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Electronic Appendix A 
Table 1 
Orders, Families, Genera, Species and sampling location of taxa included in this study.   
 
   Order      Family   Genus and Species                 Sampling location 
 
Anostraca Artemiidae Artemia franciscana Transcience coporation, Maryland 
 Polyartemiidae Polyartemiella hazeni Teller, Alaska 
 Streptocephalidae Streptocephalus dorothae Triops Educational Science Inc., Florida 
 Chirocephalidae Eubranchipus neglectus Windsor, Ontario, Canada 
 Branchinectidae Branchinecta paludosa Bathurst Island, Nunavut, Canada 
    
Notostraca Triopsidae Lepidurus acticus Igloolik, Nunavit, Canada 
 Triopsidae Triops longicaudatus Triops Educational Science Inc., Florida 
    
Laevicaudata Lynceidae Lynceus brachyurum Cow Creek, North Dakota 
    
Spinicaudata Limnadiidae Limnadia sp. Mount Hampton, Western Australia, Australia 
 Cyclestheriidae Cyclestheria hislopi Karumba, Queensland, Australia 
 Caenestheriidae Caenestheriella setosa Zap, North Dakota 
    
Haplopoda Leptodoridae Leptodora kindti  Douglas Lake, Michigan 
    
Onychopoda Cercopagidae Bythotrephes longimanus Postsee, Germany 
 Cercopagidae Cercopagis pengoi Lake Ontario, 4-Mile Creek State Park, New York 
 Podonidae Evadne nordmanni Grantley Harbor, Teller, Alaska 
 Podonidae Podon leuckarti Grantley Harbor, Teller, Alaska 
 Polyphemidae Polyphemus pediculus  Wild Goose Lake, Michigan 
    
Ctenopoda Holopediidae Holopedium amazonicum  Flying Pond, Maine 
 Sididae Sida crystallina Wild Goose Lake, Michigan 
 Sididae Diaphanosoma sp. North Dike, South Carolina 
 Sididae Latonopsis occidentalis Chicot Lake, Louisiana 
   
Anomopoda Daphniidae Ceriodaphnia rotunda Greeleyville, South Carolina 
 Daphniidae Daphnia ambigua Tucker Pond, Rhode Island 
 Daphniidae Daphnia dentifera Deep Lake, Mendon Park, New York 
 Daphniidae Daphnia longicephala Fleurieu Peninsula, South Australia, Australia 
 Daphniidae Daphnia magna Crescent Lake, Nebraska 
 Daphniidae Daphnia occidentalis Northern, Western Australia, Australia 
 Daphniidae Daphnia pulicaria Java Lake, New York 
 Daphniidae Daphniopsis ephemeralis Long Point, Ontario, Canada 
 Daphniidae Daphniopsis truncata Perth, Western Australia, Australia 
 Daphniidae Scapholeberis rammneri Ann Arbor, Michigan 
 Daphniidae Simocephalus serrulatus First Sister Lake, Michigan 
 Moinidae Moina affinis Valle Santiago, Mexico 
 Macrothricidae Ofryoxus gracilis Raven Lake, Ontario, Canada 
 



Table 2  
Genbank accession numbers of sequences used in this study 
 
Taxa 18S V4 18S V7 28S V1-V3 28S V5-V7 
 
Artemia franciscana - - - AY137143 
Polyartemiella hazeni - - - AY137140 
Streptocephalus dorothae  - - - AY137142 
Eubranchipus neglectus - - - AY137139 
Branchinecta paludosa - - - AY137141 
Lepidurus acticus - - - AY137138 
Triops longicaudatus - - - AY137137 
Lynecus brachyurum - - - AY137136 
Limnadia sp. AF070114 † AF070509 † AF532886 ‡ AY137135 
Cyclestheria hislopi AF070098 † AF070492 † AF532878 ‡ AY137133 
Caenestheriella setosa AF070095 † AF070489 † AF532879 ‡ AY137134 
Leptodora kindti  AF070113 † AF070508 † AF532877 ‡ AY137130 
Bythotrephes longimanus AF070094 † AF070488 † AF532876 ‡ AY137131 
Cercopagis pengoi  AY137172-75* AY137184-87* AF532902 AY137132 
Evadne nordmanni  AF532896 AF532900 AF532903-06* AY13716-67* 
Podon leuckarti  AF532895 AY137188-91* AF532901 AY137144-47* 
Polyphemus pediculus AF070119 † AF070514 † AF532875 ‡ AY137148-51* 
Holopedium amazonicum  AF070110 † AF070504 † AF532874 ‡ AY137129 
Sida crystallina AF070121 † AF070516 † AF532873 ‡ AY137128 
Diaphanosoma sp.  AY137176-78* AY137192-95* AF532907-10* AY137152-55* 
Latonopsis occidentalis AF532897 AY137180-83* AY137168-71* AY137127 
Ceriodaphnia rotunda AF532893 AF532898 AF346520 £   AF346520 £ 
Daphnia ambigua - - - AF346513 £ 

Daphnia dentifera - - - AF346511 £ 
Daphnia longicephala - - - AF346516 £ 
Daphnia magna AF070104† AF070499† AF532883 ‡ AF346515 £ 
Daphnia occidentalis - - - AF346510 £ 
Daphnia pulicaria - - - AF346514 £ 
Daphniopsis ephemeralis AF070100 † AF070495 † AF532884 ‡ AF346518 £ 
Daphniopsis truncata AF070107 † AF070501 † AF532885 ‡ AF346517 £ 
Scapholeberis rammneri  AF070120 † AF070515 † AF532880 ‡ AY137126 
Simocephalus serrulatus AF532894 AF532899 AF346520 £ AF346520 £ 
Moina affinis  AF070116 † AF070511 † AF532882 ‡ AY137156-59* 
Ofryoxus gracilis  AF070117 † AF070512 † AF532881 ‡ AY137160-63* 
 
†  From Crease and Taylor, 1998 
‡  From Taylor et al., 1999 
£  From Omilian and Taylor, 2001 
* These sequences are from cloned PCR products 
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Figure 6: NJ tree showing the branchiopod relationships for all 35 taxa based on the V5-V7 28S rDNA sequences. 
Support values are listed vertically from top to bottom: ME (1,000 iteration 
minimum-evolution using maximum-likelihood DNA distance), MP (1,000 iteration 
maximum-parsimony using gaps as a fifth character state), and Bayesian. 
 



#NEXUS 
[total rRDNA nucleotide data] 
Begin DATA; 
 Dimensions ntax=21 nchar=3531; 
 Format datatype=NUCLEOTIDE gap=-; 
 
 Matrix 
 Daphnia_magna           
TTTAACGAGGAACCATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAACTCCAGCTCCAATAGCGTATATTAAAGTTGTT
GCGGTTAAAAAGCTCGTAGTCGGATGTCTGTCTTCGGCCGGGCGGCGCCGCTC--TGAATCAAGGGTGTTGCGT-
TTCACGCTCTGGGAGCCCGGGTGTCAAAG-
CCCGACTCTCTTCACGGTCGGACAACATCGCCGGAGTGGTGGCCGGTGGGTCGCGTTGTATCGGTTCGCGTGGCGTTTCGTT
TTCTTCCTCTTCGGG-GTT---------------------------CGCTCCGT----------------------------
---CGAGGGGGGGATGATCGC--TCGCGTTCAGTTGACGCGGTTCGCTCCACCCA--
GTCAATCGTTCGGGGTGCCCTTCACCGGGTGTCTCGGGCGGCCGGCAACGTTT-
ACTTTGAACAAATTAGAGTGCTCAAAGCAGGT-GTA-
TCCCAACGCCTGAATATCGCAGCATGGAATGATGGAATAGGACCTCGGTCCGATTTTGCTGGTCTTTTCTT---
TTGGACCCGAGGTAA--X--
CTCTTTCTTGATTCGGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGATAACGAAC
GAGACTCTAGCCTGCTAAATAGGTGACGGGTTT-TATCAATTGAAA-----
CCGAAGGGAGTACGGAGGCGTCGGGATCAGGTGGCG-GCGGTTCGGGTGG-AAGGGGCCGGGTT-CTTTAGCG-
GGCTCTTTTCGCG--------------GCGTGGATTCGGTTGGAAGCAAAGAGGAAGGGCGA-GTTGGTG-
TTCGGGGTTTCGGCTCCGGGCGTTGGCTTTTCTTTT-CTTGCGTTTCCTGCC---GGGCTGCGTC-----------
GCGAGGGGGTTTTGCGGGGGCTCGGTCCTTTGTTTCTCGGTCGTCGTC-
ATCCCCGGCGATACCTTCTGCTCTCGCGTCCGTCACGC----
AGTCTTCTTAGAGGGACAAGCGGCGTCCAGCCGCGTGACAGTGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCTGGGC
CGCACGCGCGCTACACTGAAGGAATCAGCGTGTTTCACTCTCCCTGTCCGAAAGGACCGGGTA--XX--
GTAAGCGGAGGAAAAGAAACTAACAAGGATTCCCTTAGTAGCGGCGAGCGAACAGGGATGAGCCCAGCACCGAACCTCGC--
--GCCCGGTTGAGCGGGTGCCGAGGAATGTGGTGTTCGGGAGGATCGTGCGCGCCTGTCCGGTA-
TATATCGTCCAAGTCTCCATGAACGGGGCGAGCAACCCACAGAGGGTGTCAGGCCCGTAGCTT-
AGACGAGCCGAGACCGTGCATCGGATCCCTT---
CCCAAGAGTCGGGTTGCTTGAGCGTGCAGCCCTAAGCGGGAGGTAAACTCCTTCTAAGGCTAAATATCGCCACGAGACCGAT
AGCGAACAAGTACCGCGAGGGAAAGTTGAAAAGAACTTTGAAGAGAGAGTTCAAGAGTGCGTGAAACCGTTCAGGGGGTTAA
ACGGGTGGGCCCTCGAAGGTCGAACGAG-CCCCCGCTCCCGGCAC-TTGGTTGCATGCCCTCTGCTG--CGAA-GAG--
ACCGAC-TTGATTTGGCGGCT-------CTGTTCG-TTGGCG-AGGACCGCATTAGCCGCGCCA--
AGGTCCGCAAGTGGGGGG--CCTAGTAGGACTCCGCGACCGACTGGGTGT---------------------
CTGTTATACGGGGCG-TTCGTTAGCG----AGTTT----TGGGTTA----------CCTCGTGTGCCCTCGACGAGCGC-
GGCGT--------CACTCAACAGTACT-GCCCGGTCGTGACCTGTCTCCTCCCGGATTG-TCTACGT-
GTATCTCGCTAGAGGCTTCGATCT-------GGAGCTT-
CAGGGCTTGGCATCACGTTGTAGAAAACCGCGGAGGCCCAGAGCGGAGAGTAGAA--
GTCGGGTCCCACCCGACCCGTCTTGAAACACGGACCAAGGAGTCTAACATGTGCGCGAGTCGTCGAGTCTAT-
TACGAAACTCGCGA-GGCGCAATGAAAGTGAAGCG---GCC---CCGATGAGGG----TGCAT-CCG-
CGAGGGGTGATCCCGTCT--CG-----------AACAGAGCGGGCGCAACCCCTGGGCGTCCGAATGCTCGCGAGGCC---
CCGGTCAAACGGTGTG---------
CCGAGTCGGCCGGACGAACCAAGAGCGTACACGTTGGGACCCGAAAGATGGTGACCTATGCCTGGCCAGGACGAAGCCAGGG
GAAACCCTGGTGGAGGTCCGCAGCGATTCTGACGTGCAAATCGATCGTCGGAGTTGGGTATAGGGGCGAAAGACTAATCGAA
CCATCTAGTAGC--XXX--TGCCTATACCGGGCCGTCGGTCGGCAGTGCGA---
ATAACGTCCGTGTCAGCTCGCAGAGAGCGACGGCGCTGAGGCCCCGACGAGTAGGGGGGTCGCGACGGTGAGCGTTGAAGGG
TTGTGGGCGTGAGCCTGCCCGGAGCCGCCGTCGGTGCAGATCTTGGTGGTAGTAGCAAATACTCCAGAGGGATCCTGGAGGA
CTGACGCGGAGAAGGGTTTCATGTGAACAGTGGTTGGACATGAGTCAGTCGATCCTAAGCCGCAGGCGAAAGCCGGCCTAGT
G-ACGGGCGTGATGCTAGTG------------TGCTCTTTTTCTTTTTTTGGGAGG------------ATTCGGCGCG-
CGCTTCTTTCCCTCTTTCG---------TTTCTATAGTCCCTAGCCAGATGGGTGAAAGG----------------------
-----------------AAAGAAAGGAGAGTTGTGTGT-------------TTGTTGAAA----------------------
---------------------------------AGAACCGAAGAAAAAAAATCATGCGAAACTGAAACG--
TGAGACGCCAC-CAAGGTT-AAGGCGAAAGGGGATCCGGTCCTGATTCCGGAACCGGGCTGCGGCTACGTCCGCGA-----
TAAAACGACTT--CAACCCTCGTAATG------
TCACGGTCGCGGTAACGCGACACAAACCGGAGAAGCTGCCGAGAACCCCGGGAAGAGTTTTCTTTTCTGCTTGAGGGACCGA



GACCCTGGAATCCCGTCGCGGGGCGAGAGGGTTATGGAT--TTA-GCTGTCAA--
AGGCTATCCCGAAGAGCGTCGCGTTTCTGCGACGTCCGTGGTCGTTCTCGGCTGGCCCTTGAAAATCCGGCGG--
AGGGTTA-------------------CGTTGTT-GG------
ACGTTCGCGCCCGCTCGTACCGATATCCGCATCAGGTCTCCAAGGTGAACAGCCTCTAGTCGATGGATGAATGTGGGTAA 
 Daphniopsis_ephemeralis 
TTTAACGAGGAACCATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAACTCCAGCTCCAATAGCGTATATTAAAGTTGTT
GCGGTTAAAAAGCTCGTAGTCGGATGTCTGTCTTCGGCCGGGCGGCGCCACTC--TGAATCAAGGGTGTTGCGT-
TTCACGCTCTGGGAGCCCGGGTGTCAAAG-
CCCGACTCTCTTCACGGTCGGACAACATCGCCGGAGTGGTGGTCGGTGGGTCGGGTTGTATCGGTTCGTACAA------G--
-----CGGCTTYGCG-GT----------------------------CGTTT-------------------------------
----G-------------------TGCGTTCAGTTGACTCGATTCGCTCCACCCA--
GTCAATCGTTCGGGGTGCCCTTCACCGGGTGTCTCGGGCGGCCGGCAACGTTT-
ACTTTGAACAAATTAGAGTGCTCAAAGCAGGT-GTA-
TCCCAACGCCTGAATATCGCAGCATGGAATGATGGAATAGGACCTCGGTCCGATTTTGCTGGTCTTTTCTT---
TTGGACCCGAGGTAA--X--
CTCTTTCTTGATTCGGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGATAACGAAC
GAGACTCTAGCCTGCTAAATAGGTGACGGGTTT-TATCAATTGAAA-----
CCGAAGGGAGTACGGAGGCGTCGGGATCAGGTGGCG-GCGGTTCGGGTTGCAAGTGGCCGGGTT-CTTTAGTG-
AGCTCTGTT----------------------GGCTTTGTTTACGGGCTGCCTCG---GGCGT-
GCGGGCGACTCGTCGTTTCGTACGTTGTTGGTGGTTTTAGTTTG-C--A---------C----GGTCTGCG-----------
--------G-GGTTTGCGGGGGCTCGGTCTCTTGTTTCTCGGTCGTCGTC-
ATCCCCGGCGATACCTTCTGCTCTCGCGTCCGTCACGC----
AGTCTTCTTAGAGGGACAAGCGGCGTCCAGCCGCGTGACAGTGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCTGGGC
CGCACGCGCGCTACACTGAAGGAATCAGCGTGTTTCACTCTCCCTGTCCGAAAGGACCGGGTA--XX--
GTAAGCGGAGGAAAAGAAACTAACAAGGATTCCCTTAGTAGCGGCGAGCGAACAGGGATGAGCCCAGCACCGAACCTCGC--
--GCCCGGTTAAGCGGGTGCCGAGGAATGTGGTGTTCGGGAGGATCGTGCGCGCCTGTCCGGTA-
TTTATCGTCCAAGTCTCCATGAACGGGGCGAGCAACCCATAGAGGGTGTCAGGCCCGTAGCTT-
AGACGAGCCGAGACCGTGCATCGGATCCCTT---
CCCAAGAGTCGGGTTGCTTGAGCGTGCAGCCCTAAGCGGGAGGTAAACTCCTTCTAAGGCTAAATATCGCCACGAGACCGAT
AGCGAACAAGTACCGCGAGGGAAAGTTGAAAAGAACTTTGAAGAGAGAGTTCAAGAGTGCGTGAAACCGTTCAGGGGGTTAA
ACGGGTGGGCCCTCGAAGGTCGAACGAG-CCCCCGCTCCCGGCAC-TTGGTTGCATGCCCTCTGCTG--CGAA-GAG--
ACCGAC-TTGATTTGGCGGCT-------CTGTTCG-TTGGCG-AGGACCGCATTAGCCGCGCCA--
AGGTCCGCTAGTGGGGGG--CCTAGTAGGACTCCGCGACCGACTGGGTGT---------------------
CTGTTATACGGGGCG-TTTGTTAGCG----AGTCT----TGGGTTA----------
CCTTGTGTGCCCTCGACGAGCGCAGGCGT--------CACTCAACAGTACT-GCCCGGTCGTGACCTGTCTCCTCCCGGG--
-----AGGT-TTTTTGTGCTCGAA-----------------AGAGTCA-CAGAGACTG---------------
AACCTGTGGAGGCCCAGAGCGGAGAGTAGAA--
GTCGGGTCCCACCCGACCCGTCTTGAAACACGGACCAAGGAGTCTAACATGTGCGCAAGTCGTCGAGTCTAT-
TACGAAACTCGCGA-GGCGCAATGAAAGTGAAGCG---GCC---CCGATGAGGG----TGCAT-CCG-
CGAGGGGTGATCCCGTCT--CG-----------AACAGAGCGGGCGCAACCCCTGGGCGTCCGAATGCTCGCGAGACC---
CCCGTCAAACGGGGT-----------
CGAGTCGGCCGGACGAACCCAGAGCGCACACGTTGGGACCCGAAAGATGGTGACCTATGCCTGGCCAGGACGAAGCCAGGGG
AAACCCTGGTGGAGGTCCGCAGCGATTCTGACGTGCAAATCGATCGTCGGAGTTGGGTATAGGGGCGAAAGACTAATCGAAC
CATCTAGTAGC--XXX--TGCCTATACCGGGCCGTCGGTCGGCAGAGCGA---
ATAACGTCCGTGTCAGCTCGAAGAGAGCGACGGCGCTGAGGCCCCGACGAGTAGGGGGGTCGCGACGGTGAGCGTTGAAGGG
TTGTGGGCGTGAGCCTGCCCGGAGCCGCCGTCGGTGCAGATCTTGGTGGTAGTAGCAAATACTCCAGAGGGATCCTGGAGGA
CTGACGCGGAGAAGGGTTTCATGTGAACAGTGGTTGGACATGAGTCAGTCGATCCTAAGCCGCAGGCGAAAGCCGACCTAGT
G-ACGGGCGTGATGCAAGTG------------TGGACTGTTT-----TTTGAGA----------------------------
------------------------------------------------------A---------------------------
-------------------------------------------------------A--------------------------
------------------------------AGAACTGAAACATTAACA-------------AAACG--TGAGACGCCAC-
CCAGGTT-AAGGCGAAAGGGAATCCGGTCCTGATTCCGGAACCGGGCTGCGGCTACGTCCGCGA-----TAAAACGACCT--
CAACCCTCGTAATG------
TCACGGTCGCGGTAACGCGACACAAACCGGAGAAGCTGCCGAGAACCCCGGGAAGAGTTTTCTTTTCTGCTTGAGGGACCGA
GACCCTGGAATCCCGTCGCGGGGCGAGAGGGTTACGGAT--TTA-GCTGTCAA--
AGGCTATCCCGAAGAGCGTCGCGTTTCTGCGACGTCCGTGGTCGTTCTCGGCTGGCCCTTGAAAATCCGGTGGG-



AGGGTTA-------------------CGTTGTT-GG------
ACGTTCGCGCCCGCTCGTACCGATATCCGCATCAGGTCTCCAAGGTGAACAGCCTCTAGTCGATGGATGAATGTGGGTAA 
 Daphniopsis_truncata    
TTTAACGAGGAACCATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAACTCCAGCTCCAATAGCGTATATTAAAGTTGTT
GCGGTTAAAAAGCTCGTAGTCGGATGTCTGTCTTCGGCCGGGCGGCGCCACTC--TGAATCAAGGGTGTTGCGT-
TTCACGCTCTGGGAGCCCGGGTGTCAAAG-
CCCGACTCTCTTTACGGTCGGACAACATCGCCGGAGTGGTGGTCGGTGGGTCGCGTTGTATCGGTTCGCGGACTTTCGGTTT
TTTTTCCTCATCGAGTGTTGTTCTTTTCTCTTCCTCGTTTTCTCTTCGCTTTGCGGCGTTGAGTGCGGGCGAAGGTGAGCGC
ACACGGTGAGGAGGAGATCGGAACCGCGTTCAGTTGACGCGATTCGCTCCACCCA--
GTCAATCGTTCGGGGTGCCCTTTACCGGGTGTCTCGGGCGGCCGGCAACGTTT-
ACTTTGAACAAATTAGAGTGCTCAAAGCAGGT-GTA-
TCCCAACGCCTGAATATCGCAGCATGGAATGATGGAATAGGACCTCGGTCCGATTTTGCTGGTCTTTATTTACTTTGGACCC
GAGGTAA--X--
CTCTTTCTTGATTCGGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGATAACGAAC
GAGACTCTAGCCTGCTAAATAGGTGACGGGTTT-TATCAATTGAAA-----
CCGAAGGGAGTACGGAGGCGTCGGGATCAGGTGGCG-GCGATTCGGGTGG-AAGAGGCCGGGTTTCTTTAGCT-
GGCTTTTTCTTTCTTCCCATCGTTCGCGCGTGGTTTATTTTTCCTTCAGCTTCGGTGTTCGGCGAAAGGGGTTCGAGGGGGA
AACTCCTCTTGCTTTCTTTTATCCGGCCCGATTTTGTTGGAAAAAGGCTGCGTGTGGCGAGGGAAGAAGGGGAGTTTGGCGG
GGGCTCGGTCTCTTGTTTCTCGGTCGTCGTC-ATCCCCGGCGATACCTTCTGCTCTCGCGTCCGTCACGC----
AGTCTTCTTAGAGGGACAAGCGGCGTCCAGCCGCGTGACAATGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCTGGGC
CGCACGCGCGCTACACTGAAGGAATCAGCGTGTTTCACTCTCCCTGTCCGAAAGGAACGGGTA--XX--
GTAAGCGGAGGAAAAGAAACTAACAAGGATTCCCTCAGTAGCGGCGAGCGAACAGGGATGAGCCCAGCACCGAACCTCGC--
--GCCCGGTTGAGCGGGTGCCGAGGAATGTGGTGTTCGGGAGGATCGTGCGCGCCTGTCCGGTA-
TCTATCGTCCAAGTCTCCATGAACGGGGCGAGCAACCCATAGAGGGTGTCAGGCCCGTAGCTT-
AGACGAGCCGAGACCGTGCATCGGATCCCTT---
CCCAAGAGTCGGGTTGCTTGAGCGTGCAGCCCTAAGCGGGAGGTAAACTCCTTCTAAGGCTAAATATCGCCACGAGACCGAT
AGCGAACAAGTACCGCGAGGGAAAGTTGAAAAGAACTTTGAAGAGAGAGTTCAAGAGTGCGTGAAACCGTTCAGGGGGTTAA
ACGGGTGGGCCCTCGAAGGTCGAACGAG-CCCCCGCTCCCGGCAC-TTGGTTGCATGCCCTCTGCTG--CGAA-GAG--
ACCGAC-TTGATTTGGCGGCT-------CTGTTCG-TTGGCG-AGGAGCGCATTAGCCGCGCCA--
AGGTCCGCAAGTGGGGGG--CCTAGTAGGACTCCGCGACCGACTGGGTGT---------------------
CTGTTATACGGGGCG-TTCGTTAGCG----AGTCTAA-GTCGGTTAAAAGTTCATTCTTTTTTTCCGCTGGGCGAGCGC-
GGCGT--------CACCCAACAGTACTTGCCCGGTCGTGACCTGTCTCCTCCCGGGTTG-GCAGCTC-
GATTCAAGTTTGCT-C-----TCC-------GGAGTTTGCTTGCGTTGGC------
TGTTCGAACCTCGTGGAGGCCCAGAGCGGAGAGTAGAA--
GTCGGGTCCCACCCGACCCGTCTTGAAACACGGACCAAGGAGTCTAACATGTGCGCGAGTCGTCGAGTCTGA-
TACGAAACTCGCGA-GGCACAATGAAAGTGAAGCG---GCC---CCGATGAGGG----TGCAT-CCG-
CGAGGGGTGATCCCGTCT--CG-----------AACAGAGCGGGCGCAACCCCTGGGCGTCCGAATGCTCGCGAGGCGA-
ACCAGTCAAATGGTGAG---------
TCGAGTCGGCCGGACGAACCCAGAGCGTACACGTTGGGACCCGAAAGATGGTGACCTATGCCTGGCCAGGACGAAGCCAGGG
GAAACCCTGGTGGAGGTCCGCAGCGATTCTGACGTGCAAATCGATCGTCGGAGTTGGGTATAGGGGCGAAAGACTAATCGAA
CCATCTAGTAGC--XXX--TGCCTATACCGGGCCGTCGGTCGGCAGTGCGA---
ATAACGTCCGTGTCAGCTCATAGAGAGCGACGGCGCTGAGGCCCCGATGAGTAGGGGGGTCGCGACGGTGAGCGTTGAAGGG
TTGTGGGCGTGAGCCTGCCCGGAGCCGCCGTCGGTGCAGATCTTGGTGGTAGTAGCAAATACTCCAGAGGGATCCTGGAGGA
CTGACGCGGAGAAGGGTTTCATGTGAACAGTGGTTGGACATGAGTCAGTCGATCCTAAGCCGCAGGCGAAAGCCGACCTAGT
G-ACGGGCGTGATGCTTGTGGTT-CTATTCTTTTGGTTGTTCTTGTGTTCGGAATGTGTGGTGTG---GTGTGGTGTG-
TGGTTGCTGTGGTTGTTGTGTGGATGATTCGGTATAGTGGCATGACGTTCATGAGAGAGAGATCGTTGAGTTGAAGTGGGAC
TTGGTGCCCCACTCGCCAACGGAACGTTGATTATATGTGGGGTGTGGTGCATAGTTGAAAAATGGGGCACAACACACGCGAC
GACACACACACGCGCAATTTTTTCCTTTCCTTGAAAACCATTGAAACAAAAATACACAAAAA-AAAACG--
TGAGACGCCAC-CCAGGTT-GAGGCGAAAGGGAATCCGGTCCTGATTCCGGAACCAGGCTGCGGCTACGTCCGCGA-----
TAAAACGACTT--CAACCCTCGTAATG------
TCACGGTCGCGGTAACGCGACACAAACCGGAGAAGCTGCCGAGAACCCCGGGAAGAGTTTTCTTTTCTGCTTGAGGGACCGA
GACCCTGGAATCCCGTCGCGGGGCGAGAGGGTTATGGAT--TTA-GCTGTCAA--
AGGCTATCCCGAAGAGCGTCGCGTTTCTGCGACGTCCGTGGTCGTTCTCGGCTGGCCCTTGAAAATCCGGTGGG-
AGGGTTA-------------------CGTTGTT-GG------
ACGTTCGCGCCTGCTCGTACCGATATCCGCATCAGGTCTCCAAGGTGAACAGCCTCTAGTCGATGGATGAATGTGGGTAA 
 Ceriodaphnia_rotunda    
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAGCCGCGGTAACTCCAGCTCCAATAGCGTATATTAAAGTTGTT



GCGGTTAAAAAGCTCGTAGTCGGATGTCTGTCTTCGGCCGGGCGGCGCCGCTC--TGAATTAAGGGTGTT-
TGCGTTTTCGCTCTGGGAGAC-GGGTGTCAAAG-
CCCGACTCTCTTTACGGTCGGACAACATCGCCGGAGTGGTGGTCGGTGAGT---GTCGTGTTGAATGCTTTGCTTT------
-------CTTGTTAGCTTC---------------------------GGCTA-------------------------------
--------------G--TGGGGGGCTTGCTGCGATCGCGACATTTGCTCCACCC---
GTCAATCGTTCGGGGTGCCCTTCACCGGGTGTCTCGGGCGGCCGGCAACGTTT-
ACTTTGAACAAATTAGAGTGCTCAAAGCAGGT-GTA-
TCCCAACGCCTGAATATNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNN--X--
CTCTTTCTTGATTCGGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGATAACGAAC
GAGACTCTAGCCTGCTAAATAGGTGACGGGTTT-TATCAATTGAAA-----
CCGAAGGGAGTACGGAGGCGTCGGGATCAGGTGGCGAGTGGTTTTCTGGAGATCG---
GGGTCGGACTTGGTTTAGTTGCGAGTGCG-------------------CGGTTGTTCGGG-CGAGCTCTG----
TTGGCGCAAGT--T--GACG--GAGTTTGTTCGCGCG-GCTGTGTGT-----------------------TCGTAGC-----
----------GGCTAGTTCGGC-----------CTTTATTTTCG-GGCCTTCGTC-ATCCCTGGCGATT-
CTCCTGCTCTCGCGTCCGTCACA-----
AGTCTTCTTAGAGGGACAAGCGGCGTCCAGCCGCGTGACAGTGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCTGGGC
CGCACGCGCGCTACACTGAAGGAATCAGCGTGTTTCACTCTCCCTGTCCGAAAGGACCGGGTA--XX--
GTAAGCGGAGGAAAAGAAACTAACAAGGATTCCCTTAGTAGCTGCGAGCGAACAGGGATGAGCCCAGCACCGAACCTCGC--
--GCCCGGTAAAGCGGGTGCCGAGGAATGTGGTGTTCGGGAGGATCGTGCGCGCCTGTCCGGTA-
TCAATCGTCCAAGTCTCCATGAACGGGGCGAGCAACCCACAGAGGGTGTCAGGCCCGTAGATT-
AGAAGAGCCGAGACCGTGCATTGGATCCCTT---
CCCAAGAGTCGGGTTGCTTGAGCGTGCAGCCCTAAGCGGGAGGTAAACTCCTTCTAAGGCTAAATATCGCCACGAGACCGAT
AGCGAACAAGTACCGCGAGGGAAAGTTGAAAAGAACTTTGAAGAGAGAGTTCAAGAGTGCGTGAAACCGTTCCAGGGGTTAA
ACGGGTGGGCCCTCGAAGGTCGAAAAGGATCCCCGCTCCCGGTAC-TTGGTTGTATGCCCT-TGCTG--CGA--GAG--
ACTT-T-CTGAATTGA-AGCT-------CGATCGC-CCGGCT-CGGACCGCATTAGCCACGCCA--
AGACCCGCTAGTGGGGGA--CTTAGTAGGACTCCGCGACCGACTGGGTGT---------------------
CTGTCATACGGGACG-TTTGTTAGCG----AGTCT-----CGGTTG----------GCTTCGGCTGCTTTGACGAGCGC-
TGCGT-------TTTCTCGACAGTACT-GCCCGGTCGTGACCTGTCTCTTTCTCGGAT----CGCCT---------
TTCGAGGTG-------------------------AAGCCGTAGAAGCCATTC------------------
AGAGCGGAGAGTAGAA--
GTCGGGTCCCACCCGACCCGTCTTGAAACACGGACCAAGGAGTCTAACATGTGCGCGAGTCGTCGAGTAAAAATACGAAACT
CGCGA-GGCGCAATGAAAGTGAATCG---GCC---CCGATAAGGG----TGAAT-CCG-AAAGGGGTGATCCCGTCT--CG-
----------AATAGAGCGGGCGCAACCCCGGGGCGTCCGAA--GCTGCGAGA---------CTTTAC--TGT---------
--
CGAGTCGGCCGGACGAACCCAGAGCGCACACGTTGGGACCCGAAAGATGGTGACCTATGCCTGGCCAGGACGAAGCCAGGGG
AAACCCTGGTGGAGGTCCGCAGCGATTCTGACGTGCAAATCGATCGTCGGAGTTGGGTATAGGGGCGAAAGACTAATCGAAC
CATCTAGTAGC--XXX--TGCCTATACCGGGCCGTCGGTCGGCAGAGCGA---ATAACGTCAGT--
CAGCTCGAAGAGAGCGACGGCGCTGAGGCCCCGACGAGTAGGGGGGTCGCGACGGTGAGCGTTGAAGGGTTTTGGGCGTGAG
CCTGCCCGGAGCCGCCGTCGGTGCAGATCTTGGTGGTAGTAGCAAATACTCCAGAGGGATCCTGGAGGACTGACGTGGAGAA
GGGTTTCGTGTGAACAGTGGTTGGACATGAGTCAGTCGATCCTAAGCCGCAGGCGAAAGCCGACCTAGTG-
ACGGGCGTGATTCTCTTT-----------TTTTCTGGTGTATCTTTT----------------------------G-
AACTTTTGAACTTTTTCACA---------CACACAAGTGAGAGAAAGAGAGAGAGAGAGAGAGAG-----------------
-----------------------------------------------------ACCAAAAA---------------------
-------------GAAATCAT---------------------------------------------ACG--
CGAAACGCCAC-CCAGGTT-AAGGCGAAAGGGAATCCGGTCCTGATTCCGGAACCGGGCTGCGGCTACGTCCGCGA-----
TAAA-CGACCT--CAACCCTCGT--TG------
TCACGGTCGCGGTAACGCGACACAAACCGGAGAAGCTGCCGAGAACCCCGGGAAGAGTTTTCTTTTCTGCTTGAGGGACCGA
GACCCTGGAATCCCGTCGCGGGGCGAGAGGGTTACGGAT--TTA-GCTGTCAA--
AGGCTATCCCGAAGAGCGCCGCGTTTCTGCGGCGTCCGTGGTCGTTCTCGGCTGGCCCTTGAAAATCCGGTGGG-
AGGGTTA-------------------CGTTGTT-GG------
ACGTTCGCGCCCGCTCGTACCGATATCCGCATCAGGTCTCCAAGGTGAACAGCCTCTAGTCGATGGATGAATGTGGGTAA 
 Simocephalus_serrulatus 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCCGCGGTAACTCCAGCTCCAATAGCGTATATTAAAGTTGTT
GCGGTTAAAAAGCTCGTAGTCGGATGTCTGTCTTCGGCCGGGCGGCGCCGCTC--
TGAATCAAGGGTGTTGCGTTCTTTCGCTCTGGGAGAC-GGGTGTCAAAG-
CCCGACTCTCTTCACGGTCGGACAACATCGCCGGAGTGGTGGCCGGTGGGTC--GTCGGGTTAGCGGGTTTGGTG-------



---------TGAGGGAGTT---------------------------CGCTC-------------------------------
--------------T--TTTCTACCTTTCTCGTCCGGCGGC--TCGCTCCACCC---
GTCAATCGTCCGGGGTGCCCTTTACCGGGTGTCTCGGGCGGCCGGCAACGTTT-
ACTTTGAACAAATTAGAGTGCTAAAAGCAGGT-GTA-
TCCCAACGCCTGAATATCGCAACATGGAATGATGGAATAAGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNN--X--
CTCTTTCTTGATTCGGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGATAACGAAC
GAGACTCTAGCCTGCTAAATAGGTGACGGGTTT-TATCAATTGAAA-----
CCGAAGGGGGTACGGAGGCGTCGGGATCAGGTGGCG-
GCGGTTTCGGGTGGAGCGAAGGGGGCCGTTTTAGTGTGGCCGCGGTCGCGA------------CG-
GTTCGTTTTTTCGGGGTGTTCTCGGC---TTGTCGTGCGT--TTCGGCGT-GCGGCGGGTCGGGGGTGCTCTGGGAGGGC--
G--------------GGTCGGAGT---------------GGCTCGGTCCGCGGCGGTTC--
TCTTTCTTCTCTCGGTCGTCGTC-ATCCCCGGCGATTTCTCCTGCTCTCGCGTCCGTCACG-----
TGTCTTCTTAGAGGGACAAGCGGCGTCCAGCCGCGTGACAGTGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCTGGGC
CGCACGCGCGCTACACTGAAGGAATCAGCGTGTTTCACTCTCCCTGTCCGAAAGGACCGGGTA--XX--
GTAAGCGGAGGAAAAGAAACTAACTAGGATTCCCTTAGTAGCGGCGAGCGAACAGGGATGAGCCCAGCACCGAACCTCGC--
--GCTCGGTTGAGCGGGTGCCGAGGAATGTGGTGTTCGGGAGGATCGTGCGCGCCTGTCCGGTA-
TCTATCGTCCAAGTCTCCATGAACGGGGCGAGCAACCCACAGAGGGTGTCAGGCCCGTAGCTTTAGACGAGCCGAGACCGTG
CATTGGATCCCTT---
CCCAAGAGTCGGGTTGCTTGAGCGTGCAGCCCTAAGCGGGAGGTAAACTCCTTCTAAGGCTAAATATCGCCACGAGACCGAT
AGCGAACAAGTACCGCGAGGGAAAGTTGAAAAGAACTTTGAAGAGAGAGTTCAAGAGTGCGTGAAACCGTTCAGGGGGTTAA
ACGGGTGGGCCCTCGAAGGTCGAACGAG-CCCCCGCTCCCGGCAC-TTGGTTGCATGCCCTCTGCTG--CGA--GAG--
ACCG-C-CTGAATTG---GCG-------CGCTCGAGCCGGCG-GGGACCGCATTAGCCGCGCCA--
AGGTCCGCTAGTGGGGGG--CCAAGTAGGACTCCGCGACCGACTGGGTGT---------------------
CTGTTAAACGGGGCG-TTCGTTAGCG----AGTCT-----TGGTGA----------GTTTCGGCTTCCTTGGCGAGCGC-
GGCGTCTTTTTCTTTCCCAACAGTACC-
GCCCGGTCGTGACCTGTCTCCTCTCGGGGTTTGGCGCGTAGTTTCGCGTTCGCGGCGTCGCTCTTAATCGGGTGGCGTTCGC
GGGCCGGAACGATCGTCCC--ATCCCGCGGAGGCCCAGAGCGGAGAGTAGAA--
GTCGGGTCCCACCCGACCCGTCTTGAAACACGGACCAAGGAGTCTAACATGTGCGCGAGTCGTCGAGTCTGT-
TACGAAACTCGCGA-GGCGCAATGAAAGTGAAGCG---GCC---CCGATGAGGG----TGCAT-CCG-
CGAGGGGTGATCCCGTCT--CG-----------AACAGAGCGGGCGCAACCCCGGGGCGTCCGAA--GCCGCGAGGTG----
---CCTCACGGTAT-----------
CGAGTCGGCCGGACGAACCCAGAGCGCACACGTTGGGACCCGAAAGATGGTGACCTATGCCTGGCCAGGACGAAGCCAGGGG
AAACCCTGGTGGAGGTCCGCAGCGATTCTGACGTGCAAATCGATCGTCGGAGTTGGGTATAGGGGCGAAAGACTAATCGAAC
CATCTAGTAGC--XXX--TGCCTATACCGGGCCGTCGGTCGGCAGAGCGA---ATAACGTCGGC--
CAGCTCGAAGAGAGCGGCGGCGCTGAGGCCCCGACGAGTAGGGGGGTCGCGACGGTGAGCGTTGAAGGGTTGTGGGCGCGAG
CCTGCCCGGAGCCGCCGTCGGTGCAGATCTTGGTGGTAGTAGCAAATACTCCAGAGGGATCCTGGAGGACTGACGCGGAGAA
GGGTTTCATGTGAACAGTGGTTGGACATGAGTCAGTCGATCCTAAGCCGCAGGCGAAAGCCGACCTAGTG-
ACGGGCGTGATTTTTACA-----------AAAGAAAAAAGAAATATGTGAAAGA-----------------GAGAG-
AAGTGGTGAATGATGAAGGA---------CGCGGGGACCGGAGAAAAGAAGTTGAGGAAGGTGGGT----------------
---ATGCCCTTTTC-----CGAGATTCCTGCTCTCTCT--------------AACCGGAAAATT-----CAACA--------
-------------GACATCATCTTTCTCTTTTTTGCGTTTTCTGATTTCCTTT---C-------
AAACGATCGAGACGCCAC-CCAGGTT-
AAGGCGAAAGGGAATCCGGTCCTGATTCCGGAACCGGGCTGCGGCTACGTCCGCGA-----TAAA-CGACCT--
CAACCCTCGT--TG------
TCACGGTCGCGGTAACGCGACACAAACCGGAGAAGCTGCCGAGAACCCCGGGAAGAGTTTTCTTTTCTGCTTGAGGGACCGA
GACCCTGGAATCCCGTCGCGGGGCGAGAGGGTTACGGAT--TTA-GCTGTCAA--
AGGCTATCCCGAAGAGCGCCGCGTTTCTGCGGCGTCCGTGGTCGTTCTCGGCTGGCCCTTGAAAATCCGGTGGG-
AGGGTTA-------------------CGTTGTT-GG------
ACGTTCGCGCCCGCTCGTACCGATATCCGCATCAGGTCTCCAAGGTGAACAGCCTCTAGTCGATGGATGAATGTGGGTAA 
 Scapholeberis_rammneri  
TTTAACGAGGAACCATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAACTCCAGCTCCAATAGCGTATATTAAAGTTGTT
GCGGTTAAAAAGCTCGTAGTCGGATGTCTGTCTTCGGCCGGGCGGCGCCGCTC--TGAATCAAGGGTGTTGCGT-
TTAACGCTCTGGGAGGC-GGGTGTCAAAG-CCCGCTTCTCTTCACGGTCGGACAACATCGCCGGAGTGGTGGGCTAGGGCC-
--GCGGGGTCG-CCGGCGTGT--------------------CGGG-GTCAAA------------------------CCCTT-
------------------------------------------------------CGCGTTCGGTTCCCGTGG-
TACTCCCACCCGCATTCAATCGTTCGGGGTGCCCTTCACCGGGTGTCTCGGGCGGCCGGCAACGTTT-



ACTTTGAACAAATTAGAGTGCTCAAAGCAGGT-GTA-
TCCCAACGCCTGAATATCGCAGCATGGAATGATGGAATAGGACCTCGGTCCGATTTTGCTGGTCTTTTACT-
TTTGGACCCCGAGGTAA--X--
CTCTTTCTTGATTCGGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGATAACGAAC
GAGACTCTAGCCTGCTAAATAGGTGACGGATTT-
TATCAATTGAAAAAAAACCGAAGGGGGTACGGAGGCGCTGGGATCAGGTGGCG-GCGATTCTGGGGCTTTCGGG-
CCGGCGGCGGTTGTC-GTCTGCGGC--------------------
GTGGGGTGTTGCGTGCGCATGGCGGGGGCTCGTCTCTCGT--CGCGTTGTGCGTGCGTCTCGCGTCCGTTGGCGGCT-----
----------------GTCGTCGT-----------------TGAACTCGGC------------T---GTTTCG-
GGTCGTCGTC-ATCCCCGGTGTTT-CTCCTGCTCTCGCGTCCGTCACA-----
CGTCTTCTTAGAGGGACAAGCGGCGTCCAGCCGCGTGACAGTGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCTGGGC
CGCACGCGCGCTACACTGAAGGAATCAGCGTGTTTCACTCTCCCTGTCCGAAAGGACCGGGTA--XX--
GTAAGCGGAGGAAAAGAAACTAACAAGGATTCCCTTAGTAGCGGCGAGCGAACAGGGATGAGCCCAGCACCGAACCTCGC--
--GCTCGGTCGAGCGGGTGCCGAGGAATGTGGTGTTCGGGGGGATCGTGCGCGCCTGTCCGGTA-
TTTATCGTCCAAGTCTCCATGAAAGGGGCGAGCAACCCATAGAGGGTGTCAGGCCCGTAGAGTCAGACGAGCCGAGACCGTG
CATTGGATCTTTC---
CCCAAGAGTCGGGTTGCTTGAGAGTGCAGCCCTAAGCGGGAGGTAAACTCCTTCTAAGGCTAAATATCGCCACGAGACCGAT
AGCGAACAAGTACCGCGAGGGAAAGTTGAAAAGAACTTTGAAGAGAGAGTTCAAGAGTGCGTGAAACCGTTCAGGGGGTTAA
ACGGGTGGGCCCTCGAAGGTCGAACGAG-CCCTCGCTCCCGGCAC-TTGGTTGCATGCCCC--GCT---CGAG-CAG--
AGAGTT-TTCACAAG---CTC-------CTATCACGCTCTTGTGGGAGCGCATTAGCCGCGCCA--
AGGTCCGCTAGTGGAGGG--TCTAGTAGGACTCCGCGACCGACTGGATGC---------------------
CCGTCACACGGGGCGATTCGTTAGCGT---GGTGTAT-TGAAGTCT----------
TCGCGGGCTTCGTCTCCTCGCGCGGTCGT--------CACTCGAGGCTGCC-GTCCGGTCGTGACCTGTGTTCCTTTCGCT-
----CGCAC---------CCCGGTGCG------------------------CGTGTGG------------------------
AGGCCCAGAGCGGAGAGTAGTA--
GTCGGGTCCCACCCGACCCGTCTTGAAACACGGACCAAGGAGTCTAACATGTGCGCGAGTCGTCGAGTGTGT-
GACGAAACTCGCGA-GGCGTAATGAAAGTGAAGCG---GCT---GCGTTTCGG-----CGCG--CCG-
CGAGGGGTGATCTCGTCT--CG-----------AACAGAGCGGGCGCAACCCCTGGGCGTTCGAA--
GTCGCGAGGCGGCGCCGTTTCGGCGGTTTTCAAGTCC-
GTCGAGTCGACCGAACGAACCGAGAGCGTACACGTTGGGACCCGAAAGATGGTGACCTATGCCTGGCCAGGACGAAGCCAGG
GGAAACCCTGGTGGAGGTCCGCAGCGATTCTGACGTGCAAATCGATCGTCGGAGTTGGGTATAGGGGCGAAAGACTAATCGA
ACCATCTAGTAGC--XXX--TGCCTATACCGAGCCGTCGGTCGGCAGCGAGA---
ATAACGTCGTTTAACGCTCGAAGAGAGCGACGGCGCGGAGGCCCCGACGAGTAGGGGGGTCGCGACGGTGAGCGTTGAAGGG
TTGTGGGCGCGAGCCTGCCCGGAGCCGCCGTCGGTGCAGATCTTGGTGGTAGTAGCAAATACTCCAGAGGGATCCTGGAGGA
CTGACGCGGAGAAGGGTTTCATGTGAACAGTGGTTGGACATGAGTCAGTCGATCCTAAGCCGCAGGCGAAAGCCGTCCTAGT
G-ACGGGCGTGATGAAAGTG----------------TGATACACCAGAGAGAAGA------------------GAACG-AA-
TTTTGTATTTTCT--------------T------TCGAAAGAGAGAAAAGAAAAAG--------------------------
------------------------T--------------------------TTG-AAC------------------------
---------------TTTTTTT------------TTCCTGGAACATACA------------ATACAA-
AGATACGCCATTCTAGTTC-AAGGCGAAAGGGAATCCGGTCCTGATTCCGGAACCGAGCTGCGGCTACGTCCCTGA-----
TGATACGACCT--CAACCCTCGTAAAT------
TCATGGTCGCGGTAACGCGATACAAACCGGAGAAGCTGCCGAGAACCCCGGGAAGAGTTTTCTTTTCTGCTTGAGGGACCGA
GACCCTGGAATCCCGTCGTGGGGCGAGAGGGTTACGGAT--TTA-GCTGTCAA--
AGGCTATCCCGAAGAGCGCCGCGTTTCTGCGGCGTCCGTGGTCGTTCTCGGCTGGCCCTTGAAAATCCGGTGGG-
AGGGTTA-------------------CGTTGTT-GG------
ACGTTCGCGCTCGCTCGTACCGATATCCGCATCAGGTCTCCAAGGTGAACAGCCTCTAGTCGATGGATGAATGTGGGTAA 
 Moina_affinis           
TTTAACGAGGACCCATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAACTCCAGCTCCAATAGCGTATATTAAAGTTGTT
GCGGTTAAAAAGCTCGTAGTCGGATGTCTGTCTTCGGCCGGGCGGCGCCGCTC--TGAATCAAGGGCGC---GC--
GCTCGCTCTGGGTGTC-GGGCGTCAAAA-CTCGACACTCTTCGCGGTCGGACAACACCGCCGGAGTGGCGG--GGTCG----
----------------GCCG-------------------GCGAGT-------------------------------------
-----------------------------------------------------CGTTCGCGGCCCGC-CG---
GTTCCCGCCCG----TAATCGTGCGGGGTGCCCTTCGCCGGGTGTCCCGTGCGGCCGGCAACGTTT-
ACTTTGAACAAATTAGAGTGCTCAAAGCAGGT-GCA--
CACCACGCCTGAATACTGCAGCATGGAATGATGGAAGAGGACCTCGGTCTTGTTTTGCTGTCTTTCTCT------
AGACCCGAGGTAA--X--
CTCTTTCTTGATTCGGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGATAACGAAC



GAGACTCTAGCCTGCTAAATAGGCGACGGATTT-CAA-----GGCC------CGCAAGGGTCC-----------
GTTACTGGCCCGGGATGGCCGTGCG--------------------GGATCAGGCC---------------------------
------GTGTCGGTCGTC-------------------------------GGGGCAACTCGGCG-------------------
-------------------------------------------GTCGGCGCGG-----------------------------
--TCCCCGTCGGCGGCCCGGG---TCGCGTCCGTCGCG-----
TCTCTTCTTAGAGGGACAAGCGGCGTCCAGCCGCGTGACAGTGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCTGGGC
CGCACGCGCGCTACACTGAAGGAATCAGCGTGTTTCACCGTCCCTGTCCGAGAGGACCGGGTA--XX--
GTAAGCGGAGGAAAAGAAACTAACAAGGATTCCCCCAGTAACGGCGAGTGAACAGGGATGAGCCCAGCACCGAACCTCGA--
--GCCCGGCAAAGCGGACTCTGAGGAATGTGGTGTTCGGGAGGATCGTGCGCGTCTGTCCGGCA-TT---
CGTCCAAGTTCCCATGAACGGGGCGAGCAACCCACAGAGGGTGTCAGGCCCGTAG-CT-
AGACGAGCCGAGACCGTGCATCGGATCT-TT---
CCCAAGAGTCGGATTGCTTGAGAGTGCAGTCCTAAGCGGGAGGTAAACTCCTTCTAAGGCTAAATACCGCCACGAGACCGAT
AGCGAACAAGTACCGCGAGGGAAAGTTGAAAAGAACTTTGAAGAGAGAGTTCAAGAGTGCGTGAAACCGTTCAGGGGGTTAA
ACGGGTGAGCCCTCGAAGGTCGAACGTG-TCCCCGCTCCCGGCAC-TCGGTCGCATGCCCTC-GTCG--TC---GAG--
ACCG---TCGCAACG---GC----------GGCTCGTCGATG-GGGATCGCATTAGCCGCACCG--
AGGTCCGCTAGTGGGGGA--CCGAGTAGGACTCCGCGACCGATTGGA-GAG--------------------
TCGTCATACGGGCCG-TCG-TTNGCGT---CGTTT-----C-GC--------------TTCGGC--GTGCGGCGTGCGC-
GGCGG--------TCGCCGGCGGTCTC--TCCGATCGTCAGCCCTGTCACCCGCGG-------GCGG--------
CCACGGC---------------------------CGATTCGC-----------------------
GGGCCCAGAGCGGAGAGTAAAAA-
GTCGGATCTCACCCGACCCGTCTTGAAACACGGACCAAGGAGTCTAACATGTGCGCGAGTCGTCGAGTCTTTTTACGAAACT
CGCGA-GGCGCAGTGAAAGCGAAGCA---GCC---CCGACGAGG------GTGT-CTG-CGAGGGGAGATCCCGTCT--CG-
----------AGCAGAGCGGGCGCATCCCTAGGGCGTCCGGA--GCCGCGATT-------------------T---------
-----
GTCGGCCGGACGAACCCGGAGCGTACACGTTGGGACCCGAAAGATGGTGACCTATGCCTGACCAGGACGAAGCCAGGGGAAA
CCCTGGTGGAGGTCCGCAGCGATTCTGACGTGCAAATCGATCGTCGGAGTTGGGTATAGGGGCGAAAGACTAATCGAACCAT
CTAGTAGC--XXX--TGCCTATACCGGACCGTCGGTCGGCAGAGCGA---ACG--TTCCGAGCCGTCGAGG-
CAGAGAAGGAACGCCGAGGCCCCGACGAGTAGGGGGGTCGCGACGGTGAGCGTAGAAGGATC-
TGGGCGCGAGCCTGTCCGGAGCCGCCGTCGGTGCAGATCTTGGTGGTAGTAGCAAATACTCCAGAGGGATCCTGGAGGACTG
ACGTGGAGAAGGGTTTCATGTGAACAGTGGTTGGACATGAGTCAGTCGATCCTAAGCCGCAGGGGAAACCCGGCCTAGTG-
ACAGGCGTGACTT--------------------CATATAAA--------------------------------------
CGCCCGGGCG-------------------------------------AGCGAGCAATCGCAAGCC-----------------
----------------------------------------------CGGGCGCCA---------------------------
--------------------------------------------------------------AAAAGTACGAAGCGCCTA--
CTAGTC-GAGGCGAAAGGGAATCTGGTCCTGATTCCAGAACCGAGCTGCGGCTACGTCCGTAC-----GTGA-CGACT----
---CGTCGTC-TC------TA-
CGGTCGCGGTAACGCGACACAGACCGGAGAAGCTGCCGAAAACCCCGGGAAGAGTTTTCTTTTCTGCTTAAGGGACCGACAC
CCTGGAATCCCGTCGCGGGGCGAGAGGGTTGCGGAT--ACG-GCTGTCAA--
AGGCCATCCCGAAGAGCGCCGCGTTTCCGCGGCGTCCGTGGTCGTTTTCGGCTGGCCCCTGAAAATCCGGTTGG-
AGGGCTA-------------------CGTCATT-GG------
ATGTTCGCGCTCGCTCGTACCGATATCCGCATCAGGTCTCCAAGGTGAACAGCCTCTAGTCGATAGAAGAATGTAGGTAA 
 Ofryoxus_gracilis       
TTTAACGAGGACCCATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAACTCCAGCTCCAATAGCGTATATTAAAGTTGTT
GCGGTTAAAAAGCTCGTAGTCGGATGTCTGTCTTCGGCCGGGCGGCGACTCTC--TGAATTAAGGGAGCTTCGC--
TTTCGCTCTGGGAGGT-CGGTGTCAAAG-
CCGGTCTCTCTTCGCGGTCGGACAACACCGCCGGAGTGGTGGCCAGCCGCGCGGGGATCATCG-CTTGCGCGG---------
----------GCGGGTTTC---------------------------GGCTC-------------------------------
---------------G-TCTG---CGTCCGCGACCCTCGCG---CGGTCCACCCG----
TAATCGTCCGGGGTGCCCTTCACCGGGTGTCTCGGGCGGCCGGCAACGTTT-
ACTTTGAACAAATTAGAGTGCTCAAAGCAGGT-
GCAACCATAACGCCTGAATATCACAGCATGGAATGATGAAAGAGGACCTCGGTCTTATTTTGCTGGTCTTTTCTT--
CATAGACCCGAGGTAA--X--CTCTTTCTTGATTCGGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGA-
CGATTTGTCTGGTTAATTCCGATAACGAACGAGACTCTAGCCTGCTAAATAGGTGGCGGGTTT-TGATTTTCGGCG------
CGCCGGGGTTTTGC---TTTCGGGTTTTGCTCCGGCGCGTCCGTACACT-
GGGAGTTCGAGCCGGCTGGATCAGGGCTCGGTT-CG----------------GGGCTGCGGTGTCGGTGGGCTGCGG----
CGGTGGTGCGT--T----CG--GGGGCGTTTCGGCGT--TTTCGGGCGTGC--------T---------GTCGCTGT-----
-----------GGTCTGTCGGCGTCGC----------GGTTTCG--G--GTCGGG-



TTCCCGGCCGTAAACTCGGGCTCTCGCGTCCGTCACA-----
GCTCTTCTTAGAGGGACAAGCGGCGTCCAGCCGCGTGACAGTGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCTGGGC
CGCACGCGCGCTACACTGAAGGAATCAGCGTGTTTCACTCTCCCTGTCCGAAAGGACCGGGTA--XX--
GTAAGCGGAGGAAAAGAAACTAACAAGGATTTCCCTAGTAGCGGCGAGCGAACAGGAATGAGCTCAGCACTGAACCTCGA--
--GCCCGGCAAAGCGGACTCTGAGGAATGTAGTGTTCGGGAGGATCGTGCGCGTCTGTCCGGTA-
TTTATCGTCCAAGTCTCCATGAACGGGGCGAGCAACCCACAGAGGGTGTCAGGCCCGTAGACC-
AGACGAGCCGAGACCGTGCATCGGATCCCTT---
CCCAAGAGTCGGGTTGCTTGAGCGTGCAGCCCTAAGCGGGAGGTAAACTCCTTCTAAAGCTAAATATCGCCACGAGACCGAT
AGCGAACAAGTACCGCGAGGGAAAGTTGAAAAGAACTTTGAAGAGAGAGTTCAATAGTGCGTGAAACCGTTCAGGGGGTTAA
ACGGGTGGGCCCTCGAAGGTCGAACGTG-CCTCCGCTCCCGGCAC-TCGGTAGCATGCCCTC-GGCG--CCC--GGG--
ATCG---TCGACAAG---AC----------GTCCCGGCGCTG-GGGATCGCATTAGCCGCGCCG--AGGTCCGCTAGTGGG-
-A--CCA--TAGGACTCTGCGACCGGTTGGGTGTG--------------------CTGCTACAAGGGCCG-
GCGGTTAGCGA---GCTTT-----C-GCGG-----------TTTCGGCT-GCGTTGCGAGCGC-CCCGG--------
TTCCGAGCAGTCCC-GCCCGACCGTGACCTGTCTCCTCCCC---------------------TCTTAAG-------------
--------------TTACGGGG-----------------------AGGCCCAGAGCAGAGAGTAGAA--
GTCGGGTCCCACCCGACCCGTCTTGAAACACGGACCAAGGAGTCTAACATGTGCGCGAGTCGTCGAGATTTCATACTAAACT
CGCGA-GGCGCAATGAAAGTAAAGCA---GCC---CCGATGAGG------GTGC-CTG-CGAGGGGAGATCCCGTCT--CG-
----------AACAGAGCGGGCGCATCCCCAGGGCGTTCGAA--GCCGCGACTC------------------T---------
-----
GTCGGCCGAACGAACCCGGAGCGCACACGTTGGGACCCGAAAGATGGTGACCTATGCCTGACCAGGACGAAGCCAGGGGAAA
CCCTGGTGGAGGTCCGCAGCGATTCTGACGTGCAAATCGATCGTCGGAGTTGGGTATAGGGGCGAAAGACTAATCGAACCAT
CTAGTAGC--XXX--TGCCTATACCGGGCCGTCGGTCGGCAGTGCGATA-
ACGGACTCTAGCCCGCAGAGGGCGCAAAAGAGCCGCTGAGGCCCCGACGAGTAGGGGGGTCGCGACGGTGAGCGTGGAAGGG
TTGTGGGCGCGAGCCTGCCCGGAGCCGCCGTCGGTGCAGATCTTGGTGGTAGTAGCAAATACTCCAGAGGGATCCTGGAGGA
CTGACGCGGAGAAGGGTTTCATGTGAACAGTGGTTGGACATGAGTCAGTCGATCCTAAGCCGCAGGAGAAATCCGACCTAGT
G-
ACGGGCGTGAGTTGTATCGATGCGATCGGTTCGTATATAAAGCTTTTAGCGATGGTTGTTTCCCGTTTTTTTTTTGCGGCGT
CTGCGCGTTAATCTCTTGCTTTTAGTACCGCTTCTTCGCGCGCCAGGCGGCAGTCGAAATCCGC------------
TTGGCCGCGTGTCGCGAGAAAAAAACGAGAGAGAGAGGCG---------CGGGCGCTGTGAGCGAGAGAGCGGGTA------
--------------AAGATCTTCGCAGCAGGGCCGAAAATACACCGAGAGCTGTGTATA----
TCAAAAACAAGAGGCGCTAC--CAGGTT-
AAGGCGAAAGGGAATCCGGTCCTGATTCCGGAACCAGGCTGCGGCTACGTCCGAAA-----CTGAACGACCT--
CAACCCTCGTT-TG------
TCTCGGTCGCGGTAACGCGACACAAACCGAAGAAGCTGCCGAGAACCCCGGGAAGAGTTTTCTTTTCTGCTTGAGGGACCGA
GACCCTGGAATCCCGTCGTGGGGCGAGAGGGTTACGGAT--TCG-GCTGTCAA--
AGGCTATCCCGAAGAGCGCCGCGTTTCTGCGGCGTCCGTGGTCGTTCTCGGCTGGCCCTTGAAAATTCGGTGGGGAGGGTTA
-------------------CGTTGTTTGG------
ACGTTCGCGCCTGCTCGTACCGATATCCGCATCAGGTCTCCTAGGTGAACAGCCTCTAGTCGATGGATGAATGTAGGTAA 
 Diaphanasoma_sp         
TTTAACGAGGACCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAACTCCAGCTCCAATAGCGTATATTAAAGTTGTT
GCGGTTAAAAAGCTCGTAGTTGGATTCCTGTCTTCGGCCGGGCGG--------CTAATGGTTTAGGC----
CGTTAGACTGCTTTTGG-GTCCGGGTGTCAAAGCCTGG-
GCCCTTTAACGGCCGGACAATACCACCGGAGGTGCGGGGATAGTA--------GTCG-------------------------
---------GCTCT--------------------------------------------------------------------
-------------------CGGGC-------
GGGCTATGACGACCGCACCAATATAACAGTCCGAGGTGCCCTTAACAAGGTGTCTCGGGCGGCCGGTAACGTTT-
ACTTTGAACAAATTAGAGTGCTCAAAGCAGGT-ACTT---
CACTGCCTGAATATCACAGCATGGAATGATGGAATAGGACCTCGGTCTTATTTTGTTGGTTTTCTCT------
AGACCCGAGGTAA--X--
CTCTTTCTTGATTCGGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGATAACGAAC
GAGACTCTAGCCTGCTAAATAGGTGGCTGGTTTTMTRK------------------------------------
RARYCGYAARAT---TSTTT--GGGTT------------CGCAGTCTTTBTGGATCAGGGBGG----------------
CGGGGTTTGGTTCVGGCGGCGG-----------------GCGTVHCGTTGC----GTGCCTCGGTGCGTGGCGGGVCGTTC-
-----------------GTC--------------------------GTCG---------------
GGGCCGGCHCCGBCDYC------CCCGVAGAGCCAGCTGCGTTCTCGCGTCAGTCACGA----CT-
CTTCTTAGAGGGACAAGCGGCGTTTAGCCGCGTGACAGTGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCTGGGCCGC
ACGCGCGCTACACTGAAGGAATCAGCGTGTTTTTCTCCCCCTGTCCGAGAGGACCGGGTA--XX--



NNNNNNNNNNNNNNNNNNNNNNNNNAGGATTCCCTCAGTAGCGGCGAGCGAACAGGGATCAGTCCAGCACCGAATCTCGC--
--GCTCC-TAAA--GGGCGCCGAGAACTGTGGTGTTCGGGAGGACCTCGAGCGTCTGTCCGGTA-
CGTATCGTCCAAGTCTCCATGAACGGGGCTATCAACCCACAGAGGGTGTCAGGCCCGTAGGCT--
GGCGAGCCGAGACCGCGCACCGGGTCCGTT---
CCCAAGAGTCGGGTTGCTTGAGCGTGCAGCCCTAAGCGGGAGGTAAACTCCTTCTAAGGCTAAATATCGCCACGAGACCGAT
AGCGAACAAGTACCGCGAGGGAAAGTTGAAAAGAACTTTGAAGAGAGAGTTCAAGAGTGCGTGAAACCGTTCAGGGGGTTAA
ACGGGTGAGCCCTCGAAGGTCGAG--GCGTCCTTCTTCCCG--------CGTTTCGAGTCGGGGCTTTTKD---GGT-----
----TCGGGGGATC------CGTAACAGGACTSCCGGCTBSGAAGCATCCCGCTCGGGC-------GCCGCAAGTGAAGGG-
-CGCGGTAGGACTCCGCGACCGGCTGAGACG---------------------CCGTCAGAAGGGC-
CGTCGGTAACGAGAGTCGTA-----GGGGTTCGCTCCTGC----TTCATT----------CGTCC-GGCG--------
RCACTAGACGGTCGA--CTCGGCCGTGACCWGTTTCTC------------TCGGGGCCG------GCGTGCCG---------
----------------CACCTCGA----------------------GAGCTAATAGCGGAGAGTAA--
AAGTCGGGTCTCACCCGACCCGTCTTGAAACACGGACCAAGGAGTCTAACATGTGCGCGAGTCGTCGAGTVG-
ATAACTAAACTCGCGA-GGCGCAATGAAAGTAAAGT----GTC--CCCGATGAG------GGTGCAGCA-
CGATGGGAGATGCCGTCTCT--ATAAC----AAACCGGAGCGGCCGCATCCCAAGGGCGTTCGATG--CCGCG---------
-----------------------
CCTCAGCCGGCCGAACGAACCCAGAGCGTACACGTTGGGACCCGAAAGATGGTGACCTATGCCTGACCAGGACGAAGCCAGG
GGAAACCCTGGTGGAGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNN--XXX--TGCCTATACCGTGCCGCCGGTCGGCAGCGWWWWT-RTGRCGGCC----
CGCAGAGGGTCHGA--
GYCRYACTGAAGCCCCGGTGAGTAGGGGGGTCGCGACGGTGAGCGTTGAAGGGTTGTGGGCGCGAGCCTGCCCGGAGCCGCC
GTCGGTGCAGATCTTGGTGGTAGTAGCAAATACTCCAGAGGGATCCTGGAGGACTGACGCGGAGAAGGGTTTCATGTGAACA
GTGGTTGGACATGAGTCAGTCGATCCTAAGCCGCAGGAGAAATCCGTCCTAGTGTACCGGTGTGAC---------TTRYDD-
--------------CTVCHBYDT------------------------------TBDHHNDBDT-------------------
------------------AYGAGAG---------------------------------------------------------
----------------------------------------------------------------------------------
-------------------------------------------GCACCG--CTGGGTC-
AAGGCGAAAGGGAATCCGGTCCTAATTCCGGAACCAGGCTGCGGCTACGTCCGATC--------------TG--
AAACACCCGTTTCA-------
TTCGGTCGCGGTAACGCGACACAAACCGGAGAAGCTGTCGAGAACCCCGGGAAGAGTTTTCTTTTCTGCTTGAGGGACCGAG
ACCCTGGAATTCCGTCGCGGAGCGAGAGGGTTTTGGATGAAAGCGCTG-
TAAAAAGGCGATCCCGAAGAGCGGCGCGTTTCCGCGCCGTCCGTGGTCGTTCTCGACTGGCCCTTGAAAATCCGGCGGG-
AGGGTTA-------------------CGTTTT--GG------
ACGTTCGCGCCTGTTCGTACCGATATCCGCATCAGGTCTCCTAGGTGAACAGCCTCTAGTCGATAGAAGAATGTAGGTAA 
 Latonopsis_occidentalis 
TTTAACGAGGACCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAACTCCAGCTCCAATAGCGTATATTAAAGTTGTT
GCGGTTAAAAAGCTCGTAGTTGGATTCCTGTCTTCGGCCGGGCGGTGCCGTTCCTCATCGTAGGGGCGT--
TTTTGCACTGCCTTGGG-
ACGGTGGCCTCAAAAACCACCGTCTTTTAACGGCCGGACAATACCGCCGGAGTGGCGGGACCAACG--------CGCGT--
T-GTGGGAA------------------AGAGGGTCT----------------------------------------------
-----------------------------------------CGCACCC--
TCCGACTTGTTTCGCGTGCCCGCCCGTAATCGTTCGAGGTGCCCTTAACAAGGTGTCTCGGGCGGCCGGTAACGTTT-
ACTTTGAACAAATTAGAGTGCTCAAAGCAGGT-
GCATACCCTTCGCCTGAATATCACAGCATGGAATGATGGAATAGGACCTCGGTCTTATTTTGTTGGTTTTCTTTC--
TTTAGACCCGAGGTAA--X--
CTCTTTCTTGATTCGGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGATAACGAAC
GAGACTCTAGCCTGCTAAATAGGTGGCGGGTTTTGTGTTCCTT-----------------TTTCTT-
TACTTCGGTGGAGAAAAATACACGTTTAAGGGTT------------CGGTGTTCGTCGGGATCAGGGCGGGC----------
--TTCGGAGTCCGTTTCAGCGGGAGTC----------------GGGAGAGGTTG-----
GAGGGGCGGGGTGGTTCGCCATTCTC------------------GTCTTTTTCT-------------
TCCTCTGTCGACTTTTTTG----
CTGGGGCGGTTCTGGGGTCTTAGCTCCCCGGCGGTTCGCACCGTTCTCGCGTCCGTCACGA----
TTTCTTCTTAGAGGGACAAGCGGCGTCCAGCCGCGTGACAGTGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCTGGGC
CGCACGCGCGCTACACTGAAGGAATCAGCGTGTCCTTCTCCCCCTGTCCGAAAGGACCGGGTA--XX--
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTCCTCAGTAGCGGCGAGCGAACAGGGAWCAGTCCAGCACCGAACCTCGC--
--GCTCCGTRAA--
GGGCGCCGAGGAATGTGGTGTTCGGGAGGATCGTGCGCGTCTGTCCGGCAKTTTATCGTCCAAGTCTCCATGAACGGGGCTA



TCAACCCACAGAGGGTGTCAGGCCCGTAGGCT--
GGCGAGCCGAGACCGTGTACCGGATCTTTTTTTCCCAAGAGTCGGGTTGCTTGAGCGTGCAGCCCAAAGCGGGAGGTAAACT
CCTTCTAAGACTAAATATCGCCACGAGACCGATAGCGAACAAGTACCGCGAGGGAAAGTTGAAAAGAACTTTGAAGAGAGAG
TTCAAGAGTGCGTGAAACCGTTCAGGGGGTTAAACGGGTGAGTCCTCGAAGGTCGAA--
GGATCCCTCCTCCCGTCGTGCGGCGTGCCGGGTCCGGGCTTTTTTTT-GGTG-ATCTCTTTCGCGATTTCGGTC-
GCGTTAAAAGGACGCCGGGTCKGGATCGTCACGAGGGCGCCGC--CGGCCGCAAGTGAGGGG--
TCTGGTAGGACTCCGCAACCGGCTGGGGAAATTTTTTTTTTTTCTTTGTTTCCGTCAGAAGGGT-
CGTCGGTAACGAGACGAGCATATCGAGGATTTAAYCGTYT----TCGGTTGTTCGTT-CTCGTCC-GGCG--------
RTTCCGGACGGTACA--CCCGGCCGT--TTTAACCTTT------------TGTGTMTCY------CYCYWWCG---------
----------------AGGGAGAC----------------------
GCACACACAGCGGAGAGTAACCGAGTCGGAACTCACCCGACCCGTCTTGAAACACGGACCAAGGAGTCTAACATGTACGCGA
GTCGTCGAGTCGCAAAACGAAACTCGAGA-GGCGAAATGAAAGTAAAGTT--GGCC--CCCGATGAG------
GGTGTCGCA-CGAAGGGAGATGCCGTCTCTCGATATCCA--GAAACGGAGCGGCCGCATCCCTTGGGCGTCCGAAG--
CCGTGAAGGTTCGGCAGCGGGCTCGTCTCGCTGTTTGTTCCGGTCGGCCGGACGGACCGAGAGCGTACACGTTGGGACCCGA
AAGATGGTGACCTATGCCTGGCCAGGACGAAGCCAGGGGAAACCCTGGTGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN--XXX--
TGCCTATACCGGGCCGCCGGTCGGCAGAGCGATA-AACGCGG-------ATATTGTACCCGA--G-----
CTGAGCTCCCGGCGAGCAGGGGGGGCGCGACGGTGCGCGCCGAAGGGTTGGGAGGGCGAGGCTGCCCGGACCCGCCGCCGCC
GCAGATCTTGGGGATATTAGCGAATACTCCAGAGACATCCTGGAGGACTGGCGCGAATAAGGGTTTCATGTGATCAGTGGGT
GGACATGAGGCACATGATCCTAACCCGCCTAAGAAATCCGACCTATCGTACCGATGGGAC---------
GTACGAAACAAACTTA--ACTTTTTTTTTT------------------------------TTTTTCTCTC------------
-------------------------CCAAAAGAAAAAAAA------------------------------------------
-----------------A----------ACT-TAACC---------------------------------------------
----------------------------------------TATAAC-GATGCACCA--CTGGGTC-
AAGGCGAAAGGGAATCCGGTCCTAATTCCGGAACCAGGCTGCGGCTACGTCCGATTGTCTATCAAACGATCT--
AAACCCTCGTTTCGAAAAACTTTCGGTCGCGGTAACGCGACACAAACCGGAGAAGCTGTCGAGAACCCCGGGAAGAGTTTTC
TTTTCTGCTTGAGGGACCGAGACCCTGGAATTCCGTCGCGGAGCGAGAGGGTTTTGGCACGACACGCTGGTAACAAGGCGAT
CCCGAAGAGCGGCGCGTTTCCGCGCCGTCCGTGGTCGTTCTCGACTGGCCCTTGAAAATCCGGTGGG-AGGGTTA-------
------------CGTTTTTTGG------
ACGTTCGCGCCTGATCGTACCGATATCCGCATCAGGTCTCCTAGGTGAACAGCCTCTAGTCGATAGAAGAATGTAGGTAA 
 Sida_crystallina        
TTTAACGAGGACCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAACTCCAGCTCCAATAGCGTATATTAAAGTTGTT
GCGGTTAAAAAGCTCGTAGTTGGATTCCTGTCTTCGGCCGGGCGGTGCCG--CCCGATATCAAGGGC-----
GTCGCACTGCCTTGGG-TCGGCGGTGTCAAAG-
CCGTCGACTTTTAACGGTCGGACAATATCGCCGGAGTGGCGGCCGGTCTG--------GCGGT--C--T----A--------
----------GCGGGGGCT---------------------------------------------------------------
------------------------CGCTCTC-----
GCTTACCGTCCGGCTACCGCCCGTAATCGTCCGGGGTGCCCTTAACAAGGTGTCTCGGGCGGCCGGTAACGTTT-
ACTTTGAACAAATTAAAGTGCTCAAAGCAGGT-GCATAC-
CCTCGCCTGAATATCGCAGCATGGAATGATGGAATAGGACCTCGGTCTTATTTTGTTGGTTTTCTCT------
AGACCCGAGGTAA--X--
CTCTTTCTTGATTCGGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGATAACGAAC
GAGACTCTAGCCTGCTAAATAGGTGGCGGGTTTGTTTTCGCC--------------------------
GGTCAAACGGTGGAAAAA---TTTTT--GGGTT------------CGGCGTTCGCCGGGATCAGGGCGG-------------
-CGGGCTTTTCGTTTGCGGGGGTGTCG-----------GCG-GCGGTCCGTCGT----
CGGTGTCGGGGCAATTCTTCTTCTCA------------------GGCTCCGGCG-------------GCGG-
TGTCGTCTTCGGC-----CTCTCGTTGCCGGGCGCTCGTCGTTCCCCGGCGGTTCGCGTCGTTCTCGCGTCCGTCACGA---
-CT-
CTTCTTAGAGGGACAAGCGGCGTTTAGCCGCGTGACAGTGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCTGGGCCGC
ACGCGCGCTACACTGAAGGAATCAGCGTGTTTTTCTCCCCCTGTCCGAAAGGACCGGGTA--XX--
GTAAGCGGAGGAAAAGAAACTAACAAGGATTCCCTCAGTAGCGGCGAGCGAACAGGGATCAGTCCAGCACCGAACCCCGC--
--GCTCC-GAAA--GGGCGCCGGGGAATGTGGTGTTCGGGAGGACCGTGCGCGTCTGTCCGGTA-
TTGATCGCCCAAGTCTCCATGAACGGGGCTATCAACCCACAGAGGGTGTCAGGCCCGTAGGCT--
GGCGAGCCGAGACCGTGTACCGGGTCCCTT---
CCCAAGAGTCGGGTTGCTTGAGCGTGCAGCCCTAAGCGGGAGGTAAACTCCTTCTAAGGCTAAATATCGCCACGAGACCGAT
AGCGAACAAGTACCGCGAGGGAAAGTTGAAAAGAACTTTGAAGAGAGAGTTCAACAGTGCGTGAAACCGTTCAGGGGGTTAA
ACGGGTGAGCCCTCGAAGGTCGAA--GGGTCCCTCCTCCCG----------TCGCGCGCTCGCACGCGCTCT---GC-----



----TCCGGCGATC------CGTAAAAAAGACGCCCGGCAGGGGAGAGTCGGCGAGCGCCG-----
GCCGCAAGTGAGGGGCCTCTTGTAGGACTCCGCAACCGGCTGGGTCG---------------------
TCGGCAGAAGGGGGCGTCGGTAACGAGG-TCGCG---CGGGGGTTCGCTCCCG------CGGCCG---------AGTCT-
GGCGTC------ACACCGGTCGATCGAT-CCCGGCCGTGTCCTGTATCTCGCTG--------TCGGGAAAC------
TTCGTTCC-------------------------CAGTCAGA----------------------
GAGCCAGTAGCGGAGAGTAAA-
AAGTCGGGTCTCACCCGACCCGTCTTGAAACACGGACCAAGGAGTCTAACATGTGCGCGAGTCGTCGAGTCG-
ATAGCGAAACTCGCGA-GGCGCAATGAAAGTAAAGT----GTC--CCCGACGAG------GGTGTTGCA-
CGAGGGGAGATCCCGTCTCT--ATACA-----AACCGGAGCGGGCGCATCCCGCGGGCGTTCGAAG--CCGCGA--------
-----------------------
CTCTAGTCGGCCGAACGAACCCGGAGCGCACACGTTGGGACCCGAAAGATGGTGACCTATGCCTGACCAGGACGAAGCCAGG
GGAAACCCTGGTGGAGGTCCGCAGCGATTCTGACGTGCAAATCGATCGTCGGAGTTGGGTATAGGGGCGAAAGACTAATCGA
ACCATCTAGTAGC--XXX--TGCCTATACCGGGCCGCCGGTCGGCAGTGCGAAA-CGTGAGCAG----
GGCGCAGAGCCCGA--
GTCACGCTGAGGCCCCGGTGAGTAGGGGGGTCGCGACGGTGAGCGTTGAAGGGTTGTGGGCGCGAGCCTGCCTGGAGCCGCC
GTCGGTGCAGATCTTGGTGGTAGTAGCAAATACTCCAGAGGGATCCTGGAGGACTGACGCGGAGAAGGGTTTCATGTGAACA
GTGGTTGGACATGAGTCAGTCGATCCTAAGCCGCAGGAGAAATCCGTCCTAGTGTACAGGTGTGATCTAAAT---
GTACGGAAAAAAAGCAGCACGTTGATTCGAGACG--------------------GGGAGGTTTTAGTCGG------------
-------------------------TTGAAAAATCGACGA------------------------------------------
-----------------C----------GGC-CGGTTAT---------------------------------
CCTCGTCTCGATTTCTTCGATGTTGTTTTTTCTTCCTT---------CAATATAACAGAGGCACCG--CTGGGTC-
AAGGCGAAAGGGAATCCGGTCCTAATTCCGGAACCGAGCTGCGGCTACGTCCGATCG------AAACGAACT--
AAACCCTCGTTTTA-------T-
CGGTCGCGGTAACGCGACACAAACCGGAGAAGCTGTCGAGAACCCCGGGAAGAGTTTTCTTTTCTGCTTGAGGGACCGAGAC
CCTGGAATTCCGTCGCGGAGCGAGAGGGTTACGGAT--
GCACGCTGTTAAAAAGGCGATCCCGAAGAGCGGCGCGTTTCCGCGCCGTCCGTGGTCGTTCTCGACTGGCCCTTGAAAATCC
GGCGGG-AGGGTTA-------------------CGTTTTT-GG------
ACGCTCGCGCTCGCTCGTACCGATATCCGCATCAGGTCTCCTAGGTGAACAGCCTCTAGTCGATAGACGAATGTAGGTAA 
 Holopedium_amazonicum   
TTTGACGAGGACCCATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAACTCCAGCTCCAATAGCGTATATTAAAGTTGTT
GCGGTTAAAAAGCTCGTAGTTGGATTCCTGTCTTCGGCCGGGCGGTGCGA---GGTCGACAA-GACCGC--AGC---
ACTGCCTTTGG-TTGCGGGGGTTAAAG-CCTGCTTCCTTTAACGGTCGGACAATACCGCCGGGGCGGC--------------
-G-----------GCTCGC--------------------CGGGCAAC-----------------------------------
------------------------------------------------------CGCGCGAGTCGC-------------
CGCG----
TAATCGTCCGGGGTGCTCTTCACCGAGTGTCCCGGGCGGCCGGCAATTTTTTACTTTGAACAAATTAGAGTGCTCAAAGCAG
GT-ACCCA---
CACGCCTGAATATCACAGCATGGAATGATAGAATAGGACCTCGGTCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNN--X--
CTCTTTCTTGATTCGGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGATAACGAAC
GAGACTCTAGCCTGCTAAATAGGTGGCGGGTTTACAAATGTTTGAG----------GGGAGTTCAG---
CTTGGGGATCAGGAGTCG----GTTGGGGGC------------GGGACGTCTGCGTCGTT----------------------
-----TGTCCGCCGTCA-------------------------------AAAG-----------CGGG----CCGGCGG----
C-------------------C--------------------------GGTC-GTC--------------TCTCTCCTCG---
CCGGC--TCCCCTCTCGTCTGTCTC-TCCTCGCGTCCGTCACAG-----
CTCTTCTTAGAGGGACAAGCGGCGTTTAGCCGCGTGACAGTGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCTGGGCC
GCACGCGCGCTACACTGAAGGAATCAGCGTGTTTTTCTCCCCCTGTCCGAAAGGACCGGGTA--XX--
GTAAGCGGAGGAAAAGAAACTAACTAGGATTCCCCCAGTAGCGGCGAGCGAACAGGGAAGAGTCCAGCACCGAATCTCGC--
--GTTGGGTTGAGCCGGCGCCGAGAAATGTGGTGTTCGGGAGGACCGCGCGCATCTGTCCGGTA-
GTTAACGTCCAAGTCTTCATGAACGGGGCTATCAACCCACAGAGGGTGTCAGGCCCGTAGGCT--
GGCGTGCCGAGACCGTGCACCGGGTCCCTT---
CCTAAGAGTCGGGTTGCTTGAGCGTGCAGCCCTAAGCGGGAGGTAAACTCCTTCTAAGGCTAAATATCGCCACGAGACCGAT
AGCGAACAAGTACCGCGAGGGAAAGTTGAAAAGAACTTTGAAGAGAGAGTTCAATAGTGCGTGAAACCGTTCAGGGGGTTAA
ACGGGTGAGCCCTCGAAGGTCGAAAGG--CTCCCACTCCCGTCAG--CAGTCGGCGGCT-TCCGTCGACCGTG--------
CGAT-CCGTCAAAAG-------------ACGCCGGTCGGCAGAG--CTCGCT-GCCGTACTAT---
GACCGCAAGTTGGGGG--CCTAGTAGGACTCCGCAACCGGCTGGC-GC-----------------G---
TCGTTATAAAGGGCG--GCGGTA--------ATCTGG-ATGGCTTGGG---------



CTCGCCTCTCGCCGTCCGGATCCGTCGT--------CTCCCGACGATCGT--GCCGGCCGTGTCCTGTGCCGTT--------
--------CA-----------------------------------------AACCCGGC-----------------------
A--TCGCAGCGGAGAGTAAAAA-
GTCGGGTCTCACCCGACCCGTCTTGAAACACGGACCAAGGAGTCTAACATGTGCGCGAGTCGTCGAGTATTA-
AACGAAACTCGCGA-GGCGTAATGAAAGTAAAGTCCG-GCC---CTGATGAA------GGTG--CTG-
CGAGGGGAGATGCCGTCTCTATAC-------AAACCGGAGCGGCCGCATCCCGCGGGCGTTCGAAG--CAGCGCACTT----
---------------------------
AGTCTGCCGAACGAACCCAGAGCGTACACGTTGGGACCCGAAAGATGGTGACCTATGCCTGACCAGGACGAAGCCAGGGGAA
ACCCTGGTGGAGGTCCGCAGCGATTCTGACGTGCAAATCGATCGTCGGAGTTGGGTATAGGGGCGAAAGACTAATCGAACCN
NCTAGTAGC--XXX--TGCCTATACCGGGCCGCCGGTCGGCAGTGCG-----ACGCG--T---TCGGTTTCTGAACC---
GACGCGCTGAGGCCCCGGTGAGTAGGGGGGTCGCGACGGTGAGCGTTGAAGGGTACTGGGCGCGAGCCTGCCCGGAGCCGCC
GTCGGTGCAGATCTTGGTGGTAGTAGCAAATACTCCAGAGGGATCCTGGAGGACTGACGCGGAGAAGGGTTTCATGTGAACA
GTGGTTGGACATGAGTCAGTCGATCCTAAGCCGCAGGAGAAATCCCTCCTAGCGTACAGGTGTGATCTGATAG---------
---TTGACTGTGAGCGACTCGAGCGAAGC---------------
GAGAGGCGCGTTTAAATTGAAATAAATTTTTGCCCCGTCGGGCGACCGTCTCACGAGGCATAGGGTGTACG-----------
-------------------------------G-CGACAACATATTTTTTCAACCGCCCTTGTTCAAACTT------------
--------------------CAATCTTGGCCACCTCAC-AGTTCCTAT----------------------
ATAATATAGAGGCACC--GCTGGGTT-AAGGCGAAAGGGAATCTGGTCCTAATTCCAGAACCAGGCTGTGGCTACGTCCG-
AT-----CGAAACGAATT--CAACCCTCGTTCAA------TC--
GGTCGCGGTAACGCGACACAAACCGGAGAAGCTGTCGAGAACCCCGGGAAGAGTTTTCTTTTCTGCTTGAGGGACCGAGACC
CTGGAATTCCGTCGCGGAGCGAGAGGGTTTTGGAT--
ACGCGCTGTTAAAAAGGCGATCCCGAAGAGCGGCGCGTTTCCGCGCCGTCCGTGGTCGTTCTCGACTGGCCCTTGAAAATCC
GGCGGG-AGGGTTA-------------------CGTTTTTGG-------
ACGTTCACGCCTGCTCGTACCGATATCCGCATCAGGTCTCCTAGGTGAACAGCCTCTAGTCGATAGACGAATGTAGGTAA 
 Leptodora_kinditi       
TTTAACGAGGACCCATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAACTCCAGCTCCAAAAGCGTATATTAAAGTTGTT
GCGGTTAAAAAGCTCGTAGTTGGATTCCTGTCTTCGGCCGGGCGGTGCCGCCTGATAATCAAAGGGCGAT-CGC---
ACTGCCTTGGGAGCGTTGGTGTCAAAG-CCGCGCTCTTTTAACGGTCGGACAATACCACCGGAGTGGTGTC-TGTTG-----
-----TCTG----GTTGGTT-------------------CGAGGTTT---------------------------CGGCC---
---------------------------------------------------TCTGTCTCAATCAGA-CG---GCGC--
ACCCG----TAATCGTTCGAGGTGCCCTTAACCGGGTGTCTCGAGCGGCCGGTAACGTTT-
ACTTTGAACAAATTAGAGTGCTCAAAGCAGGT-
GCATAAACTTCGCCTGAATATCACAGCATGGAATGATGGAATAGGACCTCGGTCTTATTTTGTTGGTTT-TCTCT-----
AGACCCGAGGTAA--X--
CTCTTTCTTGATTCGGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGATAACGAAC
GAGACTCTAGCCTGCTAAATAGGTGGCGGGTTT-ATTCTA--AAAA----A----
TTGGGTTGGGTGTTCGTCGGGATACGAGTTCGTATCGACGAGTGTTGGTTTGT--TTGCAATGTTTGGC-AACG--
GGAAGATG----GGAAGGTTGCTGCGGTCGGTCGTCGTCGGGAGCTTGCTGTCGGTGGCA-ACA-
CCGGTGGTTAAGTTTTTTCGGTTG--CTGCTGCTCGTA--GTTTCTTTCCTTT-TTTCTTTTAGCT-------------
TTCGTTGTGTGCA--G--------CCCGCGCTCTAGGT--TCGGA-
TTCCTCGGCGGTTCGCACCCTTCTCGCGTCCGTCACAA-----
CTCTTCTTAGAGGGACAAGCGGCGTCCAGCCGCGTGACAGTGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCTGGGCC
GCACGCGCGCTACACTGAAGGAATCAGCGTGTTTTTCTCCCCCTGTCCGAAAGGACCGGGTA--XX--
GTAAGCGGAGGAAAAGAAACTAACTAGGATTCCCTTAGTAGCGGCGAGCGAACAGGGAAAAGCCCAGCACCGAATCTCGA--
--GCTTGGTAAAGCGGGTTCAGAGAAATGTGGTGTTCGGGAGGACCGTGCGCGTCCGTCCGGCA-T---
TCGTCCAAGTCTTCATGAACGAGGCGAACAACCCATAGAGGGTGTCAGGCCCGTAG-AC-
AGGCGAGCCGCGACCGTGTATCGGGTCCCTT---
CCCAAGAGTCGGGTTGCTTGAGAGTGCAGCCCTAAGCGGGAGGTAAACTCCTTCTAAGGCTAAATATCGCCACGAGACCGAT
AGCGAACAAGTACCGCGAGGGAAAGTTGAAAAGAACTTTGAAGAGAGAGTTCAAGAGTGCGTGAAACCGTTCAGGGGGTTAA
ACGGGTGGGCCCTCGAAGGTCGAA-CGTGTCCCCGCTCCCGTGTT-TTTTGTCGTGCCG--GTTCGG-ACTTGACTT--
AGCGATCTCTATTCGGGAC-----------GCGGTT-TTGACTGTAACTCGGTCGGCGAGCACT--------
GCAAGTGGGGGA--CCTAGTAGGACTCCGCAACCGGCTGGGTGT-----------------G---
CCGTCAAAAGTGTTGCTGTCAACT-----TGGCTTC--GAGAGATATTTTATG-----T-CTTTCGTT----GCTGAGT-
CCGGCT------TCTACGGACGGTCCT-GCCCGGCCGTGACCTGTCATCGTGGCGG------CGGTGCGCT----
TTTTCGGAAG--------------------CACACAAGTCGCT----------------------
CGACCCAGAGCGGAGAGTAGAA--
GTCGGGTCCCACCCGACCCGTCTTGAAACACGGACCAAGGAGTCTAACATGTGCGCGAGTCGTCGAGTC-TA-



ATCGAAACTCGTGA-GGCGCAATGAAAGTAAAGTTTTTGCC---CTGATGAA------GGTG--CAA-
CAAGGGGAGATCTCGTCTTTTTTT------CAAACCGAAGCGAGCGCATCCCCAGGGCGTTCGAAG--CCGCGACAT-----
-------------TT------------
AGTCGGCCGAACGAACCTAGAGCGTACACGTTGGGACCCGAAAGATGGTGACCTATGCCTGGCCAGGACGAAGCCAGGGGAA
ACCCTGGTGGAGGTCCGCAGCGATTCTGACGTGCAAATCGATCGTCGGAGTTGGGTATAGGGGCGAAAGACTAATCGAACCA
TCTAGTAGC--XXX--
TGCCTATACCGGGCCGTCGGTCGGCAGTGAATATTCGTACTCTTCCCTCAGCGGGATTTATAATGAGACGCTTAGGCCCCGA
CGAGTAGGGGGGTCGCGACGGTGTGCGTTGAAGGGTACTGGGCGTGAGCCTGCCTGGAGCCGCCGTCGGTGCAGATCTTGGT
GGTAGTAGCAAATACTCCAGAGGGATCCTGGAGGACTGACGCGGAGAAGGGTTTCATGTGAACAGTGGTTGGACATGAGTCA
GTCGATCCTAAGCCGCAGGAGAAATCCGACCTAGTGTACTGGCGTGATTCTA---------
CTACATATCAAACTTTGCATGCGTCTGTTGTTGTTTTCTT---------------TCTTTCTA-------------------
---------------------GAAATAGATAGAGAGA-----------------------------------------
AGCAACGATAGGC---------------GAAGCGAAGGT----------------------------------AGTATA---
-----------------------------------------TTCAATGATGCGCC-G-CTGGGTT-
AAGGCGAAAGGGAATCCGGTCCTAATTCCGGAACCTGGCTGCGGCTACGTCCG-CG-----
AAAAACGAAATTTAAACCCTCGTT-TC------
TCTCGGTCGCGGTAACGCGACACAAACCGGAGAAGCTGTCGAGAACCCCGGGAAGAGTTTTCTTTTCTGCTTGAGGGACCGA
GACCATGGAATTCCGTCGTGGAGCGATATGGTTTTGGAT--
ACACGCTGTTAAAAAGGCGATCCCGAAGAGCGCCGCGTTTCTGCGGCGTCCGTGGTCGTTCTCGACTGGCCCTTGAAAATCC
GGCGGG-AGGGTTA-------------------CGTTTTTGG-------
ACGTTCGCGCCAGCTCGTACCGATATCCGCATCAGGTCTCCTAGGTGAACAGCCTCTAGTCGATAGATGAATGTAGGTAA 
 Podon_leuckarti         
TTTAACGAGGATCCATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAACTCCAGCTCCAATAGCGTATATTAAAGTTGTT
GCGGTTAAAAAGCTCGTAGTTGGATTTCTGT-TTCGGCCGGGCGGTGCCGCCTGATAATCAA-GGGCG---CGC---
ACTGCCTTGGGAGCGTTGGTGTCAAAG-CCGCGCTCTTTTAACGGTCGGACAATACCACCGGAGAGGTG----ACGG-----
-----GCTG----GCGGGGT-------------------TG-GGTCT-----------------------------------
----------------------------------------------------GGCTTTCACTGTCA-GT---TCCC--
ACCCG----TAATCGTCCGAGGTGCTCTTAACCGAGTGTCTCGGGCGGCCGGTAACGTTT-
ACTTTGAACAAATTAGAGTGCTTAAAGCAGGT-GATT----
TTCGCCTGAATATCACAGCATGGAATGATGGAATAGGACCTCGGTCTTATTTTGTTGGTTT-TCT-------
AGACCCGAGGTAA--X--
CTCTTTCTTGATTCGGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGATAACGAAC
GAGACTCTAGCCTGCTAAATAGGTGGCGGATTT-AAATTTT-TAAA----C----
TTGGGTTCGGAGTTCGTCGGGATCAGGGCCG----------GCGTT-----------G-TCTCGTCCCG-GCTG--AGCTC-
------------GTTTCGCGCTGTGGCGTAG----------------GGGAAAG-TTG-GAGGCGG--------TTTCGG--
---CCGTCTTTTGGC--AATTTTCTGC----GTTGCTGTGTGT-------------GGCGGGTGAGGTC--G--------
AAGGCGTGGATGGCG-TTGGT--TCCCCGGCGGTCGGCTTCGTTCTCGCGTCCGTCACAA-----
TTCTTCTTAGAGGGACAAGCGGCGTCCAGCCGCGTGACAGTGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCTGGGCC
GCACGCGCGCTACACTGAAGGAATCAGCGTGTTTCTTTCTCCCTGTCTGAAAAGACCGGGTA--XX--
GTAAGCGGAGGAAAAGAAACTAACTAGGATTCCCTTAGTAGCGGCGAGCGAACAGGGAAGAGCCCAGCACCGAACCTCGC--
--GCTTGGTTAAGCGGGTGCAGAGGAATGTGGTGTTAGGGAGGACCGTGCGCGTCTGTCCGGCA-
TTTATCGTCCAAGTCTTCATGAACGGGGCATT--ACCCACAGAGGGTGTCAGGCCCGTAG-GC-
TGGCGAGCCGCGACCGTGTATCGGGTCTCTT---
CCCAAGAGTCGGATTGCTTGAGCGTGCAGTCCTAAGCGGGAGGTAAACTCCTTCTAAGGCTAAATATCGCCACGAGACCGAT
AGCGAACAAGTACCGCGAGGGAAAGTTGAAAAGAACTTTGAAGAGAGAGTTCAATAGTGCGTGAAACCGTTCAGGGGGTTAA
ACGGGTGAGCCCTCGAAGGTCGAAAAGTGTCCCCGCTCCCGT-----TGTGCGACTGTC--GGACAT-TTCTGCCGC--
TCTGATCTCT-TTCGGGAG-----------ACGGAGTGGTGTTGTG--TTTCTCGGCGGTCGCC----
GGCTGCAAGTGGGGGA--CCTAGTAGGACTCCGCGACCGACTGGGTGT-----------------G---
CTGTTATAAGGAACTCTGATTTC------CAGCGA---GTTTGTGGGGGCTTGCC---TTCGCTTCTT----GTTGTGT-
GCGGAG------TCTCTGAGCAGTCCT-GCCCGGTCGTGACCTGTCATTC-GCCCG------TACCT----------
TCGTG--G--------------------TA---ACGTCGGT----------------------GAACC-
AGAGCGGAGAGTAGAA--
GTCGGGTCTCACCCGACCCGTCTTGAAACACGGACCAAGGAGTCTAACATGTGCGCGAGTCGTCGAGTCACA-
ATCGAAACTCGTGA-GGCGCAATGAAAGTAAAACA---GCC---CTGATGAA------GGTGTTCTG-
TAAGGGAAGATCTCGTCTTTTATTTTTTTACAAACCGAAGCGAGCGCATTCCCAGGGCGTTCGAAG--CCGCGAC-T-----
-------------T-------------
AGTCGGCCGAACGAACCTAGAGCGTACACGTTGGGACCCGAAAGATGGTGACCTATGCCTGGCCAGGACGAAGCCAGGGGAA



ACCCTGGTGGAGGTCCGCAGCGATTCTGACGTGCAAATCGATCGTCGGAGTTGGGTATAGGGGCGAAAGACTAATCGAACCA
TCTAGTAGC--XXX--TGCCTATACCGGGCCGTCGGTCGGCAGTGTGAT---ACGCCCTCCTCTTGAAGAAAGAGAC---
GAGGCGCTGAGGCCCCGACGAGTAGGGGGGTCGCGACGGTGAGCGTTGAAGGGTTATGGGCGCGAGCCTGCCTGGAGCCGCC
GTCGGTGCAGATCTTGGTGGTAGTAGCAAATACTCCAGAGGGATCCTGGAGGACTGACGCGGAGAAGGGTTTCATGTGAACA
GTGGTTGGACATGAGTCAGTCGATCCTAAGCCGCAGGAGAAATCCGACCTAGTGTACTGGCGTGATTCTTT--T-----
TTGTCAGTGAGTGTGTGAATATATATAT---------------------------TTTTTATA-------------------
---------------------TATATGTACGCA-------------------------------------------------
------CAC---------------TTTACAACAA-----------------------------------AATATT-------
-------------------------------------ATCA--GAGGCGCC-G-CTTGGTT-
AAGGCGAAAGGGAATCCGGTCCTAATTCCGGAACCAGGCTGTGGCTACGTCCGACG-----AAATACGAATT---
AACCCTCGTT-T-------
TCTCGGTCGCGGTAACGCGACACAAACCGAAGAAGCTGTCGAGAACCCCGGGAAGAGTTTTCTTTTCTGCTTGAGGGACCGA
GACCCTGGAATTCCGTCGTGGAGCGAGAGGGTTTTGGAT--
ACACGCTGGTAAAAAGGCGATCCCGAAGAGCCCCGCGTTTCTGCGGGGTCCGTGGTCGTTCTCGACTGGCCCTTGAAAATTC
GGTGGG-AGGGTTA-------------------CGTTTTTGG-------
ACGTTCACGCCTGCTCGTACCGATATCCGCATCAGGTCTCCTAGGTGAACAGCCTCTAGTCGATAGATGAATGTAGGTAA 
 Evadne_nordmanni        
TTTAACGAGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAACTCCAGCTCCAATAGCGTATATTAAAGTTGTT
GCGGTTAAAAAGCTCGTAGTTGGATTTCTGTCTTCGGCCGGGCGGTGCCGCCTGATAATCAA-GGGCG---CGC---
ACTGCTTTGGGAGCGTTGGTGTCAAAG-CCGCGCTCTTTTAACGGTCGGACAATACCACCGGAGTGGTG----ACGG-----
-----GTCG----GCGGGGT-------------------TG-GCTTT---------------------------TA--T---
---------------------------------------------------CGGCCTTCACTGTCG-GC---TCCC--
ACCCG----TAATCGTCCGAGGTGCTCTTAACCGAGTGTCTCGGGCGGCCGGTAACGTTT-
ACTTTGAACAAATTAGAGTGCTCAAAGCAGGT-GCTTG---
CTCGCCTGAATATCACAGCATGGAATGATGGAATAGGACCTCGGTCTTATTTTGTTGGTTT-TCTCT-----
AGACCCGAGGTAA--X--
CTCTTTCTTGATTCGGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGATAACGAAC
GAGACTCTAGCCTGCTAAATAGGTGGCGGGTTT-TATCATT-GAAT----T----
TTGGGTTCGGAGTTCGCCGGGATCAGAGTTG----------GCGTT-----------GCTCTCTGTCTC-GTCG--AGG---
----------------CGTGTTGGGGAGTGA----------------GGTGTCG-TTG-CCCTGGG--------TTTCGG--
---CT-CCGGGTGGC--GGTGTTTTGG----TTCCCT-----T-------------CGCGGTTAGGCCG--G--------
GCGGAGTG--TGGCG-TTGGC--TCCCCGGCGGTCGGCTTCGTTCTCGCGTCCGTCACAA-----
CTCTTCTTAGAGGGACAAGCGGCGTCCAGCCGCGTGACAGTGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCTGGGCC
GCACGCGCGCTACACTGAAGGAATCAGCGTGTTTTTCTCCCCCTGTCCGAAAGGACCGGGTA--XX--
GTAAGCGGAGGAAAAGAAACTAACTAGGATTCCCTYAGTAGCGGCGAGCGAACAGGGAAGAGCCCAGCACCGAACCTCGC--
--GCTTGTT--GACGGGTGCAGAGGAATGTGGTGTTAGGGAGGACCGTGCGCGTCTGTCCGGTA-
TTTATCGTCCAAGTCTCCATGAACGGGGCGATCAACCCAAAGAGGGTGTCAGGCCCGTAG-GC-
TGACGAGCCGCGACCGTGTATCGGGTCCCTT---
CCCAAGAGTCGGGTTGCTTGAGCGTGCAGCCCTAAGCGGGAGGTAAACTCCTTCTAAGGCTAAATATCGCCACGAGACCGAT
AGCGAACAAGTACCGCGAGGGAAAGTTGAAAAGAACTTTGAAGAGAGAGTTCAATAGTGCGTGAAACCGTTCAGGGGGTTAA
ACGGGTGAGCCCTCGAAGGTCGAACAGTGTCCCCGCTCCCGT-----TGTGCAGTCGTC--TGGC---CTGTGTTTC--
GCCGATCTCT-TTACGGGG-----------ACGGTGGCTCGCGGTG--CTTATAGGCGGCTGCC----
GGCTGCAAGTGGGGGA--CCTAGTAGGACTCCGCGACCGACTGGGTGT-----------------G---
CTGTTATAAGGGACTTGGATTTCT-----CGGTGTC--GAGAGTTGCGGCTTGCCG-TTTCTTTCTTC----ACCGCGT-
GCCGAG------TTTCCGAGCAGTCCT-GCCCGGTCGTGACCTGTCAGTCTGCCCG------TGCTCCTTT----A-
TTGAA--G--------------------CA---ACGTCGGT----------------------
GGACCCAGAGCGGAGAGTAGAA--
GTCGGGTCTCACCCGACCCGTCTTGAAACACGGACCAAGGAGTCTAACATGTGCGCGAGTCGTCGAGTCACA-
ATCGAAACTCGTGA-GGCGYAATGAAAGTGAAACA---GCC---CTGATGAA------GGTGTTCTG-
TGAGGGAAGATCTCGTCTTTTTTT------CAAACCGAAGCGAGCGCATTCCCGGGGCGTTCGAAG--CCGCGAC-T-----
-------------T-------------
AGTCGGCCGGACGAACCCAGAGCGTACACGTTGGGACCCGAAAGATGGTGACCTATGCCTGGCCAGGACGAAGCCAGGGGAA
ACCCTGGTGGAGGTCCGCAGCGATTCTGACGTGCAAATCGATCGTCGGAGTTGGGTATAGGGGCGAAAGACTAATCGAACCA
TCTAGTAGC--XXX--TGCCTATACCGGGCCGTCGGTCGGCAGTGCGAT---ACATC-TCCTCTCGAAGAGAGAGCA---
GAGGTGCTGAGGCCCCGACGAGTAGGGGGGTCGCGACGGTGAGCGTTGAAGGGTTATGGGCGCGAGCCTGCCCGGAGCCGCC
GTCGGTGCAGATCTTGGTGGTAGTAGCAAATACTCCAGAGGGATCCTGGAGGACTGACGCGGAGAAGGGTTTCATGTGAACA
GTGGTTGGACATGAGTCAGTCGATCCTAAGCCGCAGGAGAAATCCGACCTAGTG-AATGGCGTGAT--T----------T-



ATTAAAAAAGACTCGTTGTGGCCTAT---------------------------CGGCCGCG---------------------
-------------------ACGATGAAT------------------------------------------------------
------T---------------TTTATA-------------------------------------------T----------
-----------------------------------ATCA--GAGGCGCTTG-CTTGGTT-
AAGGCGAAAGGGAATCCGGTCCTAATTCCGGAACCAGGCTGTGGCTACGTCCGACG-----AACAACGAATT---
AACCCTCGTT-T-------
TCTCGGTCGCGGTAACGCGACACAAACCGAAGAAGCTGTCGAGAACCCCGGGAAGAGTTTTCTTTTCTGCTTGAGGGACCGA
GACCCTGGAATTCCGTCGTGGAGCGAGAGGGTTTTGGAT--
ACACGCTGTTAAAAAGGCGATCCCGAAGAGCGCCGCGTTTCCGCGGCGTCCGTGGTCGTTCTCGACTGGCCCTTGAAAATTC
GGTGGG-AGGGTTA-------------------CGTTTTTGG-------
ACGTTCACGCCTGCTCGTACCGATATCCGCATCAGGTCTCCTAGGTGAACAGCCTCTAGTCGATAGATGAATGTAGGTAA 
 Bythotrephes_longimanus 
TTTAACGAGGACCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAACTCCAGCTCCAATAGCGTATATTAAAGTTGTT
GCGGTTAAAAAGCTCGTAGTTGGATTCCTGTCTTCGGCCGGGCGGTGCCGCCTGATAATCAA-GGGCGAT-CGC---
ACTGCCTTGGGAGCGTTGGTGTCAAAG-CCGCGCTCTTTTAACGGTCGGACAATACCACCGGAGTGGCG----GGTG-----
-----ATAG----GT--CGT-------------------CT-CCTCT---------------------------CG--C---
---------------------------------------------------GGGGAGGCGGTCGAA-GA---ACC---
GCCCG----TAATCGTCCGAGGTGCCTTTAACCGGGTGTCTCGGGCGGCCGGTAACGTTT-
ACTTTGAACAAATTAGAGTGCTCAAAGCAAGT-GCATAC-
CTTCGCCTGAATATCACAGCATGGAATGATGGAATAGGACCTCGGTCTTATTTTGTTGGTTT-TCTCT-----
AGACCCGAGGTAA--X--
CTCTTTCTTGATTCGGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGATAACGAAC
GAGACTCTAGCCTGCTAAATAGGTGGCGGGTTT-TATTAA--AAAA----T----
TTGGGTTCGGAGTTCGCCGGGACCAGGGTGT-T--------GTGTC-G---------GTGGGCCGTGTC-ACGG--GGTCT-
------------CGGGAGACGGGGGGTGTTT----------------GAATGGG-ATG-CTTGGCGGC------TTTCGGG-
---CCGTCGTGTGTC--TTTAATTCGGACC-TCACATCCGGGC-------------CTTTGATTCGGTG--G--------
CGCGGTCGGTCGG---TCGGCGCTCCCCGGCGGTTCGCTTCGTTCTCGCGTCCGTCACAA-----
CTCTTCTTAGAGGGACAAGCGGCGTCCAGCCGCGTGACAGTGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCTGGGCC
GCACGCGCGCTACACTGAAGGAATCAGCGTGTTTTTCTCCCCCTGTCCGAAAGGACCGGGTA--XX--
GTAAGCGGAGGAAAAGAAACTAACAAGGATTCCCTCAGTAGCGGCGAGCGAACAGGGAAGAGTCCAGCACCGAACCTCGC--
--GCTTGGTAAAGCGGGCGCCGAGGAATGTGGTGTTCGGGAGGGCCGTGCGCGTCTGTCCGGTA-TT-
ATCGTCCAAGTCTTCATGAACGAGGCGAGCAACCCACAGAGGGTGTCAGGCCCGTAG-GC-
TGACGAGCCGAGACCGTGTACCGGGTCCTTT---
CCCAAGAGTCGGGTTGCTTGAGCGTGCAGCCCTAAGCGGGAGGTAAACTCCTTCTAAGGCTAAATATCGCCACGAGACCGAT
AGCGAACAAGTACCGCGAGGGAAAGTTGAAAAGAACTTTGAAGAGAGAGTTCAAGAGTGCGTGAAACCGTTCAGGGGGTTAA
ACGGGTGGGCCCTCGAAGGTCGAAACGTGTCCCCGCTCCCGC-----TACGTGGAGGCC--GGGCGC-TTGTGATG---
GCCGATC-CG-TAAAAAAG-----------ACGGCTGTCGTTGGCG-
TTTAACCGGCGGCCCTCCACGGGCCGTAAGTGGGGGA--CCTAGTAGGACTCCGCGACCGACTGGGTGTTT-----------
---TG---CTGTTATAAGGGGCGCCGATTTACAATG-CAGCGCG--
GGGCGAGAGGCTTCTGTCTCTTCGTCTTGTTGTTGCAGAGT-GCGGCG------TTTCCGAACAGTCCT-
GCCCGGTCGTGACCTGTAATCC-GCCCG------CGCGACTTT----AATCGGTACG--------------------CG---
ACGTCGGC----------------------GGACCCAGAGCGGAGAGTAGAA--
GTCGGGTCCCACCCGACCCGTCTTGAAACACGGACCAAGGAGTCTAACATGTGCGCGAGTCGTCGAGTCACA-
ATCGAAACTCGTGA-GGCGCAATGAAAGTGAAGCA---GCC---CTGATGAA------GGTGTTCTG-
TGCGGGAAGATCTCTACTTTTTTT------CAAACCGGAGAGAGCGCATTCCCGGGGCGTTCGAAG--CCGCGAC-T-----
-------------TT------------
AGTCGGCCGAACGGACCCAGAGCGTACACGTTGGGACCCGAAAGATGGTGACCTATGCCTGGCCAGGACGAAGCCAGGGGAA
ACCCTGGTGGAGGTCCGCAGCGATTCTGACGTGCAAATCGATCGTCGGAGTTGGGTATAGGGGCGAAAGACTAATCGAACCA
TCTAGTAGC--XXX--TGCCTATACCGGGCCGCCGGTCGGCAGTGTATACAAACGTATTCTTCTCGAAGAGAGATAA---
GAAACGCTGAGGCCCCGGCGAGTAGGGGGGTCGCGACGGTGAGCGTTGAAGGGTTGTGGGCGTGAGCCTGCCCGGAGCCGCC
GTCGGTGCAGATCTTGGTGGTAGTAGCAAATACTCCAGAGGGATCCTGGAGGACTGACGCGGAGAAGGGTTTCATGTGAACA
GTGGTTGGACATGAGTCAGTCGATCCTAAGCCGCAGGAGAAATCCGACCTAGTGTACTGGCGTGATTTT----------
TATTATTTTATTGTACGTATCTATGT-------------------------------CATGTA-------------------
---------------------GAGACGTATAA--------------------------------------------------
-------GA---------------AAAATAAAAA-----------------------------------ATTTCT-------
-------------------------------------AAAAA-GAGGCGCC-G-CTGGGTG-
AAGGCGAAAGGGAATCCGGTCCTAATTCCGGAACCAGGCTGCGGCTACGTCCG-CG-----AATAACGAATT---



AACCCTCGTT-T-------
TCTCGGTCGCGGTAACGCGACACAAACCGGAGAAGCTGTCGAGAACCCCGGGAAGAGTTTTCTTTTCTGCTTGAGGGACCGA
GACCATGGAATTCCGTCGTGGAGCGAGATGGTTTTGGAT--
ACACGCTGTTAAAAAGGCGATCCCGAAGAGCGCCGCGTTTCTGCGGCGTCCGTGGTCGTTCTCGACTGGCCCTTGAAAATCC
GGCGGG-AGGGTTA-------------------CGTTTTTGG-------
ACGTTCGCGCCTGCTCGTACCGATATCCGCATCAGGTCTCCTAGGTGAACAGCCTCTAGTCGATAGAAGAATGTAGGTAA 
 Polyphemous_pediculus   
TTTAACGAGGACCCATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAACTCCAGCTCCAATAGCGTATATTAAAGTTGTT
GCGGTTAAAAAGCTCGTAGTTGGATTTCAGTTTTCGGCCGGGC--CCCTTCCCGTTCAAATACGGGCGGT-GAA---
GGGGCCTTTGGATCGTCGGTGTCAAAG-CCGCGGTCTTTTAACGGTCGGACTATACCACCGGAGTGGGATT-GGTCGT----
-----ATCT----GCGCTCT-------------------TTCGTTTC---------------------------GGCGT---
---------------------------------------------------CGGGGTGCAGTTTAC-GG---
TCGCCCGCATT----TTACTGACTGGGGTGCCTTTAACCGGGTGTCCCAGCCAGCCGGTTACGTTT-
ACTTTGAACAAATTAGAGTGCTCAAAGCAGGT-GCAT---
TTTCGCCTGAATATCACAGCATGGAATGATGGAATAGGACCTCGGTCTTATTCTGTTGGTTT-TTC-T-----
AGACCCGAGGTCA--X--
CTCTTTCTTGATTCGGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGATAACGAAC
GAGACTCTAGCCTGCTAAATAGGTGGCTGGTTT-TTATTAT-CGAA----A------
GATTTTTGGGTTTCTCGGCGGTCGGGAGCCT--------GGGTC-----------G-GCTGTTTGGG-GGGC--GGTTG---
--------------TTCGGCGTGCCGGCT-------------------GGCG-GTG-GCGGGTG-----------CGGG---
--GGGCAACTCTC--GTGTCCGTCG-------CTTTTGGTC-------------TGTGCGTCGGGCG--G--------
CCGTCTTTCCGGGCGGTCGGC-TCACTCGGCTGTTCGGG--ATTCTCGCGTCAGTCACAT-----
ATCTTCTTAGAGGGACAAGCGGCGTCCAGCCGCGTGACAGTGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCTGGGCC
GCACGCGCGCTACACTGAAGGAATCAGCGTGTTTACTTCCCCCTGTCCGAAAGGACCGGGTA--XX--
GTAAGCGGAGGAAAAGAAACTAACAAGGATTCCCCTAGTAGCGGCGAGCGAACAGGGAAGAGTCCAGCACCGAACCTCGT--
--GCTCGTC--ATCGGGTACCGAGGAATGTGGTGTTTGGGAAGGCCGTGCGCGTCTGTCCGGTT-T----
CGTCCAAGTCCTTATGAACAAGGCCCTT-ACCCACAGAGGGTGTTAGGCCCGTAG-GC-
TGGCGTGCCGCGACCGTGTATTGGGTCTTTT---
CCCCAGAGTCGGGTTGCTTGAGCGTGCAGCCCTAAGCGGGAGGTAAACTCCTTCTAAGACTAAATATTGCCACGAGACCGAT
AGCGAACAAGTACCGCGAGGGAAAGTTGAAAAGAACTTTGAAGAGAGAGTTCAAGAGTGCGTGAAACCGTTTATGGGGTTAA
ACGGGTGGGCCCTCGAAGGTCGAAACGCGTCCCCGCTCTAGTG----TGTCGTACGGTT--GGAC---TTTTGGTGC--
GGCGATCTTTAACCGGACG-----------TTCGTGCCGAGAGGCT-CCCGGCCTGCGACTGCT--------
TCTAGTGGGGGG--CCTAGTAGGACTCCGCGACCGACTGGGTGT-----------------G---
CTGTTATAAGGGGTGCCGGCGTC---------TCTT--CTGTGTTCGATTTCGG----TCGGATCGGTTGA-GTACGGT-
GCTTTT------TTGCCGAACAGTCCT-GCCCGGTCGTGACCTGTCTTCT--GCGG------CGCGT-------------
GCTCG--------------------CACG-TCGTCTGC----------------------
GGACCCAGAGCGGAGAGTAGAT--
GTCGGGTCCCACCCGACCCGTCTTGAAACACGGACCAAGGAGTCTAACATGTAAGCGAGTCGTCGAGTCGTT-
TATGAAACTTGAGA-GGCGCAATGAAAGTAAAGCA---GCC---CCGATGAG------GGTGTTCTG-
CGAGGGATGATCCCGTCTTTTTTT------TAAACCGAAGCGGGCGCAGTCCCAGGGCGTGCGAAG--CCGCGACAT-----
-------------TG------------
AGTCGGCCGTACGAACCCAGAGCTTACACGTTGGGACCCGAAAGATGGTGACCTATGCCTGGCCAGGACGAAGCCAGGGGAA
ACCCTGGTGGAGGTCCGCAGCGATTCTGACGTGCAAATCGATCGTCGGAGTTGG-
TATAGGGGCGAAAGACTAATCGAACCATCTAGTAGC--XXX--TGCCTATACCGGGCCGCCGGCCGGCAGTGAA-----
ACGTACTTTTCTCGGAGAGAGATGT---
AAGACGCTGAGGCCCCGGCGAGTAGGGGGGTCGCGACGGTGCGCGTTGAAGGGTTGTGGGCGTGAGCCTGCCTGGAGCCGCC
GTCGGTGCAGATCTTGGTGGTAGTAGCAAATACTCCAGAGGGATCCTGGAGGACTGACGCGGAGAAGGGTTTCATGTGAACA
GTGGTTGGACATGAGTCAGTCGATCCTAAGCCGCAGGAGAAATCCGTCTCAGTT-AACGGCGTGTATTTATA----
TGATTATATAAAACGATGTGTTTTCTTTTTTTTTTCTTTTCTTTTCTTTCCGGATTGATTTCTGGATT--------------
--------------------GAGAGGGAGAGAGAGAGAGA-----------------------------------------
GAGAGCGTGTTGT---------------TTTTGTAATTT----------------------------------TTAATT---
-----------------------------------------ACAAACGAAGCGCC-G-CTGGGTC-
AAGGCGAAAGGGAATCCGGTTCTAATTCCGGAACCAAGCTGCGGCTACGTCCG--T-----ACAAACGATTA------
ACTCGAT-TA------TAT-
GGTCGCGGTAACGCGAAACAAGCCAGAGAAGCTGCCGAGAGCCCCGGGAAGAGTTTTCTTTTCTGCTTGAGGGACCGAGACC
CTGGAATTCCGTCGTGGAGCGAGAGGGTTTTGGAT--
ACACGCTGGTAAAAAGGCGATCCCGAAGAGCGTCGCGTTTCTGCGGCGTCCGTGGTCGCTCTCGGCTGGCCCTTGAAAATCT



GGTGGG-AGGGTTA-------------------CGTTTTTGG-------
ATGCTCGCGCTTGCTCGTACCGATATCCGCATCAGGTCTCCTAGGTGAACAGCCTCTAGTCGATAGAAGAATGTAGGTAA 
 Cercopagis_pengoi       
TTTAACGAGGACCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAACTCCAGCTCCAATAGCGTATATTAAAGTTGTT
GCGGTTAAAAAGCTCGTAGTTGGATTCCTGTCTTCGGCCGGGCGGTGCCGCCCGATAATCAA-GGGCG-T-CGC---
ACTGCCTTGGGAGCGTTGGTGTCAAAG-CCGCGCTCTTTTAACGGTCGGACAATACCACCGGAGTGGCG----GGGG-----
-----ATAG----G---CGT-------------------CG-GCTCT---------------------------CG--C---
---------------------------------------------------AGTTCGRCG-CCGAA-GG---ACC---
GCCCG----TAATCGTCCGAGGTGCCTTTAACCGGGTGTCTCGGGCGGCCGGTAACGTTT-
ACTTTGAACAAATTAGAGTGCTCAAAGCAGGT-GCATAC-
CTTCGCCTGAATATCACAGCATGGAATGATGGAATAGGACCTCGGTCTTATTTTGTTGGTTT-TCTCT-----
AGACCCGAGGTAA--X--
CTCTTTCTTGATTCGGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGATAACGAAC
GAGACTCTAGCCTGCTAAATAGGTGGCGGGTTT-TATTAA--AAAA----T----
TTGGGTTCGGGGTTCGTCGGGACCAGGGTGTCT--------GTCTCAG---------GCGTTCTTTGTC-CGCC--GGTCG-
------------TTKTTTCTGCCGGCCGCCG----------------GGTTGCG-GGG-CGAGGCG--------TTTCGG--
----CGTCGCGTCTC--GTTTCTTCGG----TGGTCTGTGGGT-------------GGGCGGT-CGGTG--G--------
CTTGGTTCGTCGGGGGCCGGCGCTCCCCGGCGGTTCGCCCCGTTCTCGCGTCCGTCACAA-----
CTCTTCTTAGAGGGACAAGCGGCGTCCAGCCGCGTGACAGTGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCTGGGCC
GCACGCGCGCTACACTGAAGGAATCAGCGTGTTTTTATCCCCCTGTCCGAAAGGACCGGGTA--XX--
GTAAGCGGAGGAAAAGAAACTAACAAGGATTCCCTCAGTAGCGGCGAGCGAACAGGGAAGAGTCCAGCACCGAACCTCGC--
--GCTTGGTTAAGCGGGCGCCGAGGAATGTGGTGTTCGGGAGGACCGTGCGCGTCTGTCCGGTA-T--
ATCGTCCAAGTCTTCATGAACGAGGCGAGCAACCCACAGAGGGTGTCAGGCCCGTAG-GC-
TGACGAGCCGAGACCGTGTACCGGGTCCTTT---
CCCAAGAGTCGGGTTGCTTGAGCGTGCAGCCCTAAGCGGGAGGTAAACTCCTTCTAAGGCTAAATATCGCCACGAGACCGAT
AGCGAACAAGTACCGCGAGGGAAAGTTGAAAAGAACTTTGAAGAGAGAGTTCAAGAGTGCGTGAAACCGTTCAGGGGGTTAA
ACGGGTGGGCCCTCGAAGGTCGAAACGTGTCCCCGCTCCCGC-----TACGTGGAGGCC--GGACGC-TAGTGGCG---
ACCGATC-CG-TCAAAAAG-----------
ACGGTCGCCGTCTGCGCTTTTTCCGGCGGCTCTCCACGGGCTGCAAGTGGGGGA--
CCTAGTAGGACTCCGCGACCGACTGGGCG------------------G---CTGTTATAAGGGGCGCCGATTTACGAAG---
GCGGG--TATTGTTGGGCTTCGGTC-CTCCGTCCCGT-----CCGAGT-GCGGCG------CTTCCGAGCAGTCCT-
GCCCGGTCGTGACCTGTCATCC-GCCCG------CGCGACTTT----A--CGGT-CG--------------------CG---
ACGTCGGC----------------------GGACCCAGAGCGGAGAGTAGAA--
GTCGGGTCCCACCCGACCCGTCTTGAAACACGGACCAAGGAGTCTAACATGTGCGCGAGTCGTCGAGTCAAT-
AACGAAACTCGTGA-GGCGCAATGAAAGTGAAGCA---GCC---CTGAAGAA------GGTGTTCTG-
TACGGGAAGATCTCTTCTTTTTTT------CAAACCGGAGAGAGCGCATTCCCGGGGCGTTCGAAG--CCGCGAC-T-----
-------------T-------------
AGTCGGCCGAACGAACCTAGAGCGTACACGTTGGGACCCGAAAGATGGTGACCTATGCCTGGCCAGGACGAAGCCAGGGGAA
ACCCTGGTGGAGGTCCGCAGCGATTCTGACGTGCAAATCGATCGTCGGAGTTGGGTATAGGGGCGAAAGACTAATCGAACCA
TCTAGTAGC--XXX--TGCCTATACCGGGCCGCCGGTCGGCAGTGTACA---ACGTATTCTCCTCGAAGAGAGGCA----
GAGACGCTGAGGCCCCGGCGAGTAGGGGGGTCGCGGCGGTGAGCGTTGAAGGGTTGTGGGCGTGAGCCTGCCCGGAGCCGCC
GTCGGTGCAGATCTTGGTGGTAGTAGCAAATACTCCAGAGGGATCCTGGAGGACTGACGCGGAGAAGGGTTTCATGTGAACA
GTGGTTGGACATGAGTCAGTCGATCCTAAGCCGCAGGAGAAATCCGACCTAGTGTACTGGCGTGATTTTATACTGTCGACAG
TGTGTCACGGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCTTGCGCGAGAGCGTACGTACG----------------------
------------------GGGGCATATATATTCA-----------------------------------------
CATTATACATCGT---------------CATACGAGAC-----------------------------------ATATTT---
-----------------------------------------ATCAA-GAGGCGCC-G-CTGGGTG-
AAGGCGAAAGGGAATCCGGTCCTAATTCCGGAACCAGGCTGCGGCTACGTCCG-CG-----AAATACGAATT---
AACCCTCGTT-T-------
TCTCGGTCGCGGCAACGCGACACAAACCGGAGAAGCTGTCGAGAACCCCGGGAAGAGTTTTCTTTTCTGCTTGAGGGACCGA
GACCATGGAATTCCGTCGTGGAGCGAGATGGTTTTGGAT--
ACACGCTGTTAAAAAGGCGATCCCGAAGAGCGCCGCGTTTCTGCGGCGTCCGTGGTCGTTCTCGACTGGCCCTTGAAAATCC
GGCGGG-AGGGTTA-------------------CGTTTTTGG-------
ACGTTCGCGCCTGCTCGTACCGATATCCGCATCAGGTCTCCTAGGTGAACAGCCTCTAGTCGATAGAAGAATGTAGGTAA 
 Cyclestheria_hislopi    
TTTAACGAGGACCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAACTCCAGCTCCAATAGCGTATATTAAAGTTGTT
GCGGTTAAAAAGCTCGTAGTTGGATTCGTGT-CTCGGCGGGGTGGTGCGT--TGGCCAAATCGGTTCGA--CGC---



ACTGCCTTGGAAATTCANTTTTCGTA-----CGCCGGACAGATTGCCGGGTTGGAG-GCGAAAGAGGGAT---GCGGA----
-----ATCG----GGGCAAC-------------------YC-GGTTT---------------------------CG--T---
-----------------------------------------------------ACTTTCT-TTTTT-CG---TCC---TC--
--------TTGCTCGGGGTGCTCTTAACCGGGTGTCCCGAGTGACCGGC-ACGTTC-
ACTTTGAACAAATTAGAGTGCTCAAAGCAGGTTACATA---
CACGCCTGAATATAACAGCATGGAATGATGGAATAGGACCTCGGTCTTATTTTGTTGTTTTATTCTT-----
AGACCAGAGGTAA--X--
CTCTTTCTTGATTCGGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGATAACGAAC
GAGACTCTAACCTGCTAAATAGGTGGCGGGTTG-GTGATGG-GGAA----C----
TGGGGTGTCGGGGAAAGGGGGGTAGGGCGGCGA---GGTTCGGGCY----------CG-AGTTTTTGGG-GGTT--GTCCT-
------------C-AACCTTGTCTTACGTTTCT------TTCTGATTCTTCACG-GGG-TCAGGAA-----------GGGG-
---CTGGGGCAGGGG--GAAAGGGCAG------CTCTCGGGCT-------------CGGGATTCCCCTC--G--------
TCGTTTCTCCTCC---TCAAC-TTTTCCGGCATCTCCCC-
CTTCCGCCCGTCCGTCACAAACAAACTCTTCTTAGAGGGACAAGCGGCGTCCAGCCGCGTGACAGTGAGCAATAACAGGTCT
GTGATGCCCTTAGATGTCCTGGGCCGCACGCGCGCTACACTGAAGGAACCAGCGTGTCTCAAACTCCCTGTCCGAGAGGACC
GGGTA--XX--
GTAAGCGGAGGAAAAGAAACTAACAAGGATTCCCTCAGTAGCGGCGAGCGAACAGGGAAGAGCCCAGCACCGAACCTCGCTT
CAGGATCTCCGATCTGGGGCCGAGGAATGTGGTGTTTGGGAGGACCATGACCGCCTGTCCGGCT-T---
TCGTCCAAGTCTCCATGAACGGGGCGAGCAACCCATAGAGGGTGTCAGGCCCGTGGTAT-
TGGCGAGTCGCGACCGTGGTAGAGGTCTCT----
CCTTGGAGTCGGGTTGCTTGAGAGTGCAGCTCTAAGCGGGAGGTAAACTCCTTCTAAGGCTAAATACGGCCACGAGACCGAT
AGCGAACAAGTACCGCGAGGGAAAGTTGAAAAGAACTTTGAAGAGAGAGTTCAAGAGTGCGTGAAACCGTTTGGAGGGTAAA
ACGGGTGGGCGCTCGAAGATCGAA-CG-ATCCTTACTCCCGCCAT-
CTGCACGCCAGTCTCTTGTAGATCCTAACGTGTGCCCACGTCTTCACGGATGTGTGTTTTGCCACGGGTCTTGCAGGAG--
TTCACTGGCGGCCGTGCAGGGGCCGCAAGTTTGGGA--TCTAGTAGGACTCCGCAACCGTCTGGAT----------------
--AG---ACGTCAAACGGGAACCTTCTTGA----G-TATTCCA--CGGCTTGTCGTTCCGTTTCGGCGGTTAACTT---
CAAGCGG-GGAGTG------TTTCCTGACGTTCTA-GTCCGGACGTTATCACCTGTTC-GGAGA------TGTGG-AAA---
-A--GAATTTT------------------------CTTTTCCAC----------------------
GTCCCAACAGCGGAGAGTAGAATAGTCGGTTCCCACCCGACCCGTCTTGAAACACGGACCAAGGAGTCTAACATGTGCGCGA
GTCTTCGGGTC-AA-
GTTAAACCTTGCGAAGGCGAAATGAAAGTGAATACTGGCCGAGGTAGATGAAATGCTCCTCGTTTTGCCGAGGGAGGATCCC
GTCCTCCATC-------GT-GAGGATCGGGCGCACTCCCGGGGCGTCGTACG-TCCGCGTT---------------------
--------------
GACGGTCTGACGAACCAAGAGCGCACACGTTGGGACCCGAAAGATGGTGACCTATGCCTGGCCAGGACGAAGCCAGGGGAAA
CCCTGGTGGAGGTCCGCAGCGATTCTGACGTGCAAATCGATCGTCGGAGTTGGGTATAGGGGCGAAAGACTAATCGAACCAT
CTAGTAGC--XXX--TGCCTATACCGGACCACCGGAGATTACAAAA-GGCAGAGCTATCATCTTGCGTTTTTAACGA--
AAGATGCTTATGCCCCGGTGAGTAGGGGGGTCGCGATGGTGTGCCTAGAAGGGTC-
TGGGCGCGAGCCTGCCCGGAGCCACCATCGGTGCAGATCTTGGTGGTAGTAGCAAATACTCCAGAGGGATCCTGGAGGACTG
ACGCGGAGAAGGGTTTCATGTGAACAGTGGTTGGACATGAGTCAGTCGATCCTAAGCCGCAGGAGAAATCCGTCCCAGCG--
------------T---------------TG-AACGGCGTGTCTCTCTC----------------------------------
-------------------------------------------------AAA------------------------------
----------------------------------------------------------------------------------
----------------------------------------------------------------TCGAGGCGCC-G-
CTGGGTTTAAGGCGAAAGGGAATCCGGTTCTGATTCCGGAACCGAGCGTCGGACACGTTCC--------AAGATCCTGTG--
CAA--GCAGGA-T-------TTT--
GTCGCGGTAACGCGAACGAACCCGGAGATGCTGTCGGGAACCCCGGGAAGAGTTTTCTTTTCTGCTTGAGGAGCCGAAACCC
TGGAAGTCTGTCGTGGGGCGATAGGGTTGTGG-------------TT---------
CTCCGAAGAGCGCCGCGTTTCCGCGGCGTCCGTGG--GTTCTCGACCGGCCCTTGAAAATCCGG-GGG-
AGGGACATAAAGTAACAAACAAAAAACGTTATTACGAATATAAAGTTCGCGCTTGGTCGTACCGATAACCGCATCAGGTCTC
CTAGGTGAACAGCCTCTAGTCGATAGATGAATGTAGGTAA 
 Caenestheriella_setosa  
TTTAACGAGGACCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAACTCCAGCTCCAATAGCGTATATTAAAGTTGTT
GCGGTTAAAAAGCTCGTAGTTGGATTCCGGT-CGCGGTCGGGCGGTGCC-----GCCATCTGG---TGA--TGC---
ACTGCCTAGG-----------------------CCGGACAATCAGCCGGACTG-----------------------------
----------------------------------------------------------------------------------
----------------------------------------------------------------------------------
-----------TCCGGGGTGCTCTTAACCGGGTGTCCTGGGTGGCCGGT-ACGTTT-



ACTTTGAACAAATTAGAGTGCTCAAAGCAGGT-GCAT----
TGCGCCTGAATATCACAGCATGGAATGATGGAATAGGACCTCGGTCTTATTTTGTTGGTTT---TCT-----
GGACCCGAGGTAA--X--
CTCTTTCTTGATTCGGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGATAACGAAC
GAGACTCTAGCCTGCTAAATAGGTGGCGGGTC--------------------------------------------------
----------------------------------------------------------------------------------
----------------------------------------------------------------------------------
----------------------------------------------------------------------------------
--------------CTACCCGTCCGTCAC--------
TCTTCTTAGAGGGACAAGCGGCGTCCAGCCGCATGACAGTGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCTGGGCCG
CACGCGCGCTACACTGAAGGAATCAGCGTGTC-----CTCCCTGTCCGAGAGGACCGGGTA--XX--
CTAAGCGGAGGAAAAGAAACTAACAAGGATTCCCCTAGTAGCGGCGAGCGAAGAGGGAAAAGCCCAGCACCGAACCTCGC--
----ACCCCCG----GGTGTCGCGGAATGTGGTGTTCAGGAGGACCGTGCGCGTCTGTCCGG-T-A---
TCGTCCAAGTCTCCATGAATGGGGCCAGCAACCCAGAGAGGGTGTCAGGCCCGTGG-----
GACGAGCCGCGACCGTGTATTGGGTCTCT----
CCTTAGAGTCGGGTTGCTTGAGAGTGCAGCCCTAAGCGGGAGGTAAACTCCTTCTAAGGCTAAATACGGCCACGAGACCGAT
AGCGAACAAGTACCGCGAGGGAAAGTTGAAAAGAACTTTGAAGAGAGAGTTCAATAGTGCGTGAAACCGTTCAGGGGGTTAA
ACGGGTGGGCCCTCGAAGGTCGAA-CG-CCCCCTACTCCTGTTCC-TGTTGCGCTGGCA-CGTGCTGCTTTT---------
CGATCTCGCTACGAG-------------ACGGAGCTTGGTGCGG--TATGCC--TGGAC-
TGCAGGGGCCGCTAGTTAGGGG--GCCAGTAGGACTCCGCAACCGGCTGGGTTTTA--------------AG---
TCGTCAGAAGGGTTCTGGAGGAA----G-CCTCCTC--TGGGGGTGAAATCCGGGATTCCGGGCGATCT---TC--CCG-
GCCGTG------AACCAGAATTCCCCC-GTCTGGCGTCTGGGACGAGTTC-TGGCA------ACAGG-ACT----G--
TCGGTTC--------------------TGGGCGTCACCGT----------------------
GGGGACACCGCGGAGAGTAGA---
GTCGGGTCCCACCCGACCCGTCTTGAAACACGGACCAAGGAGTCTAACATGTGCGCGAGTCGTCGGGTA-CT-ACTAAACC-
--CGAAGGCGCAATGAAAGTGAAGACTGTGC---------------CTCGTCGCCG-
GTCTAGGGGAGATCCCGTTCTGCTTC-------G--GTAGCTCGGGCGCATCCCCGGGGCGTCGAAG---CCGCGTT-----
------------------------------
GCCGGCTAGACGAACCAAGAGCGTACACGTTGGGACCCGAAAGATGGTGACCTATGCCTGGCCAGGACGAAGCCAGGGGAAA
CCCTGGTGGAGGTCCGCAGCGATTCTGACGTGCAAATCGATCGTCGGAGTTGGGTATAGGGGCGAAAGACTAATCGAACCAT
CTAGTAGC--XXX--TGCCTATACCGGGCCGCTGGTG-----------GCAGAGCA--CGTCTCCC-TGCAGAAGGG--
AGTACGCTTAGGCCCCAGCGAGTAGGGGGGTCGCAGCGGTGCGCGCAGAAGGGTC-
TGGGCGTGAGCCTGCCTGGAGCCGCCGCTGGTGCAGATCTTGGTGGTAGTAGCAAATACTCCAGAGGGATCCTGGAGGACTG
ACGCGGAGAAGGGTTTCATGTGAACAGTGGTTGGACATGAGTCAGTCGATCCTAAGCCGCAGGTGAAATCCGTCCCAGGG--
-------------------------------AACGGCGTGTTTCTTTCT-------------------------------
TTTTCC------------------------------------------AAAGGAA---------------------------
--------------------------------------------------ATGT----------------------------
------------------------------------------------------------------TACAAGCGCC-G-
CTGGGT--AAGGCGAAAGGGAATCCGGTTCTAATTCCGGAACCCGGTTACGGATACGATC---------GAGTGCCCGT---
CA------------------CTC--
GTCACGGCAACGTGAAAAAGCCCGGAGAAGCTGTCCGGAGCCCCGGGAAGAGTTTTCTTTTCTGCATGAGGGGCCGAAACCC
TGGAATTCTGTCGTGGAGCGATAGGGTATTGG------------------------
CCCCGAAGAGCGCCGCAGTTCTGCGGCGTCCGTGG--GTTCT-GGCTGGCCCTTGAAAATCCGG-GTG-AGGGCTA------
-------------CGCGATTGT----------
TTCGTACCGGCTCGTACCGATATCCGCATCAGGTCTCCCAGGTGAACAGCCTCTAGTCGATAGATGAATGTAGGTAA 
 Limnadia_sp             
TTTAACGAGGACCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAACTCCAGCTCCAATAGCGTATATTAAAGTTGTT
GCGGTTAAAAAGCTCGTAGTTGGATTCCGGT-CGCGGCCGGGTGGTGCC-----GCCTCATGG---TG---CGC---
ACTGCCTAGG-----------------------CCGGACAATCAGCCGGACTA-----------------------------
----------------------------------------------------------------------------------
----------------------------------------------------------------------------------
-----------TCCGGGGTGCTCTTAACCGGGTGTCCTGGGTGGCCGGT-ACGTTT-
ACTTTGAACAAATTAGAGTGCTCAAAGCAGGT-GCAT----
TGCGCCTGAATATCACAGCATGGAATGATGGAATAGGACCTCGGTCTTATTTTGTTGGTTT---TCT-----
GGACCCGAGGTAA--X--
CTCTTTCTTGATTCGGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGATAACGAAC
GAGACTCTAGCCTGCTAAATAGGTGGCGGGTC--------------------------------------------------



----------------------------------------------------------------------------------
----------------------------------------------------------------------------------
----------------------------------------------------------------------------------
--------------CTACCCGTCCGTCAC--------
TCTTCTTAGAGGGACAAGCGGCGTCCAGCCGCATGACAGTGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCTGGGCCG
CACGCGCGCTACACTGAAGGAATCAGCGTGTC-----CTCCCTGTCCGAAAGGACCGGGTA--XX--
CTAAGCGGAGGAAAAGAAACTAACAAGGATTCCCNTAGTAGCGGCGAGCGAAGAGGGAAAAGCCCAGCACCGAACCTCGC--
----ACTTC-G----GGTGTCGCGGAATGTGGTGTTCAGGAGGACCGTGCGCGTCTGTCCGG-T-A---
TCGTCCAAGTCTCCATGAATGGGGCCAGCAACCCAGAGAGGGTGTCAGGCCCGTGG-----
GACGAGCCGCGACCGTGTATTGGGTCTCT----
CCTTAGAGTCGGGTTGCTTGAGAGTGCAGCCCTAAGCGGGAGGTAAACTCCTTCTAAGGCTAAATACGGCCACGAGACCGAT
AGCAAACAAGTACCGCGAGGGAAAGTTGAAAAGAACTTTGAAGAGAGAGTTCAAGAGTGCGTGAAACCGTTCAGGGGGTTAA
ACGGGTGGGCCCTCGAAGGTCGAA-CG-GTCCCCACTCCCGTCAC-TCGTAGGCCGGTC-CGCGCCG-TCTT---------
CGAT-TCCTTATGGA-------------ACGG----TGGTGCG---TTTGC----GGTT-
TACGGGGGCCGCTAGCTGGGGA--CCCAGTAGGACTCCGCAACCGGTTGGGC--AG--------------GG---
CCGTCAGAAGGGTTCTGGAGGAA----G-GTTCCTT--TGGAGGTGGATTCCGGGATTCCGGGCGGTCC---TC--TCG-
ACCGTG------AACCAAATTTCTCCC--------------------TT---------------------------------
-----------------------------TCACGGG----------------------GTAGAATGCGCGGAGAGTAGA---
GTCGGGTCCCACCCGACCCGTCTTGAAACACGGACCAAGGAGTCTAACATGTACGCGAGTCGTCGGGTA-CT-ACTAAACC-
--CGAAGGCGCAATGAAAGTGAAGGCCGC-C---------------TTCGTTGGCG-
GCCGAGGGGAGATCCCGTTCTGTTCC-------G--GTAGCTCGGGCGCATCCCCGGGGCGTCGAAG---CCGCGTT-----
------------------------------
GCCGGCTAGACGAACCAAGAGCGTACACGTTGGGACCCGAAAGATGGTGACCTATGCCTGGCCAGGACGAAGCCAGGGGAAA
CCCTGGTGGAGGTCCGCAGCGATTCTGACGTGCAAATCGATCGTCTGAGTTGGGTATAGGGGCGAAAGACTAATCGAACCAT
CTAGTAGC--XXX--TGCCTATACCGGGCCGTTGGTG-----------GCAGAGCA--CGCCTCGC-TTTAGTGTCG--
AGTGCGCTGAGGCCCCAACGAGTAGGGGGGTCGCAGCGGTGCGCGCAGAAGGGTC-
TGGGCGTGAGCCTGCCTGGAGCCGCCGCTGGTGCAGATCTTGGTGGTAGTAGCAAATACTCCAGAGGGATCCTGGAGGACTG
ACGCGGAGAAGGGTTTCATGTGAACAGTGGTTGGACATGAGTCAGTCGACCCTAAGCCGCAGGTGAAATCCGTCCCAGAG--
-------------------------------AACGGCGTGTTTCTTTCT-------------------------------
TTCACT------------------------------------------AGAAGAA---------------------------
--------------------------------------------------ATGTG---------------------------
------------------------------------------------------------------TTGAAGCGCC-G-
CTGGGT--AAGGCGAAAGGGAATCCGGTTCTAATTCCGGAACCCGGTCATGGATGCGATC---------AAGTGCCCGT---
CA------------------CTT--
GTCACGGTAACGTGAAAAAGCCCGGAGAAGCTGTCTGGAACCCCGGGAAGAGTTTTCTTTTCTGCATGAGGGACCGAAACCC
TGGAATTCTGTCGTGGAGCGATAGGGTATTGG------------------------
TCCCGAAGAGCGCCGCAGTTCTGCGGCGTCCGTGG--GTTTC-AGCCGGCCCTTGAAAATCCGG-GTG-AGGGCTA------
-------------CGCGATTGT----------
TTCATACCGGCTCGTACCGATAACCGCATCAGGTCTCCCAGGTGAACAGCCTCTAGTCGATAGATGAATGTAGGTAA 
; 
End; 
begin paup; 
delete 7 10 17 19; 
exclude 125-161 221-418 494-507 560-576 589-593 705-1020 1033-1042 1184-1189 1269-
1287 1334-1341 1396-1401 1622-1768 1789-2043 2054-2059 2126-2135 2164-2201 2260-
2311 2482-2488 2511-2558 2768-3104 3156-3202 3401-3435 3442-3455; 
end; 
 
[!Likelihood settings from best-fit model (TrN+I+G) selected by hLRT in Modeltest 
Version 3.06] 
 
BEGIN PAUP; 
Lset  Base=(0.2450 0.2319 0.3060)  Nst=6  Rmat=(1.0000 2.9304 1.0000 1.0000 
6.0059)  Rates=gamma  Shape=0.6790  Pinvar=0.5407; 
END; 
 
 



[begin mrbayes; 
set autoclose=yes; 
Lset  basefreq= estimate  Nst=6  revmat= estimate  Rates=invgamma  Shape=estimate 
covarion=yes; 
mcmc ngen=100000 printfreq=1000 samplefreq=10 nchains=4 savebrlens = yes 
startingtree=random; 
END;] 
 
 
For Morphometrics file see Treebase.org S839. 
 
For Structure files in DCSE format (readable by DCSE, Wordpad and BBedit) see hotlink at 
www.buffalo.edu/~djtaylor/publications.htm. 
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