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Figure S1 (Kamikawa et al.)
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ATGAAGATATACTCGCATAATCTTATACGTAAAATTATTGAAAGACGCTTGAAACTAAAT

ATAGATCTATTCAAAGTAGGAGATACAATTCAAGTATATGGTAAACTTCAAGAAAGCGAA

AGACAGCGCATTCAATTTTATCTAGGGATCTTGCAAATAAAAAAAGGAATTGGTAGAACA

ACTATAAGAATTGTTCTGAGTGAATTTAATGGTGAAATCAAAATAAAATGTACATTTTAT

CTTAATTCCAAATTGATTGATTATATAGTAATTTTACACAAGCCAATCTATATATATTTT

TTGTTACCAAAAGCAGCTCTAATTTTTAAATATAAATTTTTTACTATGACAAAAATTCAA

CCCGAAGAAATTACTCGCATTATCAAAAGCCAACTACTTAGATCTAGTAAGAGCAAAAAT

TCGTTTATTCATGTGGGAACAGTACTTCAAATTGGCGATGGAATTGTACGTATTTATGGA

CTAAATAAAGCAATAGCTGGCGAACTTTTGCGATTTGAAGTTGAAGGATTTACCGTCGGA

ATTGCTTTGAATCTAGAATACAGCAACGTTGGTGCAGTTCTCATAGGAGAAAGCCGTAAT

ATTCGTGAAGGTACTAAAGTATGGGCAACAGGAAAAATTGCGCAAGTTCCCGTAGGAAAA

GAACTTTTGGGTCGAATTGTAAATTCGCTGGCAGCCCCTGTCGATGGTCTAGGCGATATT

TATTCTTGTGCGATCCATCTTGTAGAGGCACCTGCGCCTGGTATTATTGACCGTCGATCC

GTTTTTGAACCGTTGCAAACTGGCATCCTTTCTATCGATGCTATAATTCCAATTGGTCGT

GGACAACGCGAATTGGTAATTGGTGACCGTCAAACAGGGAAAACTGCTGTTGCAATTGAT

GCGATTCTTAACCAAACAGGAGAAAGTGTAAAATGCGTTTACGTTGCGATTGGTCAAAAA

GCATCTTCGGTTGCTCAAGTTGTGAATAATCTAAAAGAACGTGGAGCAATAGACTATACA

GTCATTGTCGCAGCTACAGCTGATAGCCCAGCTACACTTCAATATTTGGCTCCATATACA

GGAGCATCGATTGCAGAACACTTTATGTATGGGGGGTCGCATACTCTTATAGTTTACGAC

GACTTGTCTAAACATGCTCAGGCGTATCGAGAAATATCTTTGTTGTTGCGCCGACCACCT

GGACGTGAAGCATATCCTGGAGATATTTTTTATGTACATTCGCGATTGTTGGAACGTGCA

GCTCGATTGTTTGACAAATTGGGTGGAGGCAGTATAACAGCTTTGCCTATTGTAGAAACT

CAAGCAAGAGATGTATCTGCGTATATTCCAACAAATGTTATTTCGATCACCGATGGACAA

ATTTTTCTTTCGGCGGATCTATTTAATTCGGGTTTGCGTCCTGCTGTAGATGTAGGAATT

TCTGTTTCTCGTGTCGGATCTGCTGCGCAGAAAAAGCCTATAAAGCAAGTTTCGGGAAAA

CTTAAGCTAGAATTGGCACAATTTGCTGAACTAGAAGCCTTTGCACAATTCGCTTCTGAC

CTAGACGCTGCAACTCAAAGCCAACTTGCGCGTGGACGACGCCTTCGAGAACTGCTGAAA

CAACAACAAAATTCCCCATTTCCTGTACAAAATATGGTGTTCATAATTTTTGCAAGAACG

AATGGCTTTCTCGATAAGTGTGAAATGTCGGAAGTTCAAGGCGAGCTTCAGCGATTTGTG

CGAAAAGCTATAAATAAGTATAGCACAGAAGATTTTAGTACAAACCCACTTCCTTCTGAT

TTTGGAGAAAAAATAAAAGAAATTATACTTGCTGACTAG
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ATGTCTCGATCTCCACGGAATGACAATTTCATTGACAAAACATTTACAATTATCGCAAAT
ATGTCTGAATCTCCAAAGAA------------TGACAAAACATTTATAATTATCGCAAAT
******  *******  ***            ************** *************

TTAATTTTGAAAGGCATTCCTACTCCAAAAACAGCTAAAATTGCTTTTGCATTTTATCGT
TTAATTTTGAAAGGCATTCCTATTCAAAAAACAGATAAAATAGTTTATGCATTTTATCCT
********************** ** ******** ****** * ** *********** *

GATGGACTTGCTGCCCAATCGGAGGGAGAATATGCAGAAGCTCTTAAAAACTATTTTAAG
GATGGATTCACCGCACAATCGAAGAACGAATATGTATAA---------------------
****** *  * ** ****** **   ******* * ** 

GCACTTCGCCTCGAAACAGACCCGTTTGATCGGAGTTACATTCTCTATAATATTAGATTG
------------------------------------------------------------

ATTCATACTTCGAATGGACGTTATTGTCGAGCCCTTGAGTATTATTTTGCAGCTTTGGAT
------------------------------------------------------------
      

CGAAATCCGGGACTAGTGCAAGCTCTTAATAATATCAGAATCTTGTACCATTCGCGCGGA
------------------------------------------------------------
                                       

GAAGAAGCTGTAAAAAAAAATAAATACGAAGTGTCTAAGCTTCTATTTTCTCGAAGCGCC
------------------------------------------------------------
                    

GAATATTGGAAAGAAGCAATTCGACTCACACCTTCTAATTACATTGAAGCTCAAAATTGG
------------------------------------------------------------
                                                            

ATTTCGATAAATTCTTCCAATTACAAACATAAATAA
------------------------------------
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Figure S4 (Kamikawa et al.)



Lepidodinium
Pedinomonas

ATGATCCGAAAAAACGACAAATTTTTCTATAAAAACACAAAAAAAATACAAATCAATTTTTTGCAAATTCAAATAGCGTCGCCTATTAAACTTCGCCTGTTGTGCCTTCGAAAAAACTCG
 M  I  R  K  N  D  K  F  F  Y  K  N  T  K  K  M  Q  I  N  F  L  Q  I  Q  M  A  S  P  I  K  L  R  L  L  C  L  R  K  N  S 
                M  T  T  E  N  K  K  T  F  L  I  P  I  E  S  L  R  L  S  I  A  S  P  E  R  I  R  R  W  A  E  R  T  L  P

CAGGGATTTGTAATAGGACATATTTTGAATGCAAAAACAGTAAATTATAAAATTCAAAAACCATTTTTTTATGGACTTTTTTGCGAGAGTATTTTTGGTCCACTTCGACAAGGTATTTGC
 Q  G  F  V  M  G  H  I  L  N  A  K  T  V  N  Y  K  I  Q  K  P  F  F  Y  G  L  F  C  E  S  I  F  G  P  L  R  Q  G  I  C 
 S  G  K  I  V  G  Q  V  L  N  S  Q  T  L  N  Y  K  T  L  K  P  E  L  G  G  L  F  C  E  T  I  F  G  P  I  Y  D  F  R  C

GTGTGCAAAAGAACATATTTGAGAAATTATCCTAATTTTCCTAAGAAATTTCAGCGTTTTCAAATTTTGTCTTGTGTGTATTGTTTTACACAAACCATTTATTTTTGCAAGAACCTAGCT
 V  C  K  R  T  Y  L  R  N  Y  P  N  F  P  K  K  F  Q  R  F  Q  I  L  S  C  V  Y  C  F  T  Q  T  I  Y  F  C  K  N  L  A 
 A  C  G  K  A  P  M  K  D  F  R  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

TTTATCTTTTTTAAGCTGAAAAATCCACAGGAAAATACAATTGATATAAAACAAGAGTTGAAAAACATTAGTTGTCGATGCGGAAGAACAAACATCTATTTTTTTACTTTTTTTTTGGTG
 F  I  F  F  K  L  K  N  P  Q  E  N  T  I  D  M  K  Q  E  L  K  N  I  S  C  R  C  G  R  T  N  I  Y  F  F  T  F  F  L  V 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

ATCCGTATATGCCAAAATTGCATAACTTGTACAAAACTTAAAATAACTAAAAAAAGTGGGAGAGAGATTTAAATTAGAAGTTCGAATTATAAACCTGATGTTTGTGACTGTGGTTATACA
 I  R  M  C  Q  N  C  M  T  C  T  K  L  K  M  T  K  K  S  G  R  E  I  *  I  R  S  S  N  Y  K  P  D  V  C  D  C  G  Y  T 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

AGCACAGAAATTCAATGGGGTTCTTATATTTCTTGTAACTTGTGCGGTACGGACCTTTATGCATCCAATAAATTGTTTCCTTGTCGCTGTCGCATAGGATTTCTTCCATTGTTTATTCCT
 S  T  E  I  Q  W  G  S  Y  I  S  C  N  L  C  G  T  D  L  Y  A  S  N  K  L  F  P  C  R  C  R  M  G  F  L  P  L  F  I  P 
 -  -  -  -  -  -  -  -  -  -  Y  C  P  D  C  G  V  E  F  T  S  S  -  -  -  R  I  R  R  Y  R  L  G  Y  I  S  L  A  S  P 

ATCGCTCATATTTGGTATTATTGTTTTCAATCGTTCCCATTGATTCGCTGGATTAATTTTACGAATAAAACTTTTTCTTTGATTTTGCGGTGTGAAAAAATAACAGCAGAAGAATTGTCT
 I  A  H  I  W  Y  Y  C  F  Q  S  F  P  L  I  R  W  I  N  F  T  N  K  T  F  S  L  I  L  R  C  E  K  M  T  A  E  E  L  S 
 V  A  H  V  W  Y  F  K  G  S  P  S  Y  V  A  H  L  I  G  L  K  K  R  T  V  S  A  L  L  Y  C  T  Q  T  I  T  G  E  F  E  

TTTAATTTTAACATACGTATATCGTTGTTCTTTTTCTCTAAAATACATTCTTTGAAAAATCCAGCGGATTTTTTTCCACATCTACAAAATATATATAAACAGAACATTTCTTTTTTTTCT
 F  N  F  N  M  R  M  S  L  F  F  F  S  K  M  H  S  L  K  N  P  A  D  F  F  P  H  L  Q  N  M  Y  K  Q  N  I  S  F  F  S 
 A  R  F  N  L  F  N  S  D  Q  L  N  S  N  S  E  L  V  A  K  T  N  F  F  P  P  -  -  -  -  -  -  -  -  -  -  -  P  A  F

CAAACAACTCGTTGGACTTTTCCCTGGTATTGTCTATATCGGAATAATCTTTTTTTTCCTTTTGATGAAGAAGAAGAAAATTTGGGACGAAATTATGAAGGTTTGCAAAGGTTGAAAAAA
 Q  T  T  R  W  T  F  P  W  Y  C  L  Y  R  N  N  L  F  F  P  F  D  E  E  E  E  N  L  G  R  N  Y  E  G  L  Q  R  L  K  K 
 K  K  L  T  Y  L  F  P  Y  Y  C  F  R  N  T  Y  A  W  T  E  Q  T  D  L  Q  Q  F  L  S  Y  M  S  G  T  I  S  N  E  D  V 

TTGTTCATTCCACATTTAAAAGATTTGGAGAAAATTTTTAATTTTTATAAAATGTACCAAGTTCTATTTAAAAAGAAAACAAGTATTCATTTTGAAAAACTTGAACCTGCTAACTTTGAA
 L  F  I  P  H  L  K  D  L  E  K  I  F  N  F  Y  K  M  Y  Q  V  L  F  K  K  K  T  S  I  H  F  E  K  L  E  P  A  N  F  E 
 L  I  P  A  Y  Q  N  L  L  E  I  N  K  D  S  L  R  E  M  S  W  T  G  S  E  P  V  K  R  F  L  T  Q  L  D  L  N  R  L  E  

GCTAATACAGGAAATATGACTATTTTTAACCGATTGAAAAATTTTGATCAAACAGATTGGCTTGCTCAAACTCAACAAAGATTGAAAACCATAAAAAAATCGATAGAATTTTCTGAAGTG
 A  N  T  G  N  M  T  I  F  N  R  L  K  N  F  D  Q  T  D  W  L  A  Q  T  Q  Q  R  L  K  T  M  K  K  S  M  E  F  S  E  V 
 L  V  L  R  -  -  -  -  -  -  -  -  -  -  -  -  -  -  R  Y  L  P  I  L  Q  E  E  I  D  V  L  E  P  S  Y  A  S  L  S  I 

CAAAATTGTAAAAGTACAAAATACACTTCTTTGCAACGATCTTTGATACACACACAAAACCATGTTATAACTCAAATTCGAACCTGTATAGGACTATATTTGTCTTCTTAACAGTCTGAA
 Q  N  C  K  S  T  K  Y  T  S  L  Q  R  S  L  M  H  T  Q  N  H  V  M  T  Q  I  R  T  C  M  G  L  Y  L  S  S  *  Q  S  E 
 E  Q  L  L  H  L  R  Y  L  L  T  A  R  A  R  I  L  R  R  I  K  I  V  R  N  F  R  K  S  K  A  -  -  -  -  -  -  K  P  E

TGGATAATTTTGCATTATTTGCCTATTTTGTCTCCGGATCTACGTCCTATTATATTTTTTAAAAAAAGAGAAGCAATAGTTTCTGACCTAAATATGCTCTATAAAACTGTAATCCGTCGA
 W  M  I  L  H  Y  L  P  I  L  S  P  D  L  R  P  I  M  F  F  K  K  R  E  A  M  V  S  D  L  N  M  L  Y  K  T  V  I  R  R 
 W  M  L  L  S  I  L  P  V  L  P  P  D  L  R  P  I  I  E  M  G  K  N  Q  V  A  V  S  D  L  N  K  L  Y  Q  K  V  L  F  R  

AATCATCGTCTCCTTATAATGCAAAAAAATACCGTTAATTGGAGAGTTAATCAAGACCCAATCAACCTATATTACCAAGAACGTCTACTACAAGAATCTTTGGAGAATTTGTTTGAATTT
 N  H  R  L  L  M  M  Q  K  N  T  V  N  W  R  V  N  Q  D  P  I  N  L  Y  Y  Q  E  R  L  L  Q  E  S  L  E  N  L  F  E  F 
 N  Q  R  V  I  R  H  K  R  I  G  S  S  L  N  K  S  N  E  -  -  -  M  R  Y  A  Q  R  L  L  Q  E  S  V  D  A  L  L  E  N

AATAAAAAAAACAAAATTCTTATAGGAGAAGTAAAACAACGGATTTTTAAGTCCATTACAGAAATCTGGAACAAAAAACAAGGTCGATTTCGAAGGAATCTCCTTGGAAAACGTGTAGAT
 N  K  K  N  K  I  L  M  G  E  V  K  Q  R  I  F  K  S  I  T  E  I  W  N  K  K  Q  G  R  F  R  R  N  L  L  G  K  R  V  D 
 G  R  G  G  S  E  P  I  T  A  P  N  G  R  P  L  K  S  L  S  D  M  L  K  G  K  K  G  R  F  R  Q  N  L  L  G  K  R  V  D 

TATTCGGCTCGATCTGTGATTGTCTCTGGTCCTGAGCTTAAGATAAATGAGTGTGGTCTACCCAAAAACATTATAATAATGCTTTTTCAACCTTTTTTTATACGTTTTTTGAAAGAACAA
 Y  S  A  R  S  V  I  V  S  G  P  E  L  K  M  N  E  C  G  L  P  K  N  I  M  M  M  L  F  Q  P  F  F  M  R  F  L  K  E  Q 
 Y  S  G  R  S  V  I  V  V  G  P  S  L  K  L  H  E  C  G  L  P  R  E  M  A  L  E  L  F  Q  P  F  L  I  R  R  L  I  R  - 

ATTCAGAATGGACATAAAATTCGAAATTAGTTTCAAGCTCGACAATTTCTAGAACAAGAAAAAAATGAAAGATGGATTAAAAGAATACGAATTCTGCGTGAATTTCCAATTTTGTTGAAT
 I  Q  N  G  H  K  I  R  N  *  F  Q  A  R  Q  F  L  E  Q  E  K  N  E  R  W  I  K  R  M  R  I  L  R  E  F  P  I  L  L  N 
 -  -  -  T  K  I  V  R  T  V  L  G  A  K  K  L  I  A  F  Q  D  P  I  I  W  Q  I  L  Q  N  V  I  E  N  H  P  I  L  L  N 

CGGGCACCTAGCCTTCATCGGTTTAGTTTTCAGTCGTTTCTACCCAAACTTGTTCGTGGTCAGGCTATTCAACTTCATCCACTGATTTGTGCCGGATTTAATGCAGACTTTGATGGAGAT
 R  A  P  S  L  H  R  F  S  F  Q  S  F  L  P  K  L  V  R  G  Q  A  I  Q  L  H  P  L  I  C  A  G  F  N  A  D  F  D  G  D 
 R  A  P  T  L  H  R  L  G  I  Q  A  F  Q  P  K  L  I  L  G  R  A  I  L  L  H  P  L  V  C  A  A  F  N  A  D  F  D  G  D 

CAAGTTGCAGTTCACTTGCCAATATTTTTTAATGCGCGTTATGAAGCTTGGCGTCTGCAAATACCAGGATCTCTTTTTTTTTCTTTAATAGTTGGTAGACCAATTTTTCTAGCAAGTCAA
 Q  V  A  V  H  L  P  M  F  F  N  A  R  Y  E  A  W  R  L  Q  M  P  G  S  L  F  F  S  L  M  V  G  R  P  I  F  L  A  S  Q 
 Q  M  A  V  H  V  P  L  S  L  Q  A  R  A  E  A  F  K  L  M  W  S  R  N  N  L  L  S  P  A  T  G  Q  P  I  L  G  P  S  Q 

GATATGATATTGGGAATTTACTTTTTGACCACACGATTTCCGAGTTTTTCGCTTTCTCGATCGATATTTAATGATAAGAAAATATCGAATTATTTGAGTCAAAAAACATATTTTAAAGAA
 D  M  M  L  G  I  Y  F  L  T  T  R  F  P  S  F  S  L  S  R  S  M  F  N  D  K  K  M  S  N  Y  L  S  Q  K  T  Y  F  K  E 
 D  M  V  L  G  C  Y  Y  L  T  T  -  -  -  -  -  -  -  -  -  -  -  E  N  Q  K  N  L  S  S  N  A  S  L  F  Y  S  F  D  E 

ATAATTGATTCGCTAATTCTTTCTCGACTCACTGATGTAAATCAAATGTTTGAACGACATATTCTACAATTGCATCAATTTGTTTGGCAAGATATCTCAATCGGAACCACTGTAGATTAT
 M  I  D  S  L  I  L  S  R  L  T  D  V  N  Q  M  F  E  R  H  I  L  Q  L  H  Q  F  V  W  Q  D  I  S  I  G  T  T  V  D  Y 
 V  L  D  A  Y  Y  Q  K  T  L  P  I  H  T  Y  V  W  V  K  C  S  D  S  I  E  F  D  D  S  T  L  N  T  Y  E  L  R  V  D  L 

AGAGATAACACTACACTGTATGAAATACGTTTGAATTATCAAAAAATGGTGCAACTTGCATCTCTTCAGTATTTGAAACACACAAAACCTAAAATTCATTTTATACGTACCACAGTCGGT
 R  D  N  T  T  L  Y  E  M  R  L  N  Y  Q  K  M  V  Q  L  A  S  L  Q  Y  L  K  H  T  K  P  K  I  H  F  M  R  T  T  V  G 
 D  G  N  S  H  F  I  F  A  N  L  Y  Q  I  Y  D  K  T  Q  K  L  V  G  Q  Y  V  R  T  T  V  G  R  I  L  L  N  D  H  V  R 

CGCCTTTTTTTTTCTTCGGTTATTGCATTTTAA
 R  L  F  F  S  S  V  I  A  F  *  
 R  T  F  S  D  H  V  V  *  
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Fig. S5 (Kamikawa et al.)



0.1 substitutions/site
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Fig. S6 (Kamikawa et al.)


