Additional File 4 — Nucleotide alignments for isogroups 08478 and 03233

A Isogroup08478 — putative piwi-like gene
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ATAATCCAGGCAAATCAACGATCATACACTTACAACCAGGACACGGCTGATTGGTCGAAA
ATAATCCAGGCAAATCAACGATCATACACTTACAACCAGGACACGGCTGATTGGTCGAAA

EEE RS R R R R SRR EEE R EEE R EEEEEEEEEEEEEEEEEEEEEEEEEES

GAGATGAGAGGACTACCCCTGCTGAACCCAGCCCATCTAACCAACTGGGTACTCATCTAC
GAGATGAGAGGACTACCCCTGCTGAACCCAGCCCATCTAACCAACTGGGTACTCATCTAC

EEE RS RS SR SR RS RS E RS EE SRR EEEEEEE SRR EEEEEEEEEEEEEEEES

ACGAGTCGAGATGCTGGCAATGCAAGTGACCTGAGTTCAACACTAGTGAAAGTCTGTCAG
ACGAGTCGAGATGCTGGCAATGCAAGTGACCTGAGTTCAACACTAGTGAAAGTCTGTCAG

hhhkhkhhhhhkhkhkhhhhhhhhhhhhhhkhkhkhhhhhhhhhhhhhhkhhkhhhhhhhhhhhhhhr*

CCAATGGGAATTCGTGTCGACCAACCACGAACATGCCAGTTGCCTGATGATAGTACAAAC
CCAATGGGAATTCGTGTCGACCAACCACGAACATGCCAGTTGCCTGATGATAGTACAAAC

khkkhkkhkkkhkhkkhhkhhkhhhkdhhkhhhdhhhhhhhkdhhhdhdhhkhhhdhkhhhdhhhhdhkdhhdhrdhhixx

ACATTCGTACGAGCACTGAAGGAATCTATTGACGACACGGTTTGCATGGTGGTGATAATA
ACATTCGTACGAGCACTGAAGGAATCTATTGACGACACGGTTTGCATGGTGGTGATAATA

R RS R R R R SRR SR EEEEEEEEEEE RS EEEEREEEEEEEEEEEEEEEEEEEES

CTACCCACAAACAGGAAGGATCGTTATGATGCCATCAAAACCATCTGCTGTGTTGAGCAG
CTACCCACAAACAGGAAGGATCGTTATGATGCCATCAAAACCATCTGCTGTGTTGAGCAG

EEE RS RS RS EEE S EEEE SRS R RS SR SRR SRR SRS EREEEEEEEEEEEEEEES]

CCAGTTCCAAGCCAAGTTGTATTGGCTCGTACTTTATCCAAGAAGCAGATGTTGATGTCT
CCAGTTCCAAGCCAAGTTGTATTGGCTCGTACTTTATCCAAGAAGCAGATGTTGATGTCT

hhkkhhhhhkkhkhkhhhhhhhhhhhhhhhkhkhkhhhhhhhhhhhhhkkhhhhhhhhhhhhhhr*

GTGGCAACCAAAATTGCCATTCAATTGAACGTCAAAATGGGCGGCGAAGTATGGGCGCTG
GTGGCAACCAAAATTGCCATTCAATTGAACGTCAAAATGGGCGGCGAAGTATGGGCGCTG

khkkhkkhkkkhkhhhkkhhkhhhkhhkhhhdhkhhhdhkhhhdhdhkhdhdhhdhdhkhkhhdhxdkrhdhrdrhixx

GATATACCTATCAAGAATGTCATGATTATTGGAATTGATACTTATCACGATTCTGCCAAG
GATATACCTATCAAGAATGTCATGATTATTGGAATTGATACTTATCACGATTCTGCCAAG

EEE RS RS R SRS E SRS EE SRR R EEEEREEEEEEEEEEEEEEEEEEES

AAAGGTCGATCTGTTGGAGCATTCATTGCCAGCATGAACTCAACCTTTACACGTTATTAT
AAAGGTCGATCTGTTGGAGCATTCATTGCCAGCATGAACTCAACCTTTACACGTTATTAT

hhkhkhkhhhhhhkhkhkhkhhhhhhhhhhhhhkhhkhkhhhhhhhhhhhhhkhhhhhhhhhhhhhhhhrx

TCACGATGTGCATTCCAATCAAGTCACGAGGAACTACAGAATGCTCTGAAAATATGTATG
TCACGATGTGCATTCCAATCAAGTCACGAGGAACTACAGAATGCTCTGAAAATATGTATG

khkkhkkhkkhkhkkhhkhhkhhhhhkhhhkhhkhhhhhhhhhhhhkhhhhhdhkhhhhhkdhhrhkdhhhhhx*x

CAGAGTGCTTTGAAGAATTACCATGCCGTTAATGGAGTTCTGCCTGAGAAAGTCATAGTC
CAGAGTGCTTTGAAGAATTACCATGCCGTTAATGGAGTTCTGCCTGAGAAAGTCATAGTC

EEE R E R R R R R R R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

TTCCGTGATGGAGTTGGGGATGGACAGCTGGCAACTGTTCACGAGCATGAAGTTCGTCAG
TTCCGTGATGGAGTTGGGGATGGACAGCTGGCAACTGTTCACGAGCATGAAGTTCGTCAG

R RS RS R R SRS RS EE R EEEEE SRR SRS R R SRR EEEEEEEEEEEEEEEES

CTGACTGACTGCTTTCAGGCACTTGGACCAGATTACAGTCCAAAGTTTGCAGTAATCGTG
CTGACTGACTGCTTTCAGGCACTTGGACCAGATTACAGTCCAAAGTTTGCAGTAATCGTG
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GTCAAGAAGCGCATCAACTCCCGTTTCTTCATGACAGAGAGGGGCCAAACTACAAATCCA
GTCAAGAAGCGCATCAACTCCCGTTTCTTCATGACAGAGAGGGGCCAAACTACAAATCCA
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CGTGCAGGAACCATCATTGACACAGAGGCAACGCGGCCAGAATGGTACGATTTCTTCTTG

CGTGCAGGAACCATC————mm e e e e e e
Kok kokok ok ok ok ko k ok ok K

GTGAGTCAGTCGGTTCGTCAGGGAACGGTTGCTCCAACTCACTACAATGTCATCTACGAT
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TACAACTGGCAGGGAACGATTCGTGTGCCGGCGCCTTGCCAGTATGCTCACAAAATGGCA

TTCCTGGTTGGTCAGTCTCTTCATAGAGATCCATCTCTGCGCCTAGCCGACAAGCTGTTC

----------------------------------- TCTGCGCCTAGCCGACAAGCTGTTC
EE R SRR SRS SRS RS SRR EE R RS

TTCCTGTAGTATCTCTGACTCGGCTGCTGAACTGTTACACTGTCGATGCTGACGTGCTGA
TTCCTGTAGTATCTCTGACTCGGCTGCTGAACTGTTACACTGTCGATGCTGACGTGCTGA
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ATATCAAGATTTTATTTCATCTCAGTTAGCAGTTGATTCTGCGTTGTTGTGATAATTGAT

ATATCAAGATTTTATTTCATCTCAGTTAGCAGTTGATTCTGCGTTGTTGTGATAATTGAT
L R X

CTACTTTGATGATTAATACTTTTTTTCAATGTGTTCATTCGTAATACAGTGGACTGTAGT

CTACTTTGATGATTAATACTTTTTTTCAATGTGTTCATTCGTAATACAGTGGACTGTAGT
Kk kKRR hkkkhhhhhhh kAR Rk AR Ak kkhhhhhhhhk Rk kR kkkkkkkhhhhhhkkkk k%

TTTTTAATGTACCATTGGATTTGTATGGTTTCACGGAGAAGATGCTCAGCTTTTCTTGCC

TTTTTAATGTACCATTGGATTTGTATGGTTTCACGGAGAAGATGCTCAGCTTTTCTTGCC
hokkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk ok ok kkkk ok %

GTTTGAGGAAGTGTTTCGGAATGATGGTGTCGGCCATTACAAGAGGCTGACATTCACATC
GTTTGAGGAAGTGTTTCGGAATGATGGTGTCGGCCATTACAAGAGGCTGACATTCACATC

R e e

TATTGTATTTTTAGCTAAGTCGTGCCGAGTTGTTTGGACTGTTGCAATACACGTTGTCTT

TATTGTATTTTTAGCTAAGTCGTGCCGAGTTGTTTGGACTGTTGCAATACACGTTGTCTT
By X

GAATGCACCTATGTGTATTTTCTCAAGTATTGAAGCCATCGGAAAGGAACTTTGATCGAG
GAATGCACCTATGTGTATTTTCTCAAGTATTGAAGCCATCGGAAAGGAACTTTGATCGAG

EEE RS RS R R SR RS E RS E R RS EEEE SRR SRS R ER SRR EEEEEEEEEEEEEEEES

TTCACGTTTGATGTCTGAATATTTTTCTACTAGCTGTTCCGACGTTAGTGTAGTTTTGTT
TTCACGTTTGATGTCTGAATATTTTTCTACTAGCTGTTCCGACGTTAGTGTAGTTTTGTT
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GATACGTTAACATCCATTTCGTCAGTATTGTTGATAACGCATCTCTAGTGCGACCACATT
GATACGTTAACATCCATTTCGTCAGTATTGTTGATAACGCATCTCTAGTGCGACCACATT
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GCTGCAGTAGCACGTGCGTGCTCGGCCTGCATTTTTTTGACAATTTGTTTGCGATAGATT

GCTGCAGTAGCACGTGCGTGCTCGGCCTGCATTTTTTTGACAATTTGTTTGCGATAGATT
hokkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk k&

CTGTTTGAGATTTGTGAAGTAGCGGATGTTATGCATAAATAATTCTGCATCCTGATGCAT

CTGTTTGAGATTTGTGAAGTAGCGGATGTTATGCATAAATAATTCTGCATCCTGATGCAT
hokkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk sk kkk ok k&

AATTGTTCTTGGTGGTGCTGATTTAAGAGATGCCCAACTGATTTAAGAGATGCCCAACTG
AATTGTTCTTGGTGGTGCTGATTTAAGAGATGCCCAACTGATTTAAGAGATGCCCAACTG
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TTGAAACTATTTCATCCTGTTTATACCGGGCATTAAAACTGCATTTACGTCTGCATACGA

TTGAAACTATTTCATCCTGTTTATACCGGGCATTAAAACTGCATTTACGTCTGCATACGA
R

TGAATTGATGATTGTTTTGGAGTTTGAAAAA

TGAATTGATGATTGTTTTGGAGTTTGAAAAA
khkkkkkkkhhhhhhhhhhkhkhkkkkkkkk k&%



B Isogroup03233 — putative frizzled gene
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—————————————————————— CCGAACTGTTTCAAGTTTTATCGCTGTCGCTACAAACG
TGTGCGGGTTGTGTTCCGAAA----AACTGTTTCAAGTTTTATCGCTGTCGCTACAAACG
—————————————————————— CCGAACTGTTTCAAGTTTTATCGCTGTCGCTACAAACG
TGTGCGGGTTGTGTTCCGAAA----AACTGTTTCAAGTTTTATCGCTGTCGCTACAAACG

TAGGCTACGCACGCACGGTCTGGCGGGCGTTCGCTTGGAGCGTCGCTCGCCTTCGAAACA
TAGGCTACGCACGCACGGTCTGGCGGGCGTTCGCTTGGAGCGTCGCTCGCCTTCGAAACA
TAGGCTACGCACGCACGGTCTGGCGGGCGTTCGCTTGGAGCGTCGCTCGCCTTCGAAACA
TAGGCTACGCACGCACGGTCTGGCGGGCGTTCGCTTGGAGCGTCGCTCGCCTTCGAAACA

TCGAGATAACACATACGTCACACAAAGATAGCAGCGAAATAATGCGGTCGTCGTCGTCGT
TCGAGATAACACATACGTCACACAAAGATAGCAGCGAAATAATGCGGTCGTCGTCGTCGT
TCGAGATAACACATACGTCACACAAAGATAGCAGCGAAATAATGCGGTCGTCGTCGTCGT
TCGAGATAACACATACGTCACACAAAGATAGCAGCGAAATAATGCGGTCGTCGTCGTCGT

-GATCAGCTGGAATCCGTGTACTTGCGCTGCTTCTTAATTCCACTGCCATCCTGCAGTAT
—-GATCAGCTGGAATCCGTGTACTTGCGCTGCTTCTTAATTCCACTGCCATCCTGCAGTAT

CAGCGGACTTGAGTCAATATGGAATCGAGTTATGCAGCACCAATCGGACGTTTGGCAGCC
CAGCGGACTTGAGTCAATATGGAATCGAGTTATGCAGCACCAATCGGACGTTTGGCAGCC
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AGCGCTCTTTTGCTTCAGCTGTTACTGACCGGCAGTCACCAGATGCCGTCCGCTGTCGGT
AGCGCTCTTTTGCTTCAGCTGTTACTGACCGGCAGTCACCAGATGCCGTCCGCTGTCGGT

TTCGGTTCGCAGCAACAGCAACAGCAGCAACAACAGCCGCAGCAACAGCAGCAGCATTCG
TTCGGTTCGCAGCAACAGCAACAGCAGCAACAACAGCCGCAGCAACAGCAGCAGCATTCG

ATGATGTCGCACCATCACCTGC === == —m e e e e e
ATGATGTCGCACCATCACCTGC === == —m e e e e

AGGAACGCAAACTATTCGGAAGTTGGAAAACTAATGGCAAAAATCGGCGTGTTCTCTGTG
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CAGCTGGAAAATGTGAACGGATCACGATACCTCTATGTAAGGATATGAAATACAATATGA
CAGCTGGAAAATGTGAACGGATCACGATACCTCTATGTAAGGATATGAAATACAATATGA
CAGCTGGAAAATGTGAACGGATCACGATACCTCTATGTAAGGATATGAAATACAATATGA
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CGCGGATGCCGAACCTGGTCGGTCAAACTAATCAAAAGGACGCAGCGCTTCAGGTGCACG
CGCGGATGCCGAACCTGGTCGGTCAAACTAATCAAAAGGACGCAGCGCTTCAGGTGCACG
CGCGGATGCCGAACCTGGTCGGTCAAACTAATCAAAAGGACGCAGCGCTTCAGGTGCACG

AGTCCATACCGCTGATACAGTTCGGTTGTTCAAACCTGTTGAAGTTTTTCCTCTGTTCTT
AGTCCATACCGCTGATACAGTTCGGTTGTTCAAACCTGTTGAAGTTTTTCCTCTGTTCTT
AGTCCATACCGCTGATACAGTTCGGTTGTTCAAACCTGTTGAAGTTTTTCCTCTGTTCTT

------------------------------- CTACCGGAAGTGCGACACGTCTTATCCTG
_______________________________ CTACCGGAAGTGCGACACGTCTTATCCTG
TGTACGCACCAATGTGTACCGAACAAGTCG
TGTACGCACCAATGTGTACCGAACAAGTCG
TGTACGCACCAATGTGTACCGAACAAGTCG

CATTCGAACAGTATCACGACTCGAATTTGATTGGTGTATTTATGTATTTTGTCCCTATAA
CATTCGAACAGTATCACGACTCGAATTTGATTGGTGTATTTATGTATTTTGTCCCTATAA

CATTCGAACAGTATCACGACTCGAATTTGATTGGTGTATTTATGTATTTTGTCCCTATAA

TTGTACGTAGCACGGGATTGATCATGGAGTTGTTACGG
TTGTACGTAGCACGGGATTGATCATGGAGTTGTTACGG

TTGTACGTAGCACGGGATTGATCATGGAGTTGTTACGG



