-DC� -E-<E00-D<<D� �	�-B<DBB-D, � �9)�G �
���
����
�
�����
��� �������EO-;,'��+� � �	�-B<DBB-:; � �BE:D00D::<� �	�-B<DBB-C<� �9)�G �
���
����
�
�����
�� ��������EO-;,'��;� � �	�-B<DCC<:B� +EBE<00+<BBC� �	�-B<DCC::, � �9)�G �
���
����
�
�����
��� �������EO-;,'��C � �	�-B<D:,;+; � 1-;,<<:00-;;-EC3� �	�-B<D:,+;: � �9)�G �
�
���������
���� �
���
 �!��0����������
�
I9.+-'� �*$(�

�	�:D+E-ECB� 1:D:D;E00:DD+CE3� �	�:D+:DC,+ � �9)�G �

�
���������
���� �
���
 �!��0����������
�
I9.+-'� �*$'�

�	�:D+E-ECE� 1:C<:<<00::-BD,3� �	�:D+:<<,- � �9)�G �
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�
����	
������
��� )4 (-'�-�� � �	�CB:B+;;+� � -<;CCB;00-<;B+CB� �	�CB-,ECE; � �9)�G �
-�
�
����	
������
��� )4 (- ��+�� �	�CB:B+;;+ � 1BDBB-<+00BDBEE;D3� �	�CB--,C+C � �9)�G �
-�
�
����	
������
�� �)4 (-'�;�� � �	�CB:B+;;+ � -B,<;+C00-B--,,- � �	�CB-,E+<- � �9)�G �
-�
�
����	
������
��� )4 (-'�C�� �	�CB:B+;C; � 1EB:-B<00EBBEDC3� �	�CB--CCC-� �9)�G �
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�
�����%�
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��� �0�
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C+DB'�-��

�	�-CC<++:E+� 1:C,,, (::;<:3 � ?8# � �9)�G �

-�
�
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����
C+DB'�+��

�	�-CC<++;:, � :EEB,(:<;,, � ?8# � �9)�G �

-�
�
�����%�
��
��� �0�
�0��������
����
C+DB'�;��

�	�-CC<+-DD+� ;;DC, (;:;;E � ?8# � �9)�G �

-�
�
�����%�
��
�� ��0�
�0��������
����
C+DB'�C��

�	�-CC<++;CB� 1B:<C-(BE;D-3� ?8# � �9)�F �

-�
�
�����%�
��
��� �0�
�0��������
���� �	�-CC<++;CB� BB,,, (BE-E,� ?8# � ?8# �
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 ��EB,,'�- � �	�--B-;<C-C � -::-+: (-:B:;< � ?8# � �9)�G �
�����
����������� �
��
 �EB,,'�+�� �	�--B-;<:-< � 1C+C,ED(C+::EB3� ?8# � �9)�G �
�����
����������� �
��
 �EB,,'�;Z � �	�--B-;<:-< � U<ECD,(U<<,,, � ?8# � ?8# �
�����
����������� �
��
 �EB,,'�C�� �	�--B-;<C-, � -;+BB- (-;C+D-� ?8# � �9)�F �
�����
����������� �
��
 �EB,,�Z�� �	�--B-;<;B- � :<,:: (B,B<<� ?8# � ?8# �
�����
����
�
�����
 '��������( � ?8# � ?8# � �	�-+C:-B<ED � �9)�G �
;��������������
�
��
�� '��*$( � ?8# � ?8# � �	�+,:,-DB+ � �9)�G �
;��������������
�
��
�� '��*$' � ?8# � ?8# � �	�-:,C+B<+ � �9)�G �
;��������������
�
��
�� '��*$) � ?8# � ?8# � �	�-:,C+B<C � �9)�G �
#����
���������
 '��*$(�(� � �	�-E,,<+,D: � 1--C-EB;00--C;<;E� �	�-E,,<-:;: � �9)�G �
#����
���������
 '��*$(�(� � �	�-E,--:C+B � -:;-;C00-::,<< � �	�-E,--:;- � �9)�G �
#����
���������
 '��*$(�' � �	�-E,-,;,CD � 1DCDD;D00D:-,C,3� �	�-E,-,;,-+ � �9)�G �
#����
���������
 '��*$'�( � �	�-E,,DB;EC � 1E<D,EB00D,,,CD� �	�-E,,D:;<C � �9)�G �
#����
���������
 '��*$'�' � �	�-E,--,+C; � +:;:E00+B<B<� �	�-E,-,<<+: � �9)�G �
#����
���������
 '��*$'�)� � �	�-E,--+BCB � 1;E<;-+00;D+DBC3� �	�-E,--+B;+ � �9)�G �
#����
���������
 '��*$'�)� � �	�-E,--+BCB � 1;BDC<D00;E,;B;3� �	�-E,--+B;, � �9)�G �
#����
���������
 '��*$'�)� � �	�-E,--:+E< � B,,;-00B-D<B� �	�-E,--:-,E � �9)�G �
*�	����
����	
�
��� E,(-:'�- � �	�;D-,C+,< � -C;;C00-B-<D� ?8# � �9)�G �
*�	����
����	
�
��� E,(-:'�+ � �	�;D-,DE:: � 1++++;00+;D+-3� ?8# � �9)�G �
*�	����
����	
�
��� E,(-:'�; � �	�;D-,-<DC � 1<-CB00-,<<+� ?8# � �9)�G �
*��
����
������������� '����� � ?8# � ?8# � �	�:+;,BE- � �9)�G �
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� '�- � �	�-BCC+B+C:� B;-;+-00B;;;B: � �	�-BCC+B+,+� �9)�G �
���
�
��
���
�

� '�+� �	�-:E,E,E+D � ;C<,<-00;:,EE<� �	�D:-,E;;+ � �9)�G �
���
�
��
���
�

� '�; � �	�-BCC+E;;B � 1++-E;D00++;C<C3� �	�D:--+EDE � �9)�G �
���
�
��
���
�

� '�C� �	�-BCC+B+C:� B;-;+-00B;;;B: � �	�-BCC+B+,+� �9)�G �
��������������
�
�	���� '�- � �	�+:B;:;,+C � 1D,D+C;,00D,DC-B+3� �	�+::<;ECE+ � �9)�G �
��������������
�
�	���� '�+�� �	�+:B;:;,+C � 1+BD:;-<C00+BD::,C+3� �	�+::<CD-<- � �9)�G �
��������������
�
�	���� '�;� � �	�+--:DDEDB� 1+B+:DCD00+B+E:+C3� �	�+::<:CEE+ � �9)�G �
��������������
�
�	����? �� �	�+:B;:;,+C � 1+-D;BDB+00+-D;D:;D3� �	�+::<:CEE+ � ?8# �
��������������
��  �� '�- � �	�+-+:CC-,+ � 1-,;:-DE00-,;E;;D3 � �	�+-+:C+:;+ � �9)�G �
��������������
��  �� '�+� �	�+-+:;BD;; � 1-B::-D00-BE:BD3� �	�+-+:;C-,; � �9)�G �
��������������
��  �� '�; � �	�+-+:;,<,; � ;BD,,+C00;BD+-,B� �	�+-+:+DDB- � �9)�G �
��������������
��  �� '�C� �	�+-+:;,<,; � 1CDB<<;+00CDE-B-:3� �	�+-+:+<EE- � �9)�F �
��������������
��  ���� :� � �	�+-+:;C,,C � +-+E;-00+-C:D-� �	�+-+:;-,;C � �9)�G �
��
������
���
����� 3
������
 '�- � �	�-D<-<+:<- � ++-DBD<00+++,E-<� �	�-D<-D<B+E� �9)�G �
��
������
���
����� 3
������
 '�+� �	�-D<+,BC<B� 1-CBD;+C00-CB<<BB3� �	�-D<+,BC-C � �9)�G �
��
������
���
����� 3
������
 '�; � �	�-D<-<+:<- � :-;:C+,00:-;E;<B � �	�-D<-<-:B; � �9)�G �
��
������
���
����� 3
������
 '�C� �	�-D<-<BDE<� -BE;C<+00-BE:,E-� �	�-D<-<BE+: � �9)�G �
��
������
���
����� 3
������
 '�: � �	�-D<-<D:D, � -BE;C<+00-BE:,E-� �	�-D<-<E<-, � �9)�G �
!������
��
���� '�- � � ��������
���; � 1C,E<-:(C-,,E<3� ?8# � �9)�G �
!������
��
���� '�+� � ��������
���<� � 1+-+;DB(+-C:+-3� ?8# � �9)�G �
!������
��
���� '�; � � ��������
���-,� � -+B;,+B(-+BC;E;� ?8# � �9)�G �
!������
��
���� '�C� � ��������
��� -, � -E+B+,D(-E+EE,E� ?8# � �9)�G �
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���C� � 1BBD-DB(BB<C,D3� ?8# � �9)�G �
������
�����
���
���
��� '�*��( � �	�-B+<C<+-D� 1E;-C:C00E;+<;+3� ?8# � �9)�G �
������
�����
���
���
��� '�*��' � �	�--E<;ED,: � ;:EC::00;:D<:C� ?8# � �9)�G �
������
�����
� ��
���
��� '�*��) � �	�:,:<;:,; � 1D-,<D,00D-+CC<3� ?8# � �9)�G �
������
����
�����
������ '����( � �	�B;,:CC,B � +,B<D,B00+,E-+<<� �	�BD,;E+CD� �9)�G �
������
����
�����
������ '����' � �	�-B+;-+:E: � -E;-B+E00-E;;-B:� �	�BE<<<:,: � �9)�G �
������
�����
�����
������ '����) � �	�-B+;-+:E: � 1+<+CD<;00+<+BCCB3� �	�BD,,,,;C � �9)�G �
����
�������
���
����
�� '�-� � �	�-:B,:;:+B � 1ECDC:;00E:,+B+3� �	�-:B,:+DBB � �9)�G �
����
�������
���
����
�� '�+� �	�-:B,:D-<C � 1-;D,DB<00-;D+EB<3� �	�-:B,:E:C, � �9)�G �
����
�������
���
����
�� '�;� � �	�-:B,:B:-- � -C:-:<00-CBB<D� �	�-:B,::,B: � �9)�G �
$���
�����
�
��������
 '�- � �	�+C+EE-,-- � 1C+<BDC;00C+<D:B+3� �	�+C+EBD+<-� �9)�G �
$���
�����
�
��������
 '�+� �	�+C+E<E:,C� 1-<DC+B00+,,,;-3� �	�+-DE-ED:C� �9)�G �
$���
�����
�
��������
 '�; � �	�+C+EE-,-- � 1+D:::EC00+D:E<+:3� �	�+C+EB:+<+� �9)�G �
$���
�����
�
��������
 '�C� �	�+C+EE-,-- � -;DE;C+00-;D<,+;� �	�+C+EB++<-� �9)�F �
$���
�����
�
��������� '�: � �	�+-DE+-C-C� +:<,BC00+B,DD+� �	�+C+EE-B-; � �9)�G �
$���
���
���� '��*$( � ?8# � ?8# � �	�-E++--C< � �9)�G �
�
����	�������
 �:+-'� ���( � �	�C<,D;:+- � 1--,B;:00--+-<B3� �	�E-,+;B-+ � �9)�G �
�
����	�������
 �:+-'� ���'� � �	�C<,D;C-- � C:E-:00CE;,-� �	�E-,+,DED � �9)�G �
� � � � �
������� � � � � �
��������
�	������ �

�0�)9�� � ?8# � ?8# � �	�;-;+;DED � #�� (9�� �
�����
��������
��
�		
�� '���� 3( � ?8# � ?8# � �	�+BD:E<-:+ � #�� (9�� �
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�		
�� '���� 3' � ?8# � ?8# � �	�+BD:BDCC<� #�� (9�� �
�����
��������
��
�		
�� '���� 3) � ?8# � ?8# � �	�+BD:;,+<< � #�� (9�� �
�����
��������
��
�		
�� '���� 31� ?8# � ?8# � �	�+BD:E<-:, � #�� (9�� �
�����
��������
����	��
 '���� 3( � �	�-<;+--;B, � C:E-C+-00C:E;DBE� �	�E-<D+;EC� #�� (9�� �
�����
��������
����	��
 '���� 3' � �	�+-+B:<;E+ � -;,C+C-,00-;,CBD+B� �	�-;;<;-,<< � #�� (9�� �
�����
��������
����	��
 '���� 3)� � �	�+-+BC:BD- � 1D;B<,D<�00�D;B;-+B3� �	�-<;+,CEDB � #�� (9�� �
�����
��������
����	��
 '���� 31�� �	�-<;+--;B, � C:B:+EB00C:B<:;;� �	�DB:BC:DC� #�� (9�� �
����������
������
 '����( � ?8# � ?8# � �	�CB,<:,-D � #�� (9�� �
����������
������
 '����' � ?8# � ?8# � �	�CB,<:,++ � #�� (9�� �
������
���	��� '����( � ?8# � ?8# � �	�:<-EED, � #�� (9�� �
������
���	��� '����' � ?8# � ?8# � �	�EC-;B,B, � #�� (9�� �
"
�
�������������	�
��
� .�BC<<��Q � �	�:BC--DC- � 1--,E+<B<00--,ECD:<3� �	�++-;E<;C: � #�� (9�� �
"
�
���������/��� �

��������-D9+ � ?8# � ?8# � �	�-<::,-;<: � #�� (9�� �
��
��	�������
���
���
��
���
 '�#�
-Z � �	�--:EBD;+< � +C;B00-D;+E� �	�--:EBD;+D � #�� (9�� �
��
��	�������
���
���
��
���
 '�#�
+ � �	�--:D-++E: � 1-<-,:-00+,DC+E3� �	�--:D-++C, � #�� (9�� �
��
��	�������
���
���
��
���
 '�#�
; � �	�--:<B:E<D � B-E00-:;,<� �	�--:<B:ED< � #�� (9�� �
� � � � �
"������������������+��! � � � � �
"�����
���������
�������� #NC'������@ � �	�+B<;-B,C< � 1D--;<<D(D--+C+E3� �	�;-;+;DE+ � #�� (9�� �
"�����
���������
�������� #NC'����: � �	�+B<;-B-+B � +EBD,:(+ED-<E�� �	�+++<;BD- � #�� (9�� �
"�����
���������
�������� #NC'������ � �	�+B<;-B,C- � -,;CB+C(-,;B--C� � �	�;-;+;DEB � ����� �
� � � � �
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��
�����������
��
���� '�-0-� ?8# � ?8# � �	�-C::;B,+B � #�� (9�� �
��
�����������
��
���� '�-0+��� ?8# � ?8# � �	�-C:C<<DD; � #�� (9�� �
��
�����������
��
���� '�-0;�� � ?8# � ?8# � �	�-C:C<<++D� #�� (9�� �
��
�����������
��
���� '�-0C� ?8# � ?8# � �	�-C::C-:<: � #�� (9�� �
��
�����������
��
���� '�-0:� � ?8# � ?8# � �	�-C:::-<<B � #�� (9�� �
��
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  Appendix B: Evolution of ammonium transporters/ammo nia permeases.
   analysis of 513 ammonium transporter/ammonia permease genes shows the presence of a eukaryotic clade (AMT

  transmission of AMTs into eukaryotes and 
  horizontal gene transfer.  AMT-Euk=eukaryotic ammonium tranporters clade; MEP=methylammonium permease clade; MEP grade= prokaryotic 

   ammonium transporter/ammonia permease grade; Rh=Rhesus family (outgroup).  Thickened branches show bootstrap support of 
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Appendix C. Summary of assembly results for eight 
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Appendix F. List of all contexts in which 5-
methylcytosine is found in the fungus Cladonia grayi . �
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AAaCAAG AGGCATC CATCCAC CTACCTC GCTCCGG TAGCAAG TGTCCGT 
AAACAGA AGGCATG CATCCAT CTACCTG GCTCCTA TAGCACG TGTCGAC 
AAACAGT AGGCATG CATCCAT CTACTGG GCTCCTC TAGCAGA TGTCGCG 
AAACCAT AGGCATG CATCCAT CTCCCCC GCTCGTA TAGCAGA TGTCGCT 
AAACCAT AGGCCCG CATCCAT CTCCCCG GCTCTGG TAGCAGC TGTCGGA 
AAACCCT AGGCCCT CATCCAT CTGCAAC GGACCAC TAGCAGC TGTCGGG 
AAACCGA AGGCCGT CATCGAC CTGCAAC GGACCAC TAGCAGC TGTCTTT 
AAACCTC AGGCCTA CATCGGC CTGCATC GGACCCC TAGCAGG TGTCTTT 
AAACGAT AGGCCTA CATCGTT CTGCCCT GGACCGA TAGCCAC TTACAAG 
AAACTTC AGGCCTA CATCTAA CTGCCGG GGACCGA TAGCCAT TTACACA 
AACCACG AGGCCTA CATCTAT CTGCCGT GGACGAA TAGCCTA TTACCTC 
AACCAGC AGGCCTA CATCTTC CTGCCTA GGACGAT TAGCTCC TTACGAT 
AACCAGG AGGCCTG CATCTTG CTGCCTC GGACGCG TATCAAC TTACTGC 
AACCATC AGGCCTT CCACAAA CTGCCTG GGACGGG TATCAGA TTCCAAC 
AACCATC AGGCCTT CCACACG CTGCCTT GGACGGG TATCAGT TTCCAAG 
AACCATT AGGCGAA CCACAGA CTGCGGT GGCCACT TATCATA TTCCAGG 
AACCCAC AGGCGAG CCACAGC CTGCTGC GGCCATG TATCATG TTCCATT 
AACCCTC AGGCGCT CCACATC CTGCTTT GGCCCAA TATCATG TTCCCAG 
AACCGGT AGGCTAT CCACCAC CTTCAAC GGCCCAC TATCATT TTCCCCT 
AAGCAAA AGGCTGT CCACCAG CTTCACT GGCCCAC TATCCAA TTCCCGC 
AAGCAAT AGGCTTT CCACCCA CTTCAGG GGCCCCC TATCCAA TTGCAAC 
AAGCAAT AGTCAAC CCACCCG CTTCCCA GGCCCGC TATCCAG TTGCAAT 
AAGCACA AGTCAAG CCACCCG CTTCCCG GGCCCGC TATCCCT TTGCAAT 
AAGCACC AGTCACG CCACCCT CTTCCGC GGCCCGC TATCCTG TTGCACC 
AAGCACG AGTCAGA CCACCCT CTTCGAG GGCCCGC TATCCTT TTGCAGA 
AAGCAGG AGTCAGC CCACCCT CTTCGGA GGCCCTC TATCGAT TTGCAGT 
AAGCAGG AGTCAGT CCACCGA CTTCGGC GGCCGCA TATCGCG TTGCCCA 
AAGCAGG AGTCATA CCACCTA CTTCGGG GGGCAAT TATCGGC TTGCCCC 
AAGCATA AGTCATA CCACCTC CTTCGGG GGgCATG TATCGTC TTGCCGC 
AAGCATG AGTCATT CCACTGA CTTCTTG GGgCATG TATCTTA TTGCCTA 
AAGCCAC AGTCATT CCCCAAG GAACAAC GGGCATG TATCTTC TTGCGCG 
AAGCCCA AGTCCAT CCCCAGC GAACCAT GGGCATG TATCTTG TTGCGTT 
AAGCCCA AGTCCTC CCCCCAA GAACCCT GGGCATT TCACACC TTGCTGG 
AAGCCCA ATACACA CCCCCAC GAACCTA GGgCCAG TCACACG TTTCAAC 
AAGCCCG ATACACG CCCCCAC GAACCTG GGGCCCC TCACAGG TTTCAAG 
AAGCCCT ATACAGC CCCCCCG GAACTCT GGGCCGC TCACCAA TTTCACG 
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AAGCCGA ATACCAA CCCCCGC GAACTGG GGGCCGT TCACCGC TTTCAGG 
AAGCCGG ATACCCC CCCCCGG GACCACC GGgCGCG TCACCGT TTTCCAA 
AAGCCTG ATACCGA CCCCCGG GACCACG GGgCTAA TCACCTT TTTCCAG 
AAGCGAA ATCCAAT CCCCCTA GACCACG GGGCTGC TCACTCC TTTCCAT 
AATCAGC ATCCATC CCCCCTT GACCCCC GGTCAAA TCCCAAC TTTCGAA 
AATCAGG ATCCATT CCCCCTT GACCCGT GGTCAAT TCCCAAG TTTCGCG 
AATCATC ATCCCTA CCGCACG GACCGCC GGTCAGT TCCCAGG TTTCGGT 
AATCATT ATCCGAT CCGCATG GACCGGG GGTCATC TCCCATT TTTCTAC 
AATCCAA ATGCAAT CCGCATT GACCGTA GGTCATT TCCCCAT TTTCTGG 
AATCCAT ATGCACT CCGCCAA GACCTGG GGTCCAT TCCCCCG TTTCTTG 
AATCCCT ATGCATC CCGCCAA GAGCACA GGTCCCC TCCCCGT  
AATCGGT ATGCATG CCGCCAA GAGCATA GGTCCGA TCCCCTT  
AATCGTT ATGCCAT CCGCCCC GAGCATA GGTCCGC TCCCTGC  
ACACACA ATGCCAT CCGCCGA GAGCATG GGTCCGG TCGCATG  
ACACACC ATGCCCC CCGCCTT GAGCCAA GGTCCTA TCGCCAC  
ACACACT ATGCCCT CCTCAAG GAGCCAC GGTCCTC TCGCCAG  
ACACCCC ATGCCTA CCTCAAT GAGCCAC GGTCGGG TCGCCCC  
ACACCCC ATGCCTA CCTCATA GAGCCCT GGTCGGG TCGCCGT  
ACACCGC ATGCTAT CCTCCAC GAGCCGG GGTCGTC TCTCATC  
ACACCTA ATGCTCT CCTCCAG GAGCCGT GGTCTAG TCTCATG  
ACACGCA ATGCTGA CCTCCCC GAGCGCC GGTCTGT TCTCCGC  
ACCCCAC ATGCTGC CCTCCGC GAGCTAA GTACACA TCTCTTC  
ACCCCAC ATGCTTA CCTCCGC GAGCTAA GTACATG TGACAAA  
ACCCCAG ATGCTTG CCTCTTC GATCAAG GTACATG TGACACA  
ACCCCAT ATTCATA CGACCCC GATCAGA GTACATT TGACACG  
ACCCCCC ATTCATT CGACCCC GATCAGT GTACATT TGACAGC  
ACCCCCT ATTCCCC CGACCGC gATCGCG GTACCAG TGACAGG  
ACCCCCT ATTCCTT CGACCTA GATCGGT GTACCGG TGACAGT  
ACCCCGC CAACAAA CGACCTG GATCTCC GTACCTG TGACCCC  
ACCCCGG CAACAGG CGACGAT GATCTGT GTACGAC TGACCCC  
ACCCCTC CAACAGT CGCCAAT GATCTTG GTACGGT TGACCCC  
ACCCGGG CAACATC CGCCACT GCACAAT GTCCAGG TGACCTC  
ACGCATT CAACCAG CGCCAGC GCACAGG GTCCATA TGACGAG  
ACGCATT CAACCAT CGCCATC GCACCAC GTCCATG TGACTAC  
ACGCCAC CAACCAT CGCCATT GCACCCA GTCCATG TGACTAC  
ACGCCAG CAACCCT CGCCATT GCACCCC GTCCCCA TGACTCG  
ACGCCAT CAACCTT CGCCCCG GCACCGC GTCCGTA TGCCATA  
ACGCCCC CACCAAA CGCCCCT GCACCGG GTCCTTG TGCCATC  
ACGCCGG CACCCAA CGCCCGT GCACGCG GTGCACT TGCCATG  
ACGCCTG CACCCAC CGGCAAC GCACGCT GTGCATC TGCCATG  
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ACGCCTT CACCCAG CGGCAAC GCACGGG GTGCATT TGCCATT  
ACGCGAG CACCCAT CGgCAGC GCCCAAG GTGCATT TGCCCAA  
ACTCAGT CACCCCA CGGCAGG GCCCATT GTGCGTA TGCCCAC  
ACTCCCA CACCCCC CGGCAGG GCCCCGA GTGCTAC TGCCCCC  
ACTCCCC CACCCCT CGGCCAA GCCCCGC GTGCTGT TGCCCCC  
ACTCCGT CACCCGA CGGCCAC GCCCCGC GTTCAAA TGCCCCT  
ACTCCTC CACCCTA CGGCCAT GCCCCTT GTTCACC TGCCCGA  
ACTCCTT CACCCTA CGGCCCA GCCCCTT GTTCACC TGCCCTT  
ACTCGCC CACCCTG CGGCCCA GCCCGTC GTTCAGC TGCCCTT  
ACTCTTC CACCGCC CGGCCGC GCCCTTT GTTCCTT TGCCGAG  
AGACAAG CACCGGT CGGCCGG GCGCAAG GTTCTAA TGCCGGG  
AGACAGG CACCTTG CGGCCTC GCGCAAG GTTCTAT TGCCTTC  
AGACAGT CAGCAAT CGGCCTG GCGCACC GTTCTTG TGGCAAA  
AGACCGC CAGCACC CGGCGAA GCGCAGT GTTCTTG TGGCAAG  
AGACCTG CAGCAGC CGGCTAT GCGCAGT TAACAAA TGGCAGA  
AGACCTG CAGCATC CGGCTTT GCGCATA TAACACT TGGCAGA  
AGACGTC CAGCCAA CGTCACT GCGCATG TAACACT TGGCAGA  
aGACGTG CAGCCAA CGTCACT GCGCATG TAACAGA TGGCAGC  
AGACTAA CAGCCCC CGTCATG GCGCCAC TAACAGG TGGCAGG  
AGCCAAA CAGCCCC CGTCATG GCGCCAT TAACCCA TGGCAGG  
AGCCAAC CAGCCGT CGTCATG GCGCCAT TAACCCC TGGCATA  
AGCCACG CAGCCTC CGTCGCT GCGCCCT TAACCTC TGGCATG  
AGCCATA CAGCCTG CGTCGGG GCGCCGG TAACTAT TGGCCAT  
AGCCATT CAGCGAA CTACAGA GCGCCGG TACCACC TGGCCCC  
AGCCCAC CAGCTGC CTACCAA GCGCCTG TACCCGG TGGCCGG  
AGCCCAG CATCAAT cTACCAC GCGCGCT TACCCGT TGGCCTA  
AGCCTAG CATCACT CTACCAC GCTCAAG TACCGAC TGGCGAG  
AGGCAAT CATCAGA CTACCAG GCTCACG TACCGGG TGTCAAG  
AGGCAGC CATCAGC CTACCAT GCTCATG TACCGTC TGTCACG  
AGGCAGG CATCATA CTACCCC GCTCCAA TACCTAT TGTCACT  
AGGCATA CATCATC CTACCCG GCTCCCC TACCTGA TGTCATT  
AGGCATA CATCATG CTACCGG GCTCCCC TAGCAAG TGTCCAC  
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Appendix G. Amino acid alignment of DNA 
methyltransferase proteins identified in lichen gen omes 
to Neurospora crassa  DIM-2 DNA methyltransferase.  
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Ncrassa  MDSPDRSHGGMFIDVPAETMGFQEDYLDMFASVLSQGLAKEGDYAHHQPLPAGKEECLEP 
Cgrayi  -------------------------------------------------- ---------- 
Lsp     -------------------------------------------------- ---------- 
Dbaeomy -------------------------------------------------- ---------- 
Astriga  -------------------------------------------------- ---------- 
Epallid  DAILVESAIEAVVSTSSITSIYSENSSDTISISSADRLDQKLPDQQFSITQTPDLFDRGS 
Arubroc  -------------------------------------------------- ---------- 
Pcylind  -------------------------------------------------- ---------- 
Pstella  -------------------------------------------------- ---------- 
    
Ncrassa  IAVATTITPSPDDPQLQLQLELEQQFQTESGLNGVDPAPAPESEDEADLPDGFSDESPDD 
Cgrayi  -------------------------------------------------- ---------- 
Lsp     -------------------------------------------------Q RPRCTTIQGI 
Dbaeomy -------------------------------------------------- ---------- 
Astriga  -------------------------------------------------- ---------- 
Epallid  GEVLDHTASQEKERPQDLHFRSVCRLLDAENFEDTGVRAGSRKDGSSQRDISCSEGVTSL 
Arubroc  -------------------------------------------------- ---------- 
Pcylind  -------------------------------------------------- ---------- 
Pstella  -------------------------------------------------- ----------   
 
Ncrassa  DFVVQRSKHITVDLPVSTLINPRSTFQRIDENDNLVPPPQSTPERVAVEDLLKAAKAAGK 
Cgrayi  ------------------------------------MLDGFSIYRTHQMR SQKKHKRPEE 
Lsp     SSARFGESKISLSRAFASPANFGGEDCLVRHTSRFIVPRSFNIARVTKSKEESKTKSEDE 
Dbaeomy -------------------------------------------------- ---------- 
Astriga  ----------------------------------------HDCAEKASTR DRIRKHSTGS 
Epallid  SESSLEENGGEESLMDEVLSVLGVGGPTARKRAIHPSDTESSTIPNDYSHSSPLSQNLEC 
Arubroc  -------------------------------------------------- ---------- 
Pcylind  --------------------------------------LYQSQSEAELAN AGRRSPSQDV 
Pstella  ---------------------------------EQAGSEAQDSARRSFQG EQFLALDLDD   
 
Ncrassa  NKEDYIEFELHDFN--------------FYVN-YAYHPQ----------- ---------- 
Cgrayi  ----------------------------------SSQAN----------- ---------- 
Lsp     NCHESSTFIEADLEDFSIYLPHNYTSLGPNEFAEKTLSN----------- ---------- 
Dbaeomy -------------------------------------------------- ---------- 
Astriga  NSAPYLSFLLTDFS--------------IYRTGEGQHPD----------- ---------- 
Epallid  VSIPPLLVPQSKYIGWKHSLSTTDERATLSRILEAQAGNQEQPDSFHDILVDDFVIYRPG 
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Arubroc  -------------------------------------------------- ---------- 
Pcylind  SEGGFISYRLEQFS--------------IYKPGSGKYPD----------- ---------- 
Pstella  FSIYRRHTAVKNFR--------------RDGLEEKVRAN----------- ----------    
 
Ncrassa  -------EMRPIQLVATKVLHDKYYFDGVLKYG-NTKHYVTG--MQVLEL PVGNYG-ASL 
Cgrayi  -------ELVSLHEINER-NVGRLCFDGWIIDG-EKARYVEN--VLFSIM AIGGYKELDR 
Lsp     -------ELTSLHGIYQR-GDRLRYMDGVLSFG-GKRRYVQR--VPFDTL SIGGYEDKSL 
Dbaeomy --------MAALHDLCVKPKNESYYIDGCLVASGSTRRYVEK--VPFKWL SIGGYGDPTV 
Astriga  -------EFTSLHNLHTYRGHHNYLLDGLLCHG-SSRRYVQK--VPFDIL SIGGYEDTNR 
Epallid  YPTHYPWQVVTLDNIISNRESCRYLLNGVLKCG-AIAEYVEAMEIDIDTISIDGFEDTEI 
Arubroc  -------------------------------------------------- ---------- 
Pcylind  -------EFAPLHHLCVKPANNNYYFDGILEEG-QMRRYVQN--VAFKFL SIGNYCDTVQ 
Pstella  -------ELMSIHEVDRR-GSSQWVFDGFVCHG-QHREYVER--VPCTNFSIGGFEDINW         
 
Ncrassa  HSVKGQIWVRSKHNAK----KEIYYLLKKPAFEYQRYYQPFLWIADLGKHVVDYC---T 
Cgrayi  PTVGSEIWIQSAQSQK----AGVWYRLRTPAPEYRRLHEPFLWIADLAKHVVD------ 
Lsp     HTIGSEIWIQSRRGRK----MDVWYRLKAPAPEYRRYHEPFLWVAELAKHVID------ 
Dbaeomy HSKNGMVWIQSIKSLQ----RNTWYRLGKPSPEYKRFHEPFLWISNFAKYFVN------ 
Astriga  HTVGADIWLQTKQSAR----FDVWYQLGKPAPEYERYHQPFLWLADLSKHFVD------ 
Epallid  HSVQDMVYLQTVVCARRRTALDCWYRLGEPSGQYRDLHKRFLWVADLAKHVIDYANWKY 
Arubroc  ---------------------------------------------DLSKH FVD------ 
Pcylind  HGVGDQLWIQSTRLER----SDVWYQLGNPAPEYRRYHTEFVWLANFAKHFTD------ 
Pstella  HTVGSSVWIQSQASEK----LNLWYCLRRPSAEYKRFHEPFLWIADLAKHLVD------  
 
Ncrassa  RMVERKREVTLGCFKSDFIQWASKAHGKSKAFQNWRAQHPSDDFRTSVAANIGYIWKEIN 
Cgrayi  -YLHIHWQVTLNHFRERFHTWMQTLYGSNAHACNWLN-CGSRDFRRIVAAHANFLYCQAS 
Lsp     -YMTDHERVSIFSFRSNFFGWLEEVHGSSDTFRTWHSKYKDADFRRVIACHSGFLYYQAM 
Dbaeomy -FLDENECVSISSFSEDFYSWLNSLPQRRVGFQKWLHDYGDTDFRRVVTAQSEFLSKEAG 
Astriga  -FLDNHDNVSLQNFRTGFFSWINDLHEQDASFQTWLAQYPGTDFRRAIAAYPSFLFNQAR 
Epallid  HSEDHNVMVRLKDFQQDFMTRIVDWHAGSLQFEEWLHVYNKPDFRIPLNRHREFIYSRAT 
Arubroc  -FLDNHDSVSLQDFRTNFFSWINDLHEQGASFQMWLAQYSGTDFRRAIAAHPGFLFNQAR 
Pcylind  -FLHRHVDVHIHDFREKFYIELEELHGTDEAFQTWLKEYGDTDFCRVVAAHPEFLYKESV 
Pstella  -YINNHNEVSLIQLREHFCLWLKRTHDPNMIFQQWLKTYGDNDFRRIVAAHAEFLYNQAA   
 
Ncrassa  GVAGAKRAAGDQLFRELMIVKPGQYFRQEVPPGP-VVTEG---DRT-------------- 
Cgrayi  QVDH--------------RLEDHPVWKEIHPRFLSAIEEQ---VERGTTL D--MYTLSTR 
Lsp     QLDP--------------KYDLHPVWAETDPEALNAIPKR---PST---- -----NKSCS 
Dbaeomy ------------LLDDSYLIHP--IWDEVHPRGLNAIRNQ---PLV---- ---------- 
Astriga  DLSG-------------AAFDKLPLSVEVHPPELNRIRPQ---EYV---- ---------- 
Epallid  GLGG--------------HYSDHDLWSDLMVRPAVSMSDCNGLP------ ---------- 
Arubroc  DLSG-------------TAFNQHPLSVEVHPPELNRVRPQ---KCV---- ---------- 
Pcylind  DVE--------------RRNDGQPIWREVHPKSLTAVREQ---KVV---- ---------- 
Pstella  LLGK--------------KYTLHPLWGEIDPFAMNAVPRQ---TKQIKTY EPIASTNHAK   
 
Ncrassa  ------VAATIVTPYIKECFGHMILGKVLRLAGEDAEKEKEVKLAKRLKI ENKNATKADT 
Cgrayi  GSTTSSRRKTTVNPYVYKCFENLTWAKFLYSQTPSISVA-TRSSC--------------- 
Lsp     SNSASIVTKTVVTPYVFGCFKHLPFARFLDCKTPEPHVLRLRNKR--------------- 
Dbaeomy ------EAKTLVTPYVYSCFKDMSWVAHLKVGASLTGRHRESKSIDRVACPRVRPRIKRL 
Astriga  ------ETSTIVTPFVYECFKHISWARFLESRKPCAKVLKMRRGN----- ---------- 
Epallid  -------EDTLVTTYVKHCCRSMPWSYVLKAERMSESVRRQQQRR--------------- 
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Arubroc  ------ETSTIVTPYVYECFKHISWARFLEPRKPCAKVLKTRHEK----- ----------   
Pcylind  ------EQLTVVTPFVYGCFKHLPWGKFLNPVEPDPRAFKLRRRREQAFHLTADSPVHMT 
Pstella  LSEPTSRPKTVVTPFVYECFRHLPWAKFLDLQHPSTSHPKRSYSR--------------- 
 
 
 
Ncrassa  KDDMKNDTATESLPTPLRSLPVQVLEATPIESDIVSIVSSDLPPSENN------PPPLTN 
Cgrayi  -------------------------------------------------- ---------- 
Lsp     -------------------------------------------------- ---------- 
Dbaeomy VDHCPN-------------------------------------------- ---------- 
Astriga  -GR----------------------------------------------- ---------- 
Epallid  -------------------------------------------------- ---------- 
Arubroc  -GR----------------------------------------------- ---------- 
Pcylind  PGQGEIVAHNKVMRNSTPAKNLRSMKSTSRVPETSEMLHEFFDELDPDYEINERQERLTA 
Pstella  -------------------------------------------------- -------SSP   
 
Ncrassa  GSVKPKAKANPKPKPSTQPLHAAHVKYLSQELVNKIKVGDVISTPRDDSSNTDTKWKPTD 
Cgrayi  ---LNGGPGLPSGLSEVHVYAQVS--SPSEIKSRSIHKGDVVALPRDKES----PWKT-- 
Lsp     ---LAASSFYPSGAKVATPMKKQDELDASFAKPVQVSVGDVVAINSDKQS----SWKH-- 
Dbaeomy --------------------------------SILVEVGDVIKLAHDKKS ----IWK--- 
Astriga  ----APKQTIETGMTTSRRVHQGP------LAPESINVGDVVGVSKDNDT ----AWKC-- 
Epallid  --ATAMGFFLPSLHHHSLGLDEIPRTAALLEVAAKSGLTSAISADEASGRFAIVSWKR-- 
Arubroc  ----APKQTIETDRTTDRRRHQGP------LPPEHIKVGDVIGVLKDNNT ----AWKG-- 
Pcylind  RAEIAKKKFIGVIITASTRIHRDQEGNLLLQRPDSIQVGDVVGIERDQDT----VWKG-- 
Pstella  STSFRPISKFGREVTEVEDPHSPSRE-----ERQTVQIGDVVAI------ ----------  
                                       ************ ***************** 
 
Ncrassa  TDDHRWFGLVQRVHTAKTKSSGRGLNSKSFDVIWFYRPEDTPCCAMKYKWRNELFLSNHC 
Cgrayi  -IDTHWYGYVHGIKESSKGPT--------LELLWLYRPSDTECRKMHYPFAKELFLSDHC 
Lsp     -EDRLWYGYVHETQEKVKGTS--------LKIIWLYRPTDTACQRMKYAYANELFISDHC 
Dbaeomy TTDAYWYAYVQGIENRNCEQN--------LKILWLYKPADTICSESFYPWKNELFLSNHC 
Astriga  -NADMWFAYVQDMRSDRIGGT-------LLDVLWLYAPSDTTCSTGRYPFKNELFFSDNC 
Epallid  SQGRTTYHDYSYVYIQKVVKS-------ELKVIFVYLPSETICLDGHYPH QNELFLSECC 
Arubroc  -DADVWFAYVQALQSNRKGKT-------VLDVLWLYAPSDTTCSTGRYPFKNELFFSDNC 
Pcylind  -NADLWFAYVQDVRTSARGQS-------SLKVIWLYAPSDTSCSTMHYPIHNELFFSDHC 
Pstella  -------------------------------------------------- ---------- 
        ************BAH DOMAIN********************* ***************** 
 
Ncrassa  TCQEGHHARVKGNEVLAVHPVDWFGTPESNKGEFFVRQLYESEQRRWITLQKDHLTCYHN 
Cgrayi  NCGD---APILVQEVTHRPRVAFFGTPDTEDVDFFVRQTYIQGHGAWESLKDSDFSCRCY 
Lsp     NCND---RRIYASEVISKPKVSFFAGPDT-DADFFVRQKYVGEDAAWVTLQESDFECPCK 
Dbaeomy ECTR---TRIRAEEIDGKASVTFYGSPSSS-TEFFVRQRYADET--FMDLRPEHFKCLCH 
Astriga  NCED---ATLKLTEVICKVSVAFFSHPRETAAEYFVRQKYTH-EETFVTLRKSDFSCVHR 
Epallid  NCSAD-CAPIFLSDIIRLVGVT-IGDEIVGLQDFFVRQKYVHNEDAISRLEKSDFLCPCL 
Arubroc  NCED---AVLNLADVICKVSVEFFSHPQETAADYFVRQKYTH-EETFVTLRKSDFSCVHR 
Pcylind  NCKD---STLPASDVVCKVTVDFFRGPGEGGAEFIVRQKYKIGDAAFVTLKKSDFRCVHY 
Pstella  -------------------------------------------------- ----------   
        ******************************************* *********** 
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Ncrassa  QPPK-----PPTAPYKPGDTVLATLSPSDKFS----DPYEVVEYFTQGEKETAFVR-LRK 
Cgrayi  KKEE-------FSQYSAGDTLLVR-------IRGILEPVVFIEEDYRDLQ GKFRVRRLLR 
Lsp     TDSI-------PLQYSVGDTLLVKN--PPTGSHQMLEAVEAIEKAPDGNY NHLRIRRLLR 
Dbaeomy RPS-------PTLGYQPGNTVLVEKVISGRVAT--LEPVEIVDLPLRTGK ELVKVR-LLR 
Astriga  SALSKSEIEELMEDYRVGDTVLVLG-LGDKDDHERLEPAEIVAFSNG-----VQIRRLLR 
Epallid  RPPD------VASTDEKYDQVQTEP------------------------- ---------- 
Arubroc  SASGKSEIEELMEDYRVGDTVLMMG-LGDKDNDNRLEPAEIIAFSKT-----VQVRRLLR 
Pcylind  SGNGKSEMEEFKERYHVGDTVLIRKRIGQKEDG--LEPVEIVEFRVEGSTQLLLVRRLPR 
Pstella  -------------------------------------------------- ----------   
   
Ncrassa  LLRRRKVDRQDAPANELVYTEDLVDVRAERIVGKCIMRCFRP----DERVPSPYDRGGTG 
Cgrayi  -MRDYGHMD--AEPNELVISNKFQSIARTDVDRECHVRFYTEENKTLGQIPPPYCRRGSS 
Lsp     KSRHCGTDD--AEPNELMYTDIFEVISVKDVVRACHVRFYTAEDKVHCRIPCQYRRGGTG 
Dbaeomy RKRR-DYGDMLARLNELVYTNKFEYLPISDLKRSCHVRFFSQKSLLNGDIPVPYSRDGIG 
Astriga  RGRDFGSEHCNARPNELVYTDDILLIPASAVDRRCHVRFYTVEELNASQIPAPYNRDGNA 
Epallid  -------------------------------------------------- ---------- 
Arubroc  RGQDFGHEHRDARPNELVYTDDILSIPASAVDRRCHVRFYTVEELNSSQIPAPYNRDGNA 
Pcylind  RSRDFPNEK-DARPNELVYTDEMFTIPAEKVERRCDIRFYTEDDKAKRRIPAPYNRDGTT 
Pstella  -------------------------------------------------- ----------    
    
Ncrassa  NMFFITHRQDH--GRCVP---LDTLPPTLRQGFNPLGNLGKPK--LRGMDLYCGGGNFGR 
Cgrayi  DHYYIILEDLD-DSELGPRPFSSTSLKLINQGWDPCNMLLRRP--MRGLDLYCGGGNFGR 
Lsp     DFFYIMHH----------RPWPGS----MKEGWDPTTEVQDTPPVMKGLD IFCGGGNLGR 
Dbaeomy DAYYIVNEEDE--HHQILRELQEPYPSSLVQGFDPLRNSTMPK--LKILDLFCGGGNFGR 
Astriga  DAYYIAYRQTE---AKTLEPLHIPFPATLIQGFDPRGPPVKSV--MNGMDLFCGGGNFGR 
Epallid  ---------------------------------------------LSGLG LFAGCGNFDL 
Arubroc  DAYYITYRQTE---TKTLEPLRTPFPATLIQGFDPRVPPVKPV--MNGMDLFCGGGNFGR 
Pcylind  DAYYITCRQVDGSLSPRLEPLLEPFPNTLIQGFDPSAPSIRRR--LNGMDLYCGGGNFGR 
Pstella  -------------------------------------------------- ----------   
                                                  # #################   
 
Ncrassa  GLEEGGVVEMRWANDIWDKAIHTYMANTPDP--NKTNPFLGSVDDLLRLALEGKFSDNVP 
Cgrayi  GLEEGGAVKMEWAVDWYNEAIHTYKANMVDQ--DAVKLFRGSVNDYLTQAMQGKGRGLVA 
Lsp     GLEEGGAVEFAYAVDYFKEAIHTYRANLSNP--DKTDLFYGSVNKYLSQAMRGDPS--VA 
Dbaeomy GIEEGKVAEVRWAIDIDSNALHTYRANLPSP--ENVGLYLGSVNDYLSQALDGKFSELIA 
Astriga  GLEEGGSVLNKWAVDWDNTAMHTYSANLGEAAPGVTQLYNGSVNDYLAQAMDGSSAKEIA 
Epallid  GLEAFGAVKFVAAVEISETALKTYAANRSMG---FHGLIFDSVNPTLLKILQGSLD---- 
Arubroc  GLEEGGSVLNKWAVDWDNTAMHAYSANLREADSEDTHLYNGSVNDYLAQAMGGSSAKEIA 
Pcylind  GLEEGGAVHNKWAVDYDRDAIHTYHANLKYP--QDTALYFGSVNDLLAQAMKGRYTKYVP 
Pstella  -------------------------------------------------- ----------   
        ########################################### ################# 
   
Ncrassa  RPGEVDFIAAGSPCPGFSLLTQDKKVLNQVKNQSLVASFASFVDFYRPKYGVLENVSGIV 
Cgrayi  QLGEVEFISAGSPCPGFSTSNHNKANDQGLFDASMVASVVSFVDFYRPRYALMENVKGMA 
Lsp     QLDDVQVISAGSPCQGFSNANQWRENDRALLNVSMVASVVAFVDFYRPKYALLENVTGMA 
Dbaeomy RPGEVDVVIAGSPCQGFSTLNNNKSSEKGLRNQSMVASVAAYVDFYRPKYAILENVPGMA 
Astriga  QVGEVDFISAGSPCQGYSVANMARGSDNSLKQCSMVAAVAAFVDFYRPKYALLENVTSMA 
Epallid  -LHDIELISAGSPCKGWSRANPYRGDDNGMRNCSLVASTMSYIETFLPSYAVLENVGAMG 
Arubroc  RVGEVDFISAGSPCQGYSVANMARGSDNSLKQCSMVAAVAAFVDFYRPKYALLENVTAMA 
Pcylind  EPGEVDFISAGSPCQGFSNANQKKSNEKSLRNSSLVASVAAFVDFYRPKYALLENVVAMA 
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Pstella  -------------------------------------------------- ----------   
        ########################################### #################   
 
Ncrassa  QT-FVNRKQDVLSQLFCALVGMGYQAQLILGDAWAHGAPQSRERVFLYFAAPGLPLPDPP 
Cgrayi  SGQD---TNNVLAQVICALLGMGYQVRTSGLDAWNFGSPQSRSRIFISIAAPGMEPMPEP 
Lsp     KCNAKDRDNNVFAQVLGALVGMGYQTQSFILDAWSFGSPQSRTRLFISIAAPGLAPLSRP 
Dbaeomy SK-NGQSK-SVLAQMNCALVGMDYQVQNFTLDAWSFGSPQSRTRLFVAAAAPGMMPLEVP 
Astriga  KKGAQDPDDNIFSLMLCTLVGMGYQVRPLHLDAWSFGSPQSRSRLFISIAAPGFQLPPHP 
Epallid  SG-----VGNSCNQVIACLVGLGYQIRKMKLNSRDFGSSQGRDRLFLLAAAPNVPLPKEP 
Arubroc  KKGAQDPDDNIFSLMLCTLVGMGYQVRPLHLDAWSFGSPQSRSRLFISIAASGLELPPHP 
Pcylind  AKGKEKQDQNVFSQLLCSLVGMGYQVQQFNLDAWSFGSPQSRSRLFVSIAAPGLRLPPPP 
Pstella  -------------------------------------------------- ----------    
        ########################################### #################   
 
Ncrassa  LPSHSHYR-VKNRNIGFLCNGESYVQRSF-IPTAFKFVSAGEGTADLPKIGDGKPDACVR 
Cgrayi  PHIHSHPETVTSASLGKTPNGLHTGSRYT-SLTPFSYISAAEATKDLSR-TDGR-TSCIP 
Lsp     PQTHSHPDFIPSRSLGKSANGLTFANRHW-DITPFSYVTIGDATKDLPMNNDGR-VDCIA 
Dbaeomy QPSHSHPEGVRNHSLGRVANGLPVSQRQLGVSTPLKYVTIGEATADIPYNHDGR-TTSIC 
Astriga  APSHSHPLNMTQRSLGKAANGLGFGCRQF-GATPYKYVTASEATSDLPSIGDSRVAVCIT 
Epallid  RPSHSKTTGFAKAS---------------------------EVSQGLPPM DNDD-LICIS 
Arubroc  APSHSHPPRMTQRSLGKAANGLGFGCRQF-GATPYKYVTASEATSDLPSIGDSRILVCVP 
Pcylind  SLSHSHPPGT---------------------------------------- ---------- 
Pstella  -------------------------------------------------- ----------   
        ########################################### ################# 
Ncrassa  FPDHRLASG-ITPYIRAQYACIPTHPYGMNFIKAWNNGNGVMSKSDRDLFPSEGKTRTSD 
Cgrayi  HPDHRMSFA-LSTLHRVCISSIPRFPGGGSFISAFA--KGYMPQAQIDDFSWDNPIRASK 
Lsp     FPDHRPGRT-MTTVNRVRMSCIPRFPPGMNYVQAAL--LGLMPPPQMEAHNWNTTRRINP 
Dbaeomy FPDHRLTGAGMDTEHRLRISCIPRHPENQSVNTARSFIHEKLIKTCPTIFKHS--MRSRG 
Astriga  YPDHRPSRI-ESTHTRVLISHIPRFPYGETFMTAYR--QGRMSQPQIDTYPFKSNVRGSD 
Epallid  HPDHIAGAK-QTPLFRELIRRIPRYPRTMNFLQSVK--KGYQGKAQLEWLLSRKGLHDVE 
Arubroc  YPDHRPSRV-ESTHTRVLISHIPRFPYGETFMTAYR--RGCMSQPQVDMYPLKSNVRGSD 
Pcylind  -------------------------------------------------- ---------- 
Pstella  -------------------------------------------------- ----------   
        ########################DCM Domain######### ################# 
   
Ncrassa  ASVGWKRLNPKTLFPTVTTTSNPSDARMGP-GLHWDEDRPYTVQEMRRAQGYLDEEVLVG 
Cgrayi  GSKSWKRVRGSGLIPTIMTHPRPWDGLGSG-CLHWDQHRLLTVMEVRRAQGFPDHEVLIG 
Lsp     GGRAWKRVNQNGLIPTIITTCRPEDDFCGA-WIHWDACRCMTVMEVRRAQGFPDEEVILG 
Dbaeomy DSRCYRRTSANKLLPTVTGYCNPGDYKSGR-VLHWEASRCLTVMEVRRAQSYPDRDVILG 
Astriga  DAKTWRRLRPDGLFPTITTGIRPQDGRCGA-TLHWDEHRLMTVMEARRAQGFPDEEVLIG 
Epallid  DHMAFTRLDPDGLIPTITTSPRPACGWGGGRIIHWDEHRTLTLLEARRAQGIPDEEVIIG 
Arubroc  DAKTWRRLRPDGLFPTITTGIRPQDGRCGA-TLHWDEHRLVTVMEARRAQGFPDEEVIIG 
Pcylind  -------------------------------------------------- ---------- 
Pstella  -------------------------------------------------- ----------   
        ########################################### #################   
 
Ncrassa  RTTDQWKLVGNSVSRHMALAIGLKFREAWLGTLYDESAVVATATATATTAAAVGVTVPVM 
Cgrayi  SPSEQWKIIGNSVDRSVALALGLSLRTAWLANAAKETINARFENTTTETIKEP------- 
Lsp     MPSSQWKIIGNSVARPVAFALGMELRSAWLKNSVPLANQSAAGPKSTSISSKM------- 
Dbaeomy RPSQQWKIVGNSVARTVALALGMSLRAAWLTTVAFQSLVSTEDGVTGQQEVLR------- 



�

-D-�

�

Astriga  SPAQQWKIIGNSVARPVAVALGMSLREAWLANNPDEPPSDEVYRTQTTDTSSHQQTLPRE 
Epallid  DLPKQWAQVGNAVNRQVARALGKVVADSWFSKRASPGPEIVVAIPANKRSGRSQK----- 
Arubroc  SPAQQWKIIGNSVARPVAVALGMSLREAWLANKPDEGPLDDVYRTRTSNAS--------- 
Pcylind  -------------------------------------------------- ---------- 
Pstella  -------------------------------------------------- ----------   
        ################################  
 
Ncrassa  EEPGIGTTESSRPSRSPVHTAVDLDDSKSERSRSTTPATVLSTSSAAGDGSANAAGLEDD 
Cgrayi  -----------------PFDHLTQTLKS---------------------- ---------- 
Lsp     -----------------PQDAVNLTHWESDDSDL---------------- ---------- 
Dbaeomy -------------------------------------------------- ---------- 
Astriga  TILSKSSPAPRSAKQNPQKEVIDLISDDDDELGQPQQPILMN-------- ---------- 
Epallid  ---AKKEARLSSVGDDHVNGGLNLNDMEQGEVQLVQDIFRHYG----------------- 
Arubroc  ----------RTAKQQPQQEVIDLTSSGD-ELSQPQQGILSN-------- ---------- 
Pcylind  -------------------------------------------------- ---------- 
Pstella  -------------------------------------------------- ----------   
    
Ncrassa  DNDDMEMMEVTRKRSSPAVDEEGMRPSKVQKVEVTVASPASRRSSRQASRNPTASPSSKA 
Cgrayi  ---------AMIEGEAPSIIWQPTDMLDSSRFATTTSGATTIATSNSAGR VSSRESIIEE 
Lsp     ---------EMLPNPPPQSKPCMQSMLSAN---PSTSVDFNFISSLKRVR SHSSTSHLDD 
Dbaeomy -----------AEFSEPSLDSKSKHQTVQVQVGPKIEGKCEERAAECRDK NKRARP---- 
Astriga  --VQVKIPNRRISAPQQSPPFSAPGPTRTTLTRQITHSETRITRTITTTRQYTASPDITP 
Epallid  --RTSDTKQVSINNNASDLSFRQIQRREISTIERNAAGDKKSVRMFAERSIEVCIKAPTP 
Arubroc  --VQAKIPNRRNSAPQRPPPLSAPAPTRTTLTTQVTHSETRITRTVTTTRQYTAGPDTTP 
Pcylind  -------------------------------------------------- ----------   
Pstella  -------------------------------------------------- ----------   
 
Ncrassa  SKATTHEAPAPEELESDAESYSETYDKEGFDGDYHSGHEDQYSEEDEEEEYAEPETMTVN 
Cgrayi  PTSGRYQESSSQSSQGPSHQRPLSQDSHPTLLPSKVTTRETTISKVTITYYNPS------ 
Lsp     SHGKRQRQRHHKRPVPTVITSSSECDSSTESLPESQSTTQTNRSMAQNVIYIG------- 
Dbaeomy ---------------IDSVLSNSTLRHECLEGKLK--------------- ---------- 
Astriga  SALQARSRTTQKPRQRSVVQRLADGYRALFDDKSGDGNGIPKKFEDGSVLEISD------ 
Epallid  SPAEIEYGGAEHPIDLEAEVSISKRRREDISDDEEEDEDDLKNWVGKRVRSRMNN----- 
Arubroc  TALRARPRTAQKPKQRSVVQRLADSYRALFDGKDEDGNGGPKKFEEGSLVETSD------ 
Pcylind  -------------------------------------------------- ----------   
Pstella  -------------------------------------------------- ---------- 
   
Ncrassa  GMTIVKL 
Cgrayi  ------- 
Lsp     ------- 
Dbaeomy ------- 
Astriga  ------- 
Epallid  ------- 
Arubroc  ------- 
Pcylind  ------- 
Pstella  ------- 

 �
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Appendix H. DNA methyltransferase proteins identifi ed 
from lichen genomes aligned to Neurospora crassa  RID-
1 DNA methyltransferase.  ?���
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Cgrayi     MDRFFTHDFQRSLRTNIYPANGARDENIVTITKDDGTTSDGGEGVRSFRR    
Lsp        ----------------------------------------------- ---    
Gscript     ----------------------------------------------- ---    
Dbaeomy    ----------------------------------------------- ---    
Astriga     ----------------------------------------------- ---    
Arubroc     ----------------------------------------------- ---    
Epallid     ----------------------------------------------- ---    
Pcylind     ----------------------------------------------- ---    
Ncrassa     ----------------------------------------------- ---    
 
 
Cgrayi     LLAHDPVQISDDEDSKSDEGFLDWVDLSGEGETTTSPAISSDFDIPTPPL    
Lsp        ----------------------------------------------- ---    
Gscript     ----------------------------------------------- ---    
Dbaeomy    ----------------------------------------------- --M    
Astriga     ------------------MDDESDSSARMTDVLLEDDSQGQKRSPAS SEL    
Arubroc     ----------------------------------------------- --M    
Epallid     ----------------------------------------------- ---    
Pcylind     ----------------------------------------------- ---    
Ncrassa     ----------------------------------------------- ---    
 
Cgrayi     SSIILPRNPPIGTPFLSLDDYTYNGTRLHPRVFVELRDGDFMKIVHIVKD    
Lsp        ----------------------------------------------- ---    
Gscript     ----------------------------------------------- ---    
Dbaeomy    VLQLSPEDYMDDDDVPYYLSQLSPKKPSVSSFSSRSTPEPSQRRHTPPRS    
Astriga     IETMYETLERITSDNRTLKAGKTVEISGGEFLRIQSVIRDITTTEIF LQG    
Arubroc     SAVVIEDDYQEQKRSPVSIPSLTSLEPIYETLERVSSDNRTLKAGKTVEL    
Epallid     ----------------------------------------------- ---    
Pcylind     ----------------------------------------------- ---    
Ncrassa     ----------------------------------------------- ---    
 
Cgrayi     AISSDVTIRGWIFRRTRKTKGIFNAKRNEVCWLICIDDDDPRDHSIQSLE    
Lsp        ------------------------------------------------ --    
Gscript    ------------------------------------------------ --    
Dbaeomy    HRVTIQSYSYRKINIRAKATVELDDGIHFMRVVELIQNTDNGEVSIRGWI    
Astriga    HRLRRAKALEGLLELKLNEMVMILEVDQADPRPVMVKGIEQIPLAQVGRI    
Arubroc    LDEDFLRIQSVIRDINTTEIFLRGHKLRRAKNLEGLLELKLNEVVMILEV    
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Epallid    ------------------------------------------------ --    
Pcylind    ------------------------------------------------ --    
Ncrassa    ------------------------------------------------ --    
Cgrayi     TRRVTEVVKRRQIRLTNQLFPALSYRDDRISESDETIEDVRVLVCRYKYV    
Lsp        ----------------------------------------------- ---    
Gscript     ----------------------------------------------- ---    
Dbaeomy    FRRAAFMYGLLEKKLNEVCWILDVEENDPRDPKEQGIQEIPVARVIKRRT    
Astriga     RELVITNRPFPELSFRERAHERPWNRDVANYGRLVCRWKYIVSFRTARDK    
Arubroc     EESDARPVMVQGIEQVPLAQVGRIRELVVTNRPFPELSFRECAHKHFADG    
Epallid     ----------------------------------------------- ---    
Pcylind     ----------------------------------------------- ---    
Ncrassa     ----------------------------------------------- ---    
 
Cgrayi     VHYPNAKARISSHPWSEKMVLRLRADDCDRRPDNDVKDEDIRTAWRGETI    
Lsp        ----------------------------------------------- ---    
Gscript     -----------------------MGDLNGQYITIDDRDDERATTPLY ESE    
Dbaeomy    MRLTNLPFPMLSFRDEPSGDSMDVIKNHGIIVCRWKYITSYPAADAKMRG    
Astriga     QRNKYPETCLKRFQQSEIDPRYAVSDDLLRQRWRGDTVKGGACLNMRADE    
Arubroc     DIANHGRLVCRWKYIVSFQTLGDKRSDKNSEKCLTRFQQGEIDSGFAVND    
Epallid     ----------------------------------------------- ---    
Pcylind     ----------------------------------------------- ---    
Ncrassa     ----------------------------------------------- ---    
 
 
Cgrayi     PGGSQEGWLPGEKEYLRQESVSHRGIKAHQSLKGPAGLEYPAGDPMTRGN    
Lsp        ----------------------------------------------- ---    
Gscript     GDVESETYKTACETVCEAPLASEWEVQDGTPFGGIVGDEEYSENTWNEDR    
Dbaeomy    SYSEKALLRLNEKESDKRNLGDDAIRRMWRGPTIKGGTSFGIRPEESAHL    
Astriga     EDFDQKERVASQASRNIEPTNSRRSSNSAVRDQAQSTGSRSSKTTTESGI    
Arubroc     DLLRQRWRGDTVKGGACLDMSAEEEEFDEKEGVTTEASETIRPSQATSTA    
Epallid     ---------------------------MMKANAPLSAQEINEEEGVD AED    
Pcylind     ----------------------------------------------- ---    
Ncrassa     ----------------------------------------------- ---    
 
 
Cgrayi     VGTLLGVHDLNPIRATSSNAPNRTRAVPFEATTRHATIDSDKEDAVMLVS    
Lsp        ----------------------------------------------- ---    
Gscript     ISVIHTHEQIHRDQTSRRQTIHGTLMPARARVHENMDTFPERYRKPQGHK    
Dbaeomy    KHEHSEEERARSLVQQLSQKPSASPSKGSPVSYYVDISTDDDDEIQELRY    
Astriga     FSTSMSSSSTTGNRPHPFRVLEHDTETSVSLFVQGNSPDQASGNRRQAAR    
Arubroc     RKSSKTITEFGSSSETLSASTSSSFPTGNRTHPYTVLNHETETLPDWAAE    
Epallid     VVTEDFIVDHLRSLVIDPSTETSSRSVGENFWPGQRVADTVNIKGLNLRR    
Pcylind     ----------------------------------------------- ---    
Ncrassa     ----------------------------------------------- ---    
 
 
Cgrayi     SDPDKKTDMASAPIQPGVRNKRKRSPTFTFDEDYDVSDQESRKDSTIIVD    
Lsp        ----------------------------------------------- ---    
Gscript     NSEGEMDTLPCRSWDELPFTLFRDEEAQCDRRIDLVNHRDVELTGGSFFR    
Dbaeomy    LPTTRVTDFQWIERRCSQGSPRRRRSRSLEPPERQIRSNISPDRNFDKRH    



�

-DC�

�

Astriga     HQIVIDITGEESPKISLNPLSLGESRGQSSKRDHSPENETPQSSWHYNTK    
Arubroc     NQRQAVRHQIVIDITGDESPKISSNPLSLDQSRGQSSKRRYSHEDGTSQT    
Epallid     GLTVELQNGSFLWIDSLKNNIWGPVTIKGYKLARDGYCGAKLPSGRLNEL    
Pcylind     ----------------------------------------------- ---    
Ncrassa     ----------------------------------------------- ---    
 
Cgrayi     LTQSLRESSIQPRRQERKPSKVNKINAKGESWSNSGIDMERTENMTTARS    
Lsp        -----------------MARKLNETCWIQNVFLDGTPEPNDDVPLGA VMR    
Gscript     ITMIVGNDRTGDVWIKGRKMIRSKSMAPVIGGLKNQLVWIAEVHRSLTEK    
Dbaeomy    LSLAPSARSPHFVDLSLEDEIKGARSNSISGSPPKKLRTSAYKEDVPLRR    
Astriga     RQRTGPEGFTRQEPSPDIIEISAKVTAKSSGVYTTKYIGPLPSSHSSCIH    
Arubroc     LWHHNNQSQVASAASSSDIIEISAQVTANYIGALRNSYAPHPQFTKRLKT    
Epallid     VWINEIDEEGHQVGLESVQQEVQVSDVKRVRDVVYTNCPWPMFSSHDEIT    
Pcylind     ----------------------------------QCNGNISTWRSLE TPS    
Ncrassa     ----------------------------------------------- ---    
 
Cgrayi     HPQSGISSERQAVLQSFNTPPGYSNRKREEVRRALMDRWEPKVEVIDLSR    
Lsp        LRQLRMTNRSFSSFNITDTDGNTGSKAQREAEGMLFCRFRFC--SVYESQ    
Gscript     LSGKGNGEIWIRPSRIRKLRKIVFSNLPTENWQRADDHEFNANAVLRCSW    
Dbaeomy    RLPLDMQPVSLEDSETQVGRRMSFVSHDVDDGKPLIGTHRPSTVSIDDDS    
Astriga     STKRIKTTHRETGMSSIMDPAPPLSDARLEHLGKRWPVESVTLGQRRAST    
Arubroc     TGEATPTSPTMGLTNPLSDTGHGHSGMLWPAKSESLGQRPASAKSRDQTL    
Epallid     GRRLTQTATNNAAESEHGKLYCRWKFIQVKSRLKNDDEACL-----TLLS    
Pcylind     KKQRREVIQCPTPPSSCGSSRVEVRGSRGEDPNRRSVYITP---SSNRSP    
Ncrassa     -----MVCRYSYVEYRHVDKPREWSFIRVEE-NEADEGFRL---SDD VLV    
 
 
Cgrayi     PHTTSFSSPKPGTLAPLQSI--SRFATQFSSATLAPPRNITLTPRRRLPA    
Lsp        AQKSKQSYANFSEKYITCLDPEDIDPGWSVDLPNASRLH-RDISRSSSAT    
Gscript    KFFSLYEHDTKHRRVFSEMCVLRMMACEADEGHCEGDSVVQEKFRRLGRQ    
Dbaeomy    DAMSQRKHSIISINDDEPTGCVATPKTIPPRDIVVESPP-EIDNLEVTTG    
Astriga    DLTDQIASSGTALKEPGQKTPAESSTISALTTKQSLGQK-ALSKQNPPST    
Arubroc    SFGIALKEPEQKISVQATAFSALTAKQSHRQRPRSRRRV-SSNKPRQKQR    
Epallid    PEEAIDKAGIEPSLLRKAWR-----GDEDPIPGGSSTMP-AFDVETGKMT    
Pcylind    SRKRPFNDRPIPFRLKHA---QKGGKLVTLTPDIIEI-P-SEQVDLIT E-    
Ncrassa    NGWRGGKVPGGSFLPAGQ---EHGHGHVHNVDDLTSTLP-SLTARGPKQ-    
 
 
Cgrayi     -RPFPYRRYTFGDCFCGAGGM-SRGAVNAGLRIAWGFDFNLPACRSYQLN    
Lsp        LVDDDEIPYTFGDVFCGAGGV-SSGAKQAGLKVVWGLERDIDAARSFNQN    
Gscript    HIEQPGR-YTFADGFCCSGGA-TTGALAAGAVFDRAFDKDPAACASYERN    
Dbaeomy    VSGVGQR-YTFADAFCGAGGT-SRGACMAGLRVQWGLDHNEHACLSWSQN    
Astriga    KPRHKQR-YTFGDAFCGAGGT-SRGAKSAGFRVEWGFDFDLAAINSYRLN    
Arubroc    --------YTFGDAFCGAGGT-SRGAKSAGFRVQWGFDFDFAAITSYS LN    
Epallid    SIPSYSL----GDCFCGAGGV-SRGAIQAGLQVAWGFDVDPEAIKAHAEN    
Pcylind    -IRPNST-YSLGDCFCGAGGM-SCAAHSAGYDVAWAFDHDYAAITSYGLN    
Ncrassa    -VPSDQK-YTAGDTFAGAGGA-SRGITDAGVHLEFCVDNWEHAVASLNAN    
                         ************************** ********** 
 
Cgrayi     FLG--TPIYHVWANEFSNCKRDLK----CDICHLSPPCQFFSPL-HT SNG    
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Lsp        FPEAVCEVASVEQFVHFPADYC------VDIMHISPPCPSFSPM-QI IPG    
Gscript     FGEGICFVADTHKYCDLVRELGLP---PVAIAHYSPCCKTWSAA-HTHIG    
Dbaeomy    FPFANILQRDI-FEVITRQSGLSR----VDILHLSPPCQFFSPA-HT TAG    
Astriga     FYDTGCIVAWAHEFAEISVRDQN----KVDVLHLSPPCQVFSWA-HTVDG    
Arubroc     FYNTDCIVAWAHQFAEISVGDKH----KVDILHLSPPCQVFSWA-HTVDG    
Epallid     FAAYGTKSLELTDSAIIDLIKKNPRKFHVDIAHYSPPCQPFSSANHNKNV    
Pcylind     HGGTQRHLIEADQFVFIEGENLK-----VDVMHLSPPCQFFSPA-HT MQG    
Ncrassa     FQGQDTTTYDIDMHNFIVNKEIRHR---VDILHLSPPCQVWSPA-HTRPG    
           **************************************** ********** 
Cgrayi     KNDELNTASLFAIEALLKKAKPRVATLEETAGLVKISQHIDYFNAVINMF    
Lsp        KNFEEQQVVILSIEELVKRIRPRILTMEETFGLLFERNMDFFATVVRS-L    
Gscript     KDDEANEATLLALSELLMVDRPRITTLENTSG-LWTHQPDWMYGMLGQ-Y    
Dbaeomy    QNDEANTAASFAVAGMLQFAKPRIVTLENTSG-LLRQHQVWLYAVINQ-F    
Astriga     KDDDMNSATFFAVEELVKRTKPRVVTLENTSG-LPILYPRWFNSAIHF-F    
Arubroc     KDDEMNTATFFAVEELVKRIKPRVVTLENTSG-LPVLHPLWLNSAIHI-F    
Epallid     DRDFLNQKALFSLHDLTQLLKPRIATIEETAG-LMHRHGEWFNALVHI-F    
Pcylind     QNDERNTAAQFAVPELIKKCRPRIVTLEQTFG-LFQRHRYWFNHMIQF-F    
Ncrassa     QNDERNLAILFSCTHLIEKIRPRLFTVEQTFGILHPRLDNFFQSLVHG-F    
           **************************************** ********** 
 
 
 
Cgrayi     TSQGFSVRWKVLCSADYGVPQQRKRLVIIASC--------PGEVLPP FPA    
Lsp        NDFGYSVRWKILNLRHYGAPQPRRRLIIIAARYEHVRNR-PGETLPSFPP    
Gscript     TSLDFSVRFAVKNLGQYGVPQKRKRFLIIGACDGFTDRSSPGEPLPPFPI    
Dbaeomy    TSLGFSIRWKLLCFQDYGLGQRRERLIIIASC--------PGEPLPT FPP    
Astriga     TRLGFSVRWKIMNFAEYGLVQARKRLIIIASC--------PGEGLPV LPT    
Arubroc     TRLGFSIRWKIMNFAEYGLVQARKRLIIIASI--------PHGFANH DPD    
Epallid     TNLGYSIRWKIVRCNEHGIPQNRVRLLLMAAA--------PGESLPK FPR    
Pcylind     TDLGFSIRWKVVNFAEYGLPQARKRLIIFASC--------PGEALPP FPK    
Ncrassa     TDHGYSVRWKVVNFSHYGLPQPRRRLIMIGAG--------PGEKLPP FPS    
           **************************************** ********** 
 
 
        
Cgrayi     PTHAKDPAGTGLKPWTTVNKA-INSI-PTDWLNHDVDGANRVF-----KE    
Lsp        PTHLNN-------PNTIADLISDLPP---TSTDPLHNPTAKLFLVPRD PY    
Gscript    ETHSLSECVTLGQAVEKIELLHNLGFEIPD----------HTPAESTG VY    
Dbaeomy    RTHSSNPPQTGLKPHTTMSNA-LQNI---PHGWSHHDPDSVTRR--DLPP    
Astriga    PTHGAPSS--GLAPWVTVQDVLSRI---PYGFANHDPDSVRK----RN EP    
Arubroc    SAGQRNE-----PPYRA------------------------------- --    
Epallid    ATHG-EKGS-GLKPYVKIRDV-IYNI----PLTAKNQNMLSESKKPYL LT    
Pcylind    PTHS-G---DHRQRSKYGLARLTTVNDAIRNIPHDAPNHGPENSPRMSLS    
Ncrassa    PTHGN-----GLKPVTTARQA-LAAI-DGRRRYPLHQPYLQPF--PTR KA    
           ************************************************ ** 

 
 
 

Cgrayi     PYS-GDRTANCITTTGNGA--YHPSGTRPFTHRELACLQEFPLGHKFGSV    
Lsp        NAH-GPLREIIACSPTSG--NYHPSGLRPFTVREFGCLQTFPKDFRFVGT    
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Gscript     DDKIYSEVAKSITTSASE--NWHYNG-RQLTVRELAIIQTFPIKHLF GEG    
Dbaeomy    TKY-GDSLSKCMTTSGAG--IIHPSGKRALTNREFACLQGFPLVHTFSDR    
Astriga     PYRADQPLRACITCSGGG--NYHPSGKRDLTLREYACLQGFPLEHKFGLA    
Arubroc     ----DQVLRACITCSGGG--NYHPSGKRDFTLREYACLQGFPLEHKFGLT    
Epallid     PFS-DDSFAKCITTSGGQF-NHHPSGERRYNVREMACLQGFPTNHAFNNH    
Pcylind     RYCGDMPLPRCITTSGGG--NAHPDGTRKFTLREFACLQGFPIDYKFSAT    
Ncrassa     HWD-GDKPLPYTVTCGAAE-NYHWSGLRQFTPQEYALLQGFPMHHKFAGN    
           **************************************** ********** 
 
 
 
 
Cgrayi     EVRK----QIGNAVPPTLATVILEEVKKTLMKADGL----------- ---    
Lsp        ----------------------------------------------- ---    
Gscript     ISKTAKKSQIGNAFPPYFTWQMLHQVVQSLRRADGLPASNLPFDHNAARH    
Dbaeomy    EVKK----QIGNAVSPPFAKILLGHIRKELEKVDGIPSRHEEEIIEV ---    
Astriga     RVKK----QIGNAVPPLFAKILFEEIKKTLLKADGF----------- ---    
Arubroc     RVKK----QIGNAVPPLFARVLFEEIKKSLLKADGF----------- ---    
Epallid     SITIATR-QVGNAVPPTLAKPWLEGIIKSLRETDMKQKMR------- ---    
Pcylind     GVLK----QIGNAVPPSVGAVFLAEVKKALMKADGLL---------- ---    
Ncrassa     YIKK----QIGNAFPPIFVKLLYKHLVECLDKRDNIIRQAQARTEEA APF    
           ******************************** 
 
Cgrayi     ------------------------------------------------ --    
Lsp        ------------------------------------------------ --    
Gscript    TLKHKWTSEKVDIVHGSPFKIVENKDSPRVRGVPYDHHLLPRALGNTTED    
Dbaeomy    ------------------------------------------------ --    
Astriga    ------------------------------------------------ --    
Arubroc    ------------------------------------------------ --    
Epallid    ------------------------------------------------ --    
Pcylind    ------------------------------------------------ --    
Ncrassa    QTPRKLVGSVGRNEVGSVGRNEEDDGEVTFLSSRKRRRQFAAVEVIDNNN    
 
 
Cgrayi     ----------------------------------------------- ---    
Lsp        ----------------------------------------------- ---    
Gscript     EGEVAGRAPSKDANNEVFILD-------------------------- ---    
Dbaeomy    ----------------------------------------------- ---    
Astriga     ----------------------------------------------- ---    
Arubroc     ----------------------------------------------- ---    
Epallid     ----------------------------------------------- ---    
Pcylind     ----------------------------------------------- ---    
Ncrassa     RISTHRSKRARRLVGNTPPCQQAAAAQAKQKTIIDLDEDISNLDLDQDRD    
 
 
Cgrayi     ----------------------------------------------- ---    
Lsp        ----------------------------------------------- ---    
Gscript     ----------------------------------------------- ---    
Dbaeomy    ----------------------------------------------- ---    
Astriga     ----------------------------------------------- ---    
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Arubroc     ----------------------------------------------- ---    
Epallid     ----------------------------------------------- ---    
Pcylind     ----------------------------------------------- ---    
Ncrassa     DDRSDTATIRESSVEVEASPRVSPVRRHPAAPPSSHLPLGPAGLTNPIQG    
 
 
Cgrayi     ----------------------------------------------- ---    
Lsp        ----------------------------------------------- ---    
Gscript     ----------------------------------------------- ---    
Dbaeomy    ----------------------------------------------- ---    
Astriga     ----------------------------------------------- ---    
Arubroc     ----------------------------------------------- ---    
Epallid     ----------------------------------------------- ---    
Pcylind     ----------------------------------------------- ---    
Ncrassa     GPSTSTSTRTGSKASSSSQQQTHHNNMQGETVRRKLFFAVPPSRTEPFSS    
Cgrayi     ----------------------------------------------- ---    
Lsp        ----------------------------------------------- ---    
Gscript     ----------------------------------------------- ---    
Dbaeomy    ----------------------------------------------- ---    
Astriga     ----------------------------------------------- ---    
Arubroc     ----------------------------------------------- ---    
Epallid     ----------------------------------------------- ---    
Pcylind     ----------------------------------------------- ---    
Ncrassa     PSSTSSTSSSTTASSSAAGSSNGSNSSSPVVKKENQKGTRKEPMELFDD-    
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Appendix I.  Distribution of methylated sites in th e 
fungal genome from squamules and podetia of Cladonia 
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Appendix J.  Distribution of methylated sites in th e 
fungal genome from squamules and podetia of Cladonia 
grayi .  
��������	���
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00046 196647 15.15% 0 
scaffold00046 196651 25.64% 0 
scaffold00046 196655 25.00% 0 
scaffold00046 196659 30.68% 0 
scaffold00046 196663 38.54% 0 
scaffold00046 196669 24.47% 0 
scaffold00046 196681 14.49% 0 
    
scaffold00252 2206 0 12.20% 
scaffold00252 2208 0 12.99% 
scaffold00252 4056 0 13.92% 
scaffold00252 16366 0 15.15% 
scaffold00252 16377 0 25.64% 
scaffold00252 16400 0 66.67% 
scaffold00252 16425 0 47.62% 
scaffold00252 16426 0 1.46% 
scaffold00252 16434 0 40 
scaffold00252 16435 0 1.46% 
scaffold00252 16439 0 1.89% 
scaffold00252 16440 1.98% 0 
scaffold00252 16445 0 2.06% 
scaffold00252 16456 0 1.08% 
    
scaffold00260 11669 0 13.19% 
scaffold00260 11711 18.18% 0 
scaffold00260 11721 23.40% 11721 
    
scaffold00265 343 0 0.87% 
scaffold00265 347 0.96% 0 
scaffold00265 352 1.01% 0 
scaffold00265 361 0.98% 0 
scaffold00265 366 0 0.64% 
scaffold00265 397 0 0.88% 
scaffold00265 420 1.07% 0.79% 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00265 424 0.86% 0 
scaffold00265 435 1.27% 0 
scaffold00265 442 1.08% 0 
scaffold00265 443 0 0.67% 
scaffold00265 562 0 10.07% 
scaffold00265 585 0 15.12% 
scaffold00284 247 0 5.67% 
scaffold00284 364 0 4.27% 
scaffold00284 368 0 30 
scaffold00284 375 0 2.37% 
scaffold00284 376 0 4.39% 
scaffold00284 382 0 3.26% 
scaffold00284 384 0 30 
scaffold00284 387 0 3.80% 
scaffold00284 388 0 1.06% 
scaffold00284 389 0 5.58% 
scaffold00284 390 0 2.75% 
scaffold00284 391 0 1.79% 
scaffold00284 392 0 7.13% 
scaffold00284 393 0 77.14% 
scaffold00284 397 0 52.33% 
scaffold00284 399 0 36.00% 
scaffold00284 407 0 21.30% 
scaffold00284 409 0 46.85% 
scaffold00284 410 0 22.58% 
scaffold00284 411 0 30.88% 
scaffold00284 418 0 12.71% 
scaffold00284 421 0 20.16% 
scaffold00284 422 0 6.06% 
scaffold00284 423 0 13.45% 
scaffold00284 424 0 4.53% 
scaffold00284 425 0 8.30% 
scaffold00284 428 0 4.12% 
scaffold00284 430 0 4.64% 
scaffold00284 438 0 6.93% 
scaffold00284 439 0 2.33% 
scaffold00284 441 0 3.15% 
scaffold00284 477 2.52% 8.27% 
scaffold00284 506 0 6.94% 
scaffold00284 523 0 11.37% 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00284 524 0 8.37% 
scaffold00284 525 0 5.13% 
scaffold00284 526 0 12.70% 
scaffold00284 536 0 8.70% 
scaffold00284 545 0 11.36% 
scaffold00284 742 0 4.88% 
scaffold00284 744 0 2.71% 
scaffold00284 753 0 8.72% 
scaffold00284 753 2.73% 0 
scaffold00284 761 2.13% 0 
scaffold00284 762 1.14% 0 
scaffold00284 766 1.46% 2.45% 
scaffold00284 769 0 3.42% 
scaffold00284 769 1.43% 0 
scaffold00284 772 1.60% 3.68% 
scaffold00284 772 1.60% 0 
scaffold00284 777 2.17% 0 
scaffold00284 779 0 2.78% 
scaffold00284 780 1.60% 0.53% 
scaffold00284 783 1.44% 2.55% 
scaffold00284 789 0 2.58% 
scaffold00284 790 1.04% 0.63% 
scaffold00284 793 0 3.59% 
scaffold00284 796 0 1.24% 
scaffold00284 799 0 2.68% 
scaffold00284 806 0 1.40% 
scaffold00284 810 0 3.58% 
scaffold00284 818 0 3.72% 
scaffold00284 1014 5.58% 0 
scaffold00284 1023 0 9.26% 
scaffold00284 1023 5.71% 0 
scaffold00284 1117 0 11.05% 
scaffold00284 1123 0 5.36% 
scaffold00284 1153 0 5.36% 
scaffold00284 2757 2.65% 0 
scaffold00284 2771 1.78% 0 
scaffold00284 2773 1.55% 0 
scaffold00284 2789 2.30% 0 
scaffold00284 2790 2.93% 0 
scaffold00284 2796 0 1.96% 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00284 2801 1.75% 0 
scaffold00284 2806 1.49% 0 
scaffold00284 2818 1.81% 0 
scaffold00284 2820 1.30% 0 
scaffold00284 2822 1.66% 0 
scaffold00284 2828 0 4.71% 
scaffold00284 2829 0 6.86% 
scaffold00284 2830 0 3.81% 
scaffold00284 2834 0 4.42% 
scaffold00284 2836 0 6.55% 
scaffold00284 2837 0 2.08% 
scaffold00284 2837 1.49% 0 
scaffold00284 2841 1.71% 6.15% 
scaffold00284 2847 1.00% 0 
scaffold00284 2854 0 16.09% 
scaffold00284 2858 2.17% 0 
scaffold00284 2865 2.54% 0 
scaffold00284 2870 2.34% 0 
scaffold00284 2884 2.32% 3.96% 
scaffold00284 2924 0 13.70% 
scaffold00284 2925 0 12.99% 
scaffold00284 2958 0 2.49% 
scaffold00284 2972 2.25% 0 
scaffold00284 2979 0 0.92% 
scaffold00284 3010 0.78% 0.73% 
scaffold00284 3013 0.54% 0.34% 
scaffold00284 3018 1.02% 0.80% 
scaffold00284 3019 0.56% 1.71% 
scaffold00284 3029 1.69% 2.14% 
scaffold00284 3032 0.70% 0.84% 
scaffold00284 3051 1.29% 1.48% 
scaffold00284 3054 2.69% 0 
scaffold00284 3058 0 6.57% 
scaffold00284 3064 0.63% 0.76% 
scaffold00284 3066 0.66% 0 
scaffold00284 3067 0.80% 2.30% 
scaffold00284 3068 3.30% 0 
scaffold00284 3070 4.23% 1.90% 
scaffold00284 3073 1.30% 0 
scaffold00284 3075 1.64% 5.68% 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00284 3076 1.03% 0 
scaffold00284 3079 1.24% 0.92% 
scaffold00284 3080 1.69% 4.81% 
scaffold00284 3080 1.69% 0 
scaffold00284 3082 0.66% 0 
scaffold00284 3084 1.57% 3.79% 
scaffold00284 3087 0.99% 1.45% 
scaffold00284 3090 1.53% 1.85% 
scaffold00284 3091 0 1.21% 
scaffold00284 3092 0.98% 0 
scaffold00284 3093 1.58% 6.29% 
scaffold00284 3098 1.32% 0 
scaffold00284 3100 0.66% 0 
scaffold00284 3103 0.81% 0 
scaffold00284 3104 0.94% 0 
scaffold00284 3106 1.51% 4.02% 
scaffold00284 3107 1.20% 0 
scaffold00284 3109 1.95% 0 
scaffold00284 3110 3.03% 11.31% 
scaffold00284 3111 0 1.50% 
scaffold00284 3114 1.22% 0 
scaffold00284 3124 1.17% 1.92% 
scaffold00284 3128 0 1.83% 
scaffold00284 3129 2.42% 5.36% 
scaffold00284 3140 1.24% 0 
scaffold00284 3145 0 5.73% 
scaffold00284 3147 1.15% 0 
scaffold00284 3152 1.53% 0 
scaffold00284 3158 2.45% 4.16% 
scaffold00284 3160 0 1.77% 
scaffold00284 3165 1.99% 10.09% 
scaffold00284 3167 2.66% 8.69% 
scaffold00284 3170 0 2.17% 
scaffold00284 3175 1.50% 5.41% 
scaffold00284 3177 1.14% 0 
scaffold00284 3180 1.03% 3.71% 
scaffold00284 3182 1.64% 4.08% 
scaffold00284 3188 0 2.42% 
scaffold00284 3191 0 2.17% 
scaffold00284 3200 0 3.54% 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00284 3206 1.22% 0 
scaffold00284 3208 0 2.51% 
scaffold00284 3211 0 2.02% 
scaffold00284 3217 0 3.92% 
scaffold00284 3219 1.95% 0 
scaffold00284 3230 3.35% 0 
scaffold00284 3235 0 8.30% 
scaffold00284 3236 3.09% 3.09% 
scaffold00284 3246 3.09% 0 
scaffold00284 3251 3.61% 0 
scaffold00284 3256 1.09% 0 
scaffold00284 3258 1.07% 0 
scaffold00284 3261 0 1.92% 
scaffold00284 3262 1.92% 4.59% 
scaffold00284 3263 1.23% 0 
scaffold00284 3268 0 2.67% 
scaffold00284 3269 1.17% 0 
scaffold00284 3271 1.94% 3.56% 
scaffold00284 3274 0 2.37% 
scaffold00284 3283 0 3.75% 
scaffold00284 3321 1.32% 0 
scaffold00284 3322 2.19% 3.70% 
scaffold00284 3324 0 4.30% 
scaffold00284 3327 1.80% 0 
scaffold00284 3340 0 3.14% 
scaffold00284 3351 0.92% 0 
scaffold00284 3353 0.73% 0 
scaffold00284 3354 0 0.81% 
scaffold00284 3355 0 1.89% 
scaffold00284 3358 0.69% 0.75% 
scaffold00284 3359 1.42% 0 
scaffold00284 3361 0.87% 0 
scaffold00284 3367 1.10% 0 
scaffold00284 3369 2.38% 1.73% 
scaffold00284 3378 2.01% 0.65% 
scaffold00284 3383 0.78% 0.54% 
scaffold00284 3384 1.54% 1.06% 
scaffold00284 3384 1.54% 0 
scaffold00284 3386 0.77% 0 
scaffold00284 3402 0.88% 0 



�

-<B�

�

,������- ��������	��! ���
���
��	�����������*$������
����������*���	�������������
����#	��	��������

����������� ���������	
��� ��
    
Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00284 3403 1.12% 2.15% 
scaffold00284 3407 0.64% 0.62% 
scaffold00284 3418 0.73% 0.46% 
scaffold00284 3426 1.71% 1.33% 
scaffold00284 3429 2.47% 0.93% 
scaffold00284 3437 1.37% 0.59% 
scaffold00284 3438 0.46% 1.18% 
scaffold00284 3456 0.48% 0 
scaffold00284 3465 0.66% 0 
scaffold00284 3475 1.37% 2.70% 
scaffold00284 3477 0.71% 0 
scaffold00284 3483 1.77% 1.47% 
scaffold00284 3542 0 37.50% 
scaffold00284 3564 0 9.63% 
scaffold00284 3572 1.98% 7.82% 
scaffold00284 3573 1.62% 5.88% 
scaffold00284 3574 1.46% 0 
scaffold00284 3576 3.94% 0 
scaffold00284 3582 0 4.93% 
scaffold00284 3584 0 4.66% 
scaffold00284 3586 1.43% 0 
scaffold00284 3595 1.19% 0 
scaffold00284 3597 1.41% 0 
scaffold00284 3601 1.55% 0 
scaffold00284 3603 0 3.98% 
scaffold00284 3606 1.69% 3.97% 
scaffold00284 3611 3.06% 8.87% 
scaffold00284 3614 3.40% 5.25% 
scaffold00284 3615 0 4.21% 
scaffold00284 3621 1.66% 0 
scaffold00284 3623 1.77% 0 
scaffold00284 3626 0.88% 0 
scaffold00284 3627 1.14% 1.27% 
scaffold00284 3628 1.05% 0 
scaffold00284 3632 1.46% 0 
scaffold00284 3637 1.62% 0 
scaffold00284 3644 0.66% 0.77% 
scaffold00284 3645 0.80% 2.27% 
scaffold00284 3647 0.93% 0 
scaffold00284 3648 1.91% 3.42% 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00284 3650 0.99% 0 
scaffold00284 3652 1.12% 0 
scaffold00284 3653 1.44% 1.55% 
scaffold00284 3657 1.50% 0.53% 
scaffold00284 3658 1.10% 1.63% 
scaffold00284 3659 0.80% 2.74% 
scaffold00284 3662 0.60% 0.98% 
scaffold00284 3663 3.53% 0 
scaffold00284 3665 2.32% 0 
scaffold00284 3666 0 0.58% 
scaffold00284 3670 0.74% 0.66% 
scaffold00284 3673 3.28% 0 
scaffold00284 3674 1.34% 1.64% 
scaffold00284 3675 1.85% 0 
scaffold00284 3679 2.12% 8.20% 
scaffold00284 3680 3.36% 0 
scaffold00284 3686 2.06% 0 
scaffold00284 3688 0.62% 0 
scaffold00284 3689 0 1.28% 
scaffold00284 3690 0.67% 1.91% 
scaffold00284 3693 0.93% 1.00% 
scaffold00284 3697 3.48% 0 
scaffold00284 3702 0 0.90% 
scaffold00284 3703 1.50% 4.04% 
scaffold00284 3704 2.01% 0 
scaffold00284 3706 0.48% 0 
scaffold00284 3707 0.65% 3.39% 
scaffold00284 3709 1.15% 1.00% 
scaffold00284 3711 0.72% 0.54% 
scaffold00284 3714 1.29% 2.56% 
scaffold00284 3718 3.51% 0 
scaffold00284 3720 4.02% 0 
scaffold00284 3724 2.01% 0 
scaffold00284 3731 0.62% 0.69% 
scaffold00284 3732 0 4.64% 
scaffold00284 3732 1.85% 0 
scaffold00284 3738 0.49% 0.53% 
scaffold00284 3738 0.49% 0 
scaffold00284 3747 1.04% 0.71% 
scaffold00284 3748 1.48% 3.44% 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00284 3754 0 0.50% 
scaffold00284 3758 0.74% 0 
scaffold00284 3759 1.02% 3.85% 
scaffold00284 3762 1.14% 1.89% 
scaffold00284 3767 1.04% 0 
scaffold00284 3770 0 0.63% 
scaffold00284 3810 0 2.72% 
scaffold00284 3815 0 13.18% 
scaffold00284 3831 0 5.32% 
scaffold00284 3832 0 4.44% 
scaffold00284 3833 0 5.53% 
scaffold00284 3836 0 10.26% 
scaffold00284 3847 0 8.85% 
scaffold00284 3871 0 11.48% 
scaffold00284 3886 0 11.81% 
scaffold00284 3889 0 15.20% 
scaffold00284 3892 0 13.51% 
scaffold00284 3947 0 23.17% 
scaffold00284 3973 0 10.16% 
scaffold00284 4030 0 3.74% 
scaffold00284 4053 2.36% 0 
scaffold00284 4054 0 6.51% 
scaffold00284 4063 0 7.46% 
scaffold00284 4075 0 3.59% 
scaffold00284 4085 3.97% 8.33% 
scaffold00284 4088 0 12.75% 
scaffold00284 4090 0 5.81% 
scaffold00284 4111 3.72% 11.69% 
scaffold00284 4131 1.42% 7.66% 
scaffold00284 4140 1.25% 0 
scaffold00284 4145 1.59% 0 
scaffold00284 4149 1.38% 0 
scaffold00284 4154 1.48% 0 
scaffold00284 4167 1.16% 2.82% 
scaffold00284 4168 2.51% 9.65% 
scaffold00284 4181 1.16% 0 
scaffold00284 4182 1.55% 4.87% 
scaffold00284 4194 1.19% 1.56% 
scaffold00284 4210 1.19% 0 
scaffold00284 4218 1.57% 8.00% 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00284 4241 4.56% 0 
scaffold00284 4292 6.71% 0 
scaffold00284 4295 6.06% 0 
scaffold00284 4314 2.39% 0 
scaffold00284 4321 2.55% 0 
scaffold00284 4332 1.46% 0 
scaffold00284 4335 1.40% 0 
scaffold00284 4338 4.47% 0 
scaffold00284 4345 1.65% 0 
scaffold00284 4359 5.31% 0 
scaffold00284 4363 0 19.61% 
scaffold00284 4364 2.00% 0 
scaffold00284 4369 6.09% 0 
scaffold00284 4377 5.25% 0 
scaffold00284 4392 8.09% 0 
scaffold00284 4503 0 3.57% 
scaffold00284 4515 0 9.59% 
scaffold00284 4528 0 5.84% 
scaffold00284 4530 2.35% 0 
scaffold00284 4533 0 3.81% 
scaffold00284 4536 4.49% 0 
scaffold00284 4545 0 7.69% 
scaffold00284 4613 0 39.29% 
scaffold00284 4661 2.17% 0 
scaffold00284 4668 0 2.72% 
scaffold00284 4673 0 3.25% 
scaffold00284 4673 2.18% 0 
scaffold00284 4686 1.33% 1.88% 
scaffold00284 4689 1.62% 1.70% 
scaffold00284 4691 1.02% 0 
scaffold00284 4703 0.59% 0 
scaffold00284 4704 0.94% 0 
scaffold00284 4705 1.14% 4.36% 
scaffold00284 4714 1.77% 0.73% 
scaffold00284 4715 2.59% 3.90% 
scaffold00284 4730 0 0.59% 
scaffold00284 4731 0.97% 2.21% 
scaffold00284 4736 0.41% 0 
scaffold00284 4739 8.85% 0 
scaffold00284 4751 0.54% 0.34% 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00284 4752 0.72% 1.26% 
scaffold00284 4756 6.43% 0 
scaffold00284 4761 0.66% 0 
scaffold00284 4766 1.15% 1.27% 
scaffold00284 4769 4.48% 0 
scaffold00284 4770 0.43% 0.33% 
scaffold00284 4781 4.74% 0 
scaffold00284 4786 0.46% 0 
scaffold00284 4789 0.50% 0.34% 
scaffold00284 4796 0.76% 0.49% 
scaffold00284 4797 0.92% 1.64% 
scaffold00284 4801 0 0.34% 
scaffold00284 4802 0.46% 0.91% 
scaffold00284 4805 0.73% 0.29% 
scaffold00284 4808 0.68% 0.42% 
scaffold00284 4811 3.09% 2.07% 
scaffold00284 4814 5.43% 0 
scaffold00284 4821 0.50% 0 
scaffold00284 4822 0.71% 1.41% 
scaffold00284 4823 0.85% 4.84% 
scaffold00284 4835 0.81% 0.52% 
scaffold00284 4850 0.76% 0.58% 
scaffold00284 4852 0.51% 0.44% 
scaffold00284 4856 0.83% 0.52% 
scaffold00284 4857 0.56% 0.74% 
scaffold00284 4858 0.94% 1.72% 
scaffold00284 4862 1.65% 1.60% 
scaffold00284 4867 4.12% 0 
scaffold00284 4877 0.97% 0.79% 
scaffold00284 4882 1.35% 0.58% 
scaffold00284 4885 0.89% 0.78% 
scaffold00284 4889 0.60% 0.55% 
scaffold00284 4897 0.77% 0.57% 
scaffold00284 4898 0.73% 0.81% 
scaffold00284 4902 0 0.73% 
scaffold00284 4904 1.39% 1.24% 
scaffold00284 4911 0.70% 0 
scaffold00284 4914 0.55% 0.90% 
scaffold00284 4915 1.30% 2.30% 
scaffold00284 4916 0 1.62% 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00284 4919 1.22% 0 
scaffold00284 4927 2.82% 20.37% 
scaffold00284 4928 2.59% 0 
scaffold00284 4934 1.16% 0 
scaffold00284 4935 3.57% 22.45% 
scaffold00284 4936 2.49% 0 
scaffold00284 4939 3.00% 0 
scaffold00284 4953 0 0.53% 
scaffold00284 4954 1.69% 2.06% 
scaffold00284 4958 0.74% 0 
scaffold00284 4959 0.75% 1.05% 
scaffold00284 4965 0.75% 0 
scaffold00284 4966 0.81% 1.18% 
scaffold00284 4970 0.60% 0 
scaffold00284 4971 0.72% 0.55% 
scaffold00284 4972 1.11% 0.70% 
scaffold00284 4975 1.30% 0.93% 
scaffold00284 4976 4.15% 4.13% 
scaffold00284 4979 0.90% 0 
scaffold00284 4980 3.43% 0 
scaffold00284 4984 2.00% 1.92% 
scaffold00284 4989 0.71% 0 
scaffold00284 4991 0.78% 0.39% 
scaffold00284 4992 0.85% 0.72% 
scaffold00284 4993 0.96% 1.68% 
scaffold00284 5000 0 15.07% 
scaffold00284 5004 0 12.66% 
scaffold00284 5008 0.76% 0 
scaffold00284 5012 0.47% 0.44% 
scaffold00284 5013 1.40% 1.60% 
scaffold00284 5015 0.67% 0.43% 
scaffold00284 5016 0 11.54% 
scaffold00284 5028 0.95% 0 
scaffold00284 5029 0.77% 0.88% 
scaffold00284 5030 3.01% 0 
scaffold00284 5039 0.88% 0 
scaffold00284 5041 0 9.64% 
scaffold00284 5042 2.33% 0 
scaffold00284 5047 1.26% 0 
scaffold00284 5052 0.72% 0.52% 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00284 5055 0.94% 0.81% 
scaffold00284 5058 1.73% 0.68% 
scaffold00284 5059 2.02% 1.29% 
scaffold00284 5063 0.97% 0 
scaffold00284 5070 0.77% 0 
scaffold00284 5073 0.60% 0 
scaffold00284 5075 0.78% 0.47% 
scaffold00284 5077 1.40% 1.40% 
scaffold00284 5087 0.59% 0 
scaffold00284 5092 0.89% 0.51% 
scaffold00284 5093 0.67% 0 
scaffold00284 5095 0 0.39% 
scaffold00284 5098 1.02% 0.72% 
scaffold00284 5102 1.00% 0 
scaffold00284 5106 1.14% 0.41% 
scaffold00284 5108 0.66% 0 
scaffold00284 5109 1.29% 1.50% 
scaffold00284 5113 0.50% 0 
scaffold00284 5114 0 3.06% 
scaffold00284 5118 0.77% 0.79% 
scaffold00284 5119 0.98% 1.07% 
scaffold00284 5122 1.10% 1.24% 
scaffold00284 5126 0.64% 0.28% 
scaffold00284 5128 1.05% 0.52% 
scaffold00284 5150 0.56% 0.33% 
scaffold00284 5150 0.56% 0 
scaffold00284 5159 2.49% 3.69% 
scaffold00284 5174 0.90% 0.44% 
scaffold00284 5176 1.23% 0.72% 
scaffold00284 5190 0.62% 0.43% 
scaffold00284 5203 1.13% 0.84% 
scaffold00284 5205 0 0.73% 
scaffold00284 5207 0.71% 0.44% 
scaffold00284 5213 0.53% 0 
scaffold00284 5214 1.79% 2.66% 
scaffold00284 5220 0.81% 0.58% 
scaffold00284 5221 1.13% 1.11% 
scaffold00284 5225 1.85% 2.59% 
scaffold00284 5238 0.96% 0 
scaffold00284 5241 1.59% 0 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00284 5253 7.04% 0 
scaffold00284 5260 1.12% 0 
scaffold00284 5265 1.12% 0 
scaffold00284 5294 1.06% 5.63% 
scaffold00284 5296 0 5.46% 
scaffold00284 5306 1.26% 4.10% 
scaffold00284 5307 1.06% 7.78% 
scaffold00284 5311 1.10% 0 
scaffold00284 5346 1.15% 0 
scaffold00284 5354 0.75% 0 
scaffold00284 5363 1.12% 0.86% 
scaffold00284 5376 1.06% 0 
scaffold00284 5412 0 0.66% 
scaffold00284 5418 0.87% 0.42% 
scaffold00284 5422 0.86% 0 
scaffold00284 5423 0 1.97% 
scaffold00284 5428 0 0.64% 
scaffold00284 5440 2.60% 2.12% 
scaffold00284 5442 0.63% 0 
scaffold00284 5445 0.79% 1.87% 
scaffold00284 5448 1.74% 1.23% 
scaffold00284 5449 1.80% 0 
scaffold00284 5455 1.85% 0 
scaffold00284 5460 1.15% 0.60% 
scaffold00284 5461 1.82% 0 
scaffold00284 5463 0.86% 0.69% 
scaffold00284 5469 0.54% 1.27% 
scaffold00284 5471 0.43% 0 
scaffold00284 5472 3.53% 5.23% 
scaffold00284 5477 2.51% 0 
scaffold00284 5481 3.21% 3.12% 
scaffold00284 5484 1.26% 1.13% 
scaffold00284 5485 2.04% 2.57% 
scaffold00284 5497 3.76% 19.79% 
scaffold00284 5499 0.85% 0 
scaffold00284 5506 1.30% 0 
scaffold00284 5511 1.84% 5.05% 
scaffold00284 5517 0.92% 0 
scaffold00284 5520 2.56% 0 
scaffold00284 5525 1.25% 6.16% 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00284 5526 1.28% 0 
scaffold00284 5530 0 3.81% 
scaffold00284 5531 1.74% 3.99% 
scaffold00284 5535 0 5.45% 
scaffold00284 5536 1.81% 0 
scaffold00284 5538 1.69% 0 
scaffold00284 5548 0 2.86% 
scaffold00284 5575 0 33.33% 
scaffold00284 5580 0 8.78% 
scaffold00284 5581 0 11.66% 
scaffold00284 5584 0 8.92% 
scaffold00284 5594 0 6.70% 
scaffold00284 5670 0 7.84% 
scaffold00284 5681 0 2.69% 
scaffold00284 5682 0 5.12% 
scaffold00284 5683 0 3.77% 
scaffold00284 5699 0 3.94% 
scaffold00284 5712 1.48% 0 
scaffold00284 5715 3.90% 3.61% 
scaffold00284 5717 3.39% 7.64% 
scaffold00284 5719 2.18% 0 
scaffold00284 5737 8.67% 8.10% 
scaffold00284 5742 8.05% 0 
scaffold00284 5743 8.16% 0 
scaffold00284 5756 1.31% 0 
scaffold00284 5759 2.24% 4.63% 
scaffold00284 5760 0 1.77% 
scaffold00284 5761 3.17% 6.78% 
scaffold00284 5768 4.26% 1.73% 
scaffold00284 5770 2.14% 2.55% 
scaffold00284 5779 1.50% 0 
scaffold00284 5784 0 1.79% 
scaffold00284 5787 2.51% 0 
scaffold00284 5795 0.87% 0 
scaffold00284 5802 1.57% 0 
scaffold00284 5831 2.22% 2.10% 
scaffold00284 5833 0.85% 0 
scaffold00284 5843 0.83% 0 
scaffold00284 5846 1.70% 0 
scaffold00284 5850 2.29% 0 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00284 5857 1.20% 0 
scaffold00284 5859 1.75% 0 
scaffold00284 5867 2.13% 5.08% 
scaffold00284 5870 4.62% 0 
scaffold00284 5874 2.93% 0 
scaffold00284 5879 4.15% 0 
scaffold00284 5929 0 4.26% 
scaffold00284 6343 0 7.07% 
scaffold00284 6351 0 7.33% 
scaffold00284 6363 0 4.77% 
scaffold00284 6366 0 5.32% 
scaffold00284 6626 0 3.84% 
scaffold00284 6632 0 4.76% 
scaffold00284 6638 0 4.03% 
scaffold00284 6639 0 2.19% 
scaffold00284 6642 0 12.63% 
scaffold00284 6644 0 4.07% 
scaffold00284 6646 0 2.65% 
scaffold00284 6668 0 6.64% 
scaffold00284 6670 0 5.50% 
scaffold00284 6676 0 10 
scaffold00284 6697 0 18.75% 
scaffold00284 6718 0 19.57% 
scaffold00284 6721 0 12.63% 
scaffold00284 6826 0 15.12% 
scaffold00284 6847 0 13.08% 
scaffold00284 6849 0 8.85% 
scaffold00284 6868 0 21.95% 
scaffold00284 6869 0 18.99% 
scaffold00284 6874 0 21.13% 
scaffold00284 7248 0 5.39% 
scaffold00284 7274 0 7.55% 
scaffold00284 7275 0 9.58% 
scaffold00284 7277 0 4.62% 
scaffold00284 7280 0 19.52% 
scaffold00284 7302 0 2.19% 
scaffold00284 7308 0 2.10% 
scaffold00284 7310 0 4.08% 
scaffold00284 7321 0 10.26% 
scaffold00284 7332 0 2.52% 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00284 7342 0 6.34% 
scaffold00284 7351 0 1.97% 
scaffold00284 7360 0 6.49% 
scaffold00284 7362 0 2.83% 
scaffold00284 7401 0 7.26% 
scaffold00284 7420 0 9.32% 
scaffold00284 7438 0 4.20% 
scaffold00284 7584 0 8.00% 
scaffold00284 7584 4.32% 0 
scaffold00284 7611 0 4.14% 
scaffold00284 7623 0 4.41% 
scaffold00284 7625 0 4.92% 
scaffold00284 9223 1.20% 0 
scaffold00284 9264 1.23% 0 
scaffold00284 9269 1.41% 2.23% 
scaffold00284 9277 0 2.50% 
scaffold00284 9283 1.01% 0 
scaffold00284 9288 1.46% 0 
scaffold00284 9289 2.19% 4.86% 
scaffold00284 9296 0 2.65% 
scaffold00284 9311 0.98% 3.46% 
scaffold00284 9317 0 2.18% 
scaffold00284 9318 0 1.26% 
scaffold00284 9321 1.15% 0 
scaffold00284 9352 1.08% 0 
scaffold00284 9365 1.37% 1.85% 
scaffold00284 9394 1.59% 0 
scaffold00284 9411 1.18% 0 
scaffold00284 9422 1.96% 0 
scaffold00284 9426 1.38% 0 
scaffold00284 9427 0 2.09% 
scaffold00284 9429 1.47% 0 
scaffold00284 9433 0 2.16% 
scaffold00284 9439 0 2.89% 
scaffold00284 9440 1.68% 3.01% 
scaffold00284 9448 2.35% 0 
scaffold00284 9458 0 41.38% 
scaffold00284 9459 0 44.83% 
scaffold00284 9465 0 3.72% 
scaffold00284 9475 0.91% 0 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00284 9479 0 37.93% 
scaffold00284 9485 1.35% 0 
scaffold00284 9490 2.75% 0 
scaffold00284 9501 0 6.07% 
scaffold00284 9536 1.18% 0 
scaffold00284 9537 0 8.92% 
scaffold00284 9540 0 2.86% 
scaffold00284 9541 0 9.97% 
scaffold00284 9544 0 3.63% 
scaffold00284 9545 0 9.05% 
scaffold00284 9546 0 5.88% 
scaffold00284 9558 1.05% 0 
scaffold00284 9560 1.33% 0 
scaffold00284 9561 0 10.39% 
scaffold00284 9562 0 9.52% 
scaffold00284 9565 0 4.27% 
scaffold00284 9567 0 3.08% 
scaffold00284 9568 1.67% 5.83% 
scaffold00284 9572 0 9.32% 
scaffold00284 9573 0 9.02% 
scaffold00284 9576 0 14.78% 
scaffold00284 9593 1.85% 0 
scaffold00284 9598 1.32% 0 
scaffold00284 9639 0 6.19% 
scaffold00284 9643 1.56% 0 
scaffold00284 9648 0 5.48% 
scaffold00284 9649 0 7.47% 
scaffold00284 9668 2.02% 0 
scaffold00284 9694 0 5.86% 
scaffold00284 9718 2.15% 0 
scaffold00284 9749 0 15.45% 
scaffold00284 9757 3.17% 5.24% 
scaffold00284 9770 2.33% 0 
scaffold00284 9775 2.14% 7.47% 
scaffold00284 9778 0 2.71% 
scaffold00284 9779 0 4.16% 
scaffold00284 9780 2.61% 7.36% 
scaffold00284 9782 2.11% 0 
scaffold00284 9786 2.50% 0 
scaffold00284 9803 0 2.96% 
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  Squamules Podetia 
scaffold00284 9807 0 2.80% 
scaffold00284 9811 4.11% 0 
scaffold00284 9814 0 5.32% 
scaffold00284 9815 2.53% 0 
scaffold00284 9829 4.63% 0 
scaffold00284 9921 0 52.17% 
scaffold00284 9938 0 46.67% 
scaffold00284 9947 0 42.86% 
scaffold00284 9952 2.89% 0 
scaffold00284 9957 8.72% 38.89% 
scaffold00284 9968 4.78% 17.86% 
scaffold00284 9973 1.91% 0 
scaffold00284 9980 3.72% 17.50% 
scaffold00284 9985 0 25.58% 
scaffold00284 9996 1.70% 0 
scaffold00284 10000 1.87% 0 
scaffold00284 10044 2.25% 0 
scaffold00284 10211 8.47% 0 
scaffold00284 10213 5.05% 0 
scaffold00284 10258 1.93% 0 
scaffold00284 10262 1.91% 0 
scaffold00284 10269 2.32% 0 
scaffold00284 10272 4.87% 6.37% 
scaffold00284 10274 5.57% 0 
scaffold00284 10276 8.64% 14.72% 
scaffold00284 10278 6.65% 0 
scaffold00284 10285 0 9.30% 
scaffold00284 10286 1.96% 0 
scaffold00284 10288 5.15% 0 
scaffold00284 10293 1.86% 0 
scaffold00284 10310 0 7.92% 
scaffold00284 10311 0 4.16% 
scaffold00284 10314 0 6.21% 
scaffold00284 10317 0 10.58% 
scaffold00284 10318 0 3.84% 
scaffold00284 10319 0 6.29% 
scaffold00284 10338 0 6.75% 
scaffold00284 10340 0 4.34% 
scaffold00284 10344 0 2.79% 
scaffold00284 10347 0 5.82% 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00284 10348 0 6.88% 
scaffold00284 10351 0 4.50% 
scaffold00284 10394 0 1.77% 
scaffold00284 10400 0 2.40% 
scaffold00284 10401 0 1.94% 
scaffold00284 10407 0 4.62% 
scaffold00284 10408 0 2.85% 
scaffold00284 10418 0 7.99% 
scaffold00284 10421 0 7.69% 
scaffold00284 10439 0 3.31% 
scaffold00284 10445 0 4.95% 
scaffold00284 10449 0 3.91% 
scaffold00284 10460 0 9.55% 
scaffold00284 10461 0 2.29% 
scaffold00284 10466 0 16.67% 
scaffold00284 10468 0 2.73% 
scaffold00284 10470 0 10.20% 
scaffold00284 10473 1.78% 0 
scaffold00284 10481 1.86% 3.85% 
scaffold00284 10482 1.81% 9.53% 
scaffold00284 10483 0 2.23% 
scaffold00284 10487 0 4.12% 
scaffold00284 10488 0 2.36% 
scaffold00284 10494 0 6.49% 
scaffold00284 10507 0.93% 0.97% 
scaffold00284 10508 1.30% 1.76% 
scaffold00284 10510 0 1.15% 
scaffold00284 10527 0 0.85% 
scaffold00284 10533 0 5.04% 
scaffold00284 10534 0 9.96% 
scaffold00284 10538 1.33% 0 
scaffold00284 10541 0 1.31% 
scaffold00284 10544 0 15.54% 
scaffold00284 10551 0 15.24% 
scaffold00284 10552 0 8.88% 
scaffold00284 10553 0 21.38% 
scaffold00284 10558 1.11% 0 
scaffold00284 10561 0 0.51% 
scaffold00284 10562 0.86% 0.75% 
scaffold00284 10565 1.67% 1.07% 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00284 10589 0 0.77% 
scaffold00284 10591 0.70% 0 
scaffold00284 10595 0 1.00% 
scaffold00284 10601 0 0.64% 
scaffold00284 10602 1.24% 0.56% 
scaffold00284 10607 0.78% 0 
scaffold00284 10608 1.05% 1.57% 
scaffold00284 10608 1.05% 0 
scaffold00284 10611 1.06% 0.86% 
scaffold00284 10616 2.43% 0 
scaffold00284 10617 2.38% 0 
scaffold00284 10620 0 0.80% 
scaffold00284 10622 1.65% 2.42% 
scaffold00284 10628 0.94% 0 
scaffold00284 10629 0.96% 3.57% 
scaffold00284 10635 1.83% 0 
scaffold00284 10644 2.17% 0 
scaffold00284 10646 0 2.42% 
scaffold00284 10647 0 9.09% 
scaffold00284 10651 0 3.75% 
scaffold00284 10652 1.48% 0 
scaffold00284 10655 1.53% 7.06% 
scaffold00284 10658 0 1.97% 
scaffold00284 10664 0 1.71% 
scaffold00284 10686 1.21% 2.34% 
scaffold00284 10702 0 2.00% 
scaffold00284 10703 1.22% 0 
scaffold00284 10705 0 1.98% 
scaffold00284 10706 0 0.69% 
scaffold00284 10711 0 1.62% 
scaffold00284 10714 0 0.81% 
scaffold00284 10716 0 3.19% 
scaffold00284 10721 1.52% 2.78% 
scaffold00284 10725 0 0.78% 
scaffold00284 10729 0.93% 0.93% 
scaffold00284 10734 1.95% 0 
scaffold00284 10739 0 2.54% 
scaffold00284 10740 0 0.66% 
scaffold00284 10744 0.93% 0 
scaffold00284 10748 0 3.88% 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00284 10755 0 0.72% 
scaffold00284 10758 0.90% 1.59% 
scaffold00284 10761 0 1.34% 
scaffold00284 10764 1.00% 0 
scaffold00284 10765 1.45% 2.56% 
scaffold00284 10766 0 1.08% 
scaffold00284 10767 0 1.15% 
scaffold00284 10769 1.20% 0 
scaffold00284 10771 0 0.89% 
scaffold00284 10775 0 2.75% 
scaffold00284 10778 0 2.96% 
scaffold00284 10779 0 2.29% 
scaffold00284 10784 0 1.25% 
scaffold00284 10787 0 1.39% 
scaffold00284 10790 0 3.12% 
scaffold00284 10791 0 1.11% 
scaffold00284 10796 0 3.30% 
scaffold00284 10801 0 4.02% 
scaffold00284 10810 0 3.28% 
scaffold00284 10812 0 1.95% 
scaffold00284 10817 0 0.92% 
scaffold00284 10831 1.40% 0 
scaffold00284 10832 0 0.75% 
scaffold00284 10833 0 2.98% 
scaffold00284 10834 0 3.54% 
scaffold00284 10839 0 1.89% 
scaffold00284 10842 0 0.94% 
scaffold00284 10843 0 1.36% 
scaffold00284 10854 0 1.17% 
scaffold00284 10883 0 2.43% 
scaffold00284 10886 0 27.27% 
scaffold00284 10895 0 3.88% 
scaffold00284 10897 0 3.58% 
scaffold00284 10905 0 22.64% 
scaffold00284 10916 0 34.04% 
scaffold00284 10940 0 24.49% 
scaffold00284 10942 0 58.49% 
scaffold00284 10945 0 73.68% 
scaffold00284 10946 0 57.89% 
scaffold00284 10953 0 18.89% 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00284 10956 0 28.57% 
scaffold00284 10963 0 12.56% 
scaffold00284 10964 0 10.57% 
scaffold00284 10965 0 4.12% 
scaffold00284 10966 0 7.97% 
scaffold00284 10976 0 6.99% 
scaffold00284 10983 0 2.11% 
scaffold00284 10985 0 4.92% 
scaffold00284 10986 0 3.25% 
scaffold00284 10987 0 6.99% 
scaffold00284 11005 0 2.78% 
scaffold00284 11008 0 2.38% 
scaffold00284 11013 0 2.30% 
scaffold00284 11014 0 1.42% 
scaffold00284 11019 0 1.68% 
scaffold00284 11033 0 2.19% 
scaffold00284 11044 0 0.82% 
scaffold00284 11045 0 2.69% 
scaffold00284 11055 0 2.27% 
scaffold00284 11057 0 2.07% 
scaffold00284 11065 1.60% 1.04% 
scaffold00284 11081 0 4.24% 
scaffold00284 11086 0 0.74% 
scaffold00284 11089 1.36% 1.52% 
scaffold00284 11091 0 0.91% 
scaffold00284 11097 0 1.13% 
scaffold00284 11115 0 1.20% 
scaffold00284 11134 0 1.08% 
scaffold00284 11140 0 1.18% 
scaffold00284 11153 0 1.30% 
scaffold00284 11154 0 2.25% 
scaffold00284 11185 0 5.56% 
scaffold00284 11187 0 5.90% 
scaffold00284 11198 0 3.19% 
scaffold00284 11200 0 3.08% 
scaffold00284 11201 0 2.78% 
scaffold00284 11203 0 12.66% 
scaffold00284 11224 0 0.77% 
scaffold00284 11243 1.14% 0 
scaffold00284 11258 0 0.73% 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00284 11259 0 3.03% 
scaffold00284 11287 0 0.62% 
scaffold00284 11288 0 0.94% 
scaffold00290 15 0 1.51% 
scaffold00290 40 0 0.97% 
scaffold00290 53 0 0.83% 
scaffold00290 59 0 1.08% 
scaffold00290 68 0 1.62% 
scaffold00290 88 0 1.39% 
scaffold00290 89 1.45% 0 
scaffold00290 89 0 1.76% 
scaffold00290 93 0 1.29% 
scaffold00290 102 0 1.33% 
scaffold00290 106 0 2.50% 
scaffold00290 127 0 1.84% 
scaffold00290 152 0 1.62% 
    
scaffold00323 57 0 0.97% 
scaffold00323 66 0 1.12% 
scaffold00323 70 0 0.99% 
scaffold00323 76 4.65% 0 
scaffold00323 76 0 1.29% 
scaffold00323 91 0 3.82% 
scaffold00323 133 0 2.98% 
scaffold00323 142 5.07% 0 
scaffold00323 146 0 3.97% 
scaffold00323 147 4.68% 0 
scaffold00323 152 3.61% 0 
scaffold00323 152 0 3.60% 
scaffold00323 167 0 1.76% 
scaffold00323 171 0 0.87% 
scaffold00323 180 1.60% 0 
scaffold00323 193 0 1.79% 
    
scaffold00337 50 0 21.84% 
scaffold00337 51 0 17.00% 
scaffold00337 57 0 20.63% 
scaffold00337 60 0 9.58% 
scaffold00337 65 0 9.59% 
scaffold00337 72 5.91% 0 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00337 76 4.53% 0 
scaffold00337 81 0 5.13% 
scaffold00337 81 1.69% 0 
scaffold00337 87 0 4.21% 
scaffold00337 87 1.96% 0 
scaffold00337 89 2.48% 0 
scaffold00337 96 0 6.96% 
scaffold00337 96 4.29% 0 
scaffold00337 98 1.76% 0 
scaffold00337 99 0 6.25% 
scaffold00337 99 1.74% 0 
scaffold00337 101 0 4.72% 
scaffold00337 101 1.70% 0 
scaffold00337 103 1.84% 0 
scaffold00337 111 0 3.48% 
scaffold00337 111 2.39% 0 
scaffold00337 114 0 1.84% 
scaffold00337 126 0 3.93% 
scaffold00337 126 1.37% 0 
scaffold00337 130 0 4.36% 
scaffold00337 138 1.46% 0 
scaffold00337 144 1.75% 0 
scaffold00337 148 1.51% 0 
scaffold00337 151 0 7.98% 
scaffold00337 151 2.51% 0 
scaffold00337 154 1.85% 0 
scaffold00337 155 0 9.38% 
scaffold00337 155 3.19% 0 
scaffold00337 156 0 11.92% 
scaffold00337 156 3.00% 0 
scaffold00337 159 0 7.80% 
scaffold00337 159 2.05% 0 
scaffold00337 169 0 12.61% 
scaffold00337 169 2.27% 0 
scaffold00337 172 0 14.15% 
scaffold00337 199 0 20.55% 
scaffold00337 562 0 12.61% 
scaffold00337 581 0 17.65% 
scaffold00337 1087 8.00% 0 
scaffold00337 4624 2.20% 0 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00337 4629 1.84% 0 
scaffold00337 4649 6.15% 0 
scaffold00337 4650 0 3.59% 
scaffold00337 4650 1.67% 0 
scaffold00337 4656 0 3.65% 
scaffold00337 4656 1.90% 0 
scaffold00337 4659 3.88% 0 
scaffold00337 4661 1.09% 0 
scaffold00337 4669 1.01% 0 
scaffold00337 4670 0.98% 0 
scaffold00337 4681 0 3.04% 
scaffold00337 4681 1.53% 0 
scaffold00337 4686 3.76% 0 
scaffold00337 4687 1.53% 0 
scaffold00337 4689 3.38% 0 
scaffold00337 4691 1.58% 0 
scaffold00337 4695 2.20% 0 
scaffold00337 4831 2.32% 0 
scaffold00337 4852 1.35% 0 
scaffold00337 4854 11.36% 0 
scaffold00337 4855 2.03% 0 
scaffold00337 4856 0 5.03% 
scaffold00337 4856 1.38% 0 
scaffold00337 4857 0.97% 0 
scaffold00337 4864 2.03% 0 
scaffold00337 4866 1.87% 0 
scaffold00337 4868 2.68% 0 
scaffold00337 4869 2.10% 0 
scaffold00337 4872 1.50% 0 
scaffold00337 4873 2.38% 0 
scaffold00337 4876 2.00% 0 
scaffold00337 4886 3.22% 0 
scaffold00337 5021 0 8.40% 
scaffold00337 5025 0 10.92% 
scaffold00337 5031 0 7.87% 
scaffold00337 5064 0 1.83% 
scaffold00337 5070 0 3.30% 
scaffold00337 5071 0 2.66% 
scaffold00337 5072 0 3.64% 
scaffold00337 5080 0 6.92% 



�

+-B�

�

,������- ��������	��! ���
���
��	�����������*$������
����������*���	�������������
����#	��	��������

����������� ���������	
��� ��
    
Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00337 5081 0 8.33% 
scaffold00337 5091 0 3.76% 
scaffold00337 5091 1.86% 0 
scaffold00337 5092 0 1.14% 
scaffold00337 5092 1.71% 0 
scaffold00337 5095 0 1.64% 
scaffold00337 5108 0 3.28% 
scaffold00337 5116 0 6.57% 
scaffold00337 5118 0 5.07% 
scaffold00337 5121 0 1.56% 
scaffold00337 5126 0 2.28% 
scaffold00337 5127 0 1.62% 
scaffold00337 5128 0 4.11% 
scaffold00337 5129 0 5.13% 
scaffold00337 5133 0 2.34% 
scaffold00337 5134 0 0.79% 
scaffold00337 5136 0 2.67% 
scaffold00337 5139 0 0.78% 
scaffold00337 5140 0 1.10% 
scaffold00337 5162 0 0.80% 
scaffold00337 5165 0 1.78% 
scaffold00337 5167 0 0.72% 
scaffold00337 5167 1.41% 0 
scaffold00337 5178 0 0.75% 
scaffold00337 5179 0 3.41% 
scaffold00337 5179 2.41% 0 
scaffold00337 5180 0 1.74% 
scaffold00337 5181 0 0.76% 
scaffold00337 5188 0 2.91% 
scaffold00337 5190 0 1.38% 
scaffold00337 5191 0 7.13% 
scaffold00337 5206 0 4.01% 
scaffold00337 5207 0 2.31% 
scaffold00337 5210 0 2.82% 
scaffold00337 5216 0 1.19% 
scaffold00337 5219 0 2.43% 
scaffold00337 5227 0 3.19% 
scaffold00337 5236 0 7.43% 
scaffold00337 5239 0 4.89% 
scaffold00337 5242 0 2.56% 
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Scaffold Position % methylated % methylated 
  Squamules Podetia 
scaffold00337 5248 0 8.65% 
scaffold00337 5269 0 18.33% 
scaffold00337 5362 1.80% 0 
scaffold00337 5365 2.14% 0 
scaffold00337 5370 1.78% 0 
scaffold00337 5371 4.42% 0 
scaffold00337 5374 2.87% 0 
scaffold00337 5394 8.65% 0 
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