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Figure S1. Phylogenetic relationship between the gene encoding for the 185 rRNA fragment (18S
rDNA) identified in this study from pin oak (Q. palustris) leaves (Accession # MF360746) and other
18S rDNA sequences from families of the Fagales order. The phylogenetic tree was constructed
based on maximum likelihood analysis. Bootstrap analysis was done with 1,000 replicates. Colored
boxes enclose sequences of representative species belonging to distinct families (labeled with color
identical to that of the boxes). Numbers at nodes represent confidence values for splits. Branch
length is proportional to the number of substitutions per site. The figure inset (I) shows a
representative example of the amplified 930 bp fragment of the gene encoding for the 185 rRNA, in
a 2% agarose gel stained with 0.5pug/mL ethidium bromide. The fragment was excised from the gel,
the DNA purified and sequenced for genomic sequence identification. The white arrow annotates
the position of the 1400 bp marker band.
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AGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTTAAGTTGTTGCA
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AGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTTAAGTTGTTGCA

AGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTTAAGTTGTTGCA

AGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTTAAGTTGTTGCA

AGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTTAAGTTGTTGCA

AGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTTAAGTTGTTGCA

AGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTTAAGTTGTTGCA

AGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTTAAGTTGTTGCA
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GTTAAAAAGCTCGTAGTTGAACCTTGGGTTGGGCAGAGCGGTCCGCCCCTGGTGTGCACC

GTTAAAAAGCTCGTAGTTGAACCTTGGGTTGGGCAGAGCGGTCCGCCCCTGGTGTGCACC

GTTAAAAAGCTCGTAGTTGAATCTTGGGTTGGGCAGAGCGGTCCGCCCCTGGTGTGCACC

GTTAAAAAGYTCGTAGTTGAACCTTGGGTTGGGCAGAGCGGTCCGCCCCTGGTGTGCACC

GTTAAAAAGCTCGTAGTTGAACCTTGGGTTGGGCAGAGCGGTCCGCCCCTGGTGTGCACC

GTTAAAAAGCTCGTAGTTGGACCTTGGGTTGGGTCGATCGGTCCGCCTCCGGTGTGCACC
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GTTAAAAAGCTCGTAGTTGGATCTTGGGTTGGGCAGATCGGTCCGCCCCTGGTGTGCACC
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GGTCTGCTCGTCCCTTCTACCGGCGATGCGCTCCTGGCCTTAACTGGCCGGGTCGTGCCT

GGTCTGCTCGTCCCTTCTACCGGCGATGCGCTCCTGGCCTTAACTGGCCGGGTCGTGCCT

GGTCTGCTCGTCCCTTCTACCGGCGATGCGCTCCTGGCCTTAACTGGCCGGGTCGTGCCT

GGTCTGCTCGTCCCTTCTACCGGCGATGCGCTCCTGGCCTTAACTGGCCGGGTCGTGCCT

GGTCTGCTCGTCCCTTCTACCGGCGATGCGCTCCTGGCCTTAACTGGCCGGGTCGTGCCT
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GGTCGGCTCGTCCCTTCTACCGGCGATGCGCTCCTGGCCTTAACTGGCCGGGTCGTGCCT

GGTCGTCTCGTCCCTTCTACCGGCGATACGCTCCTGGCCTTAATTGGCCGGGTCGTGCCT
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GGTCCGCTCGTCCCTTCTACCGGCGATACGCTCCTGGTCTTAATTGGCCGGGTCGTGCCT

GGTCCGCTCGTCCCTTCTACCGGCGATACGCTCCTGGTCTTAATTGGCCGGGTCGTGCCT

GGTCTGCTCGTCCCTTCTACCGGCGATGCGCTCCTGGCCTTAACTGGCCGGGTCGTGCCT

GATCTGCTCGTCCCTTCTACCGGCGATGCGCTCCTGGCCTTAACTGGCCGGGTCGTGCCT

GGTCTGCTCGTCCCTTCTACCGGCGATGCGCTCCTGGCCTTAACTGGCCGGGTCGTGCCT

* * hhkhkhkhkhkhkhhhdhd *hkhhdhdkd *hkddddddd *hkddd *dkddddddkdddddddd

CCGGTGCTGTTACTTTGAAGAAATTAGAGTGCTCAAAGCAAGCCTACGCTCTGGATACAT

CCGGTGCTGTTACTTTGAAGAAATTAGAGTGCTCAAAGCAAGCCTACGCTCTGGATACAT

CCGGTGCTGTTACTTTGAAGAAATTAGAGTGCTCAAAGCAAGCCTACGCTCTGGATACAT

CCGGTGCTGTTACTTTGAAGAAATTAGAGTGCTCAAAGCAAGCCTACGCTCTGGATACAT

CCGGTGCTGTTACTTTGAAGAAATTAGAGTGCTCAAAGCAAGCCTACGCTCTGGATACAT

CCGGTGCTGTTACTTTGAAGAAATTAGAGTGCTCAAAGCAAGCCTACGCTCTGTATACAT

TCGGTGCTGTTACTTTGAAGAAATTAGAGTGCTCAAAGCAAGCCTACGCTCTGTATACAT

CCGGTGCTGTTACTTTGAAGAAATTAGAGTGCTCAAAGCAAGCCTACGCTCTGTATACAT

CCGGTGCTGTTACTTTGAAGAAATTAGAGTGCTCAAAGCAAGCCTACGCTCTGGATACAT

CCGGTGCTGTTACTTTGAAGAAATTAGAGTGCTCAAAGCAAGCCTACGCTCTGGATACAT

CCGGTGCTGTTACTTTGAAGAAATTAGAGTGCTCAAAGCAAGCCTACGCTCTGGATACAT

CCGGCGCTGTTACTTTGAAGAAATTAGAGTGCTCAAAGCAAGCCTACGCTCTGGATACAT

CCGGTGCTGTTACTTTGAAGAAATTAGAGTGCTCAAAGCAAGCCTACGCTCTGTATACAT

CCGGTGCTGTTACTTTGAAGAAATTAGAGTGCTCAAAGCAAGCCTACGCTCTGGATACAT

CCGGTGCTGTTACTTTGAAGAAATTAGAGTGCTCAAAGCAAGCCTACGCTCTGTATACAT

CCGGTGCTGTTACTTTGAAGAAATTAGAGTGCTCAAAGCAAGCCTACGCTCTGTATACAT

CCGGTGCTGTTACTTTGAAGAAATTAGAGTGCTCAAAGCAAGCCTACGCTCTGTATACAT

hhhk Fhkhkhkhkhkhkhkhkhkhkdkhkdkdkdkdkdkdkdkdkdkhdkddbdkdkdbdkdkdkdkdbdkdbdkddbdbdkdbdkddddd *hkddhdh

TAGCATGGGATAACATCATAGGATTTCGGTCCTATTCTGTTGGCCTTCGGGATCGGAGTA

TAGCATGGGATAACATCATAGGATTTCGGTCCTATTCTGTTGGCCTTCGGGATCGGAGTA

TAGCATGGGATAACATCATAGGATTTCGGTCCTATTCTGTTGGCCTTCGGGATCGGAGTA

TAGCATGGGATAACATCATAGGATTTCGGTCCTATTCTGTTGGCCTTCGGGATCGGAGTA

TAGCATGGGATAACATCATAGGATTTCGGTCCTATTAAGTTGGCCTTCGGGATCGGAGTA

TAGCATGGGATAACATCATAGGATTTCGGTCCTATTCTGTTGGCCTTCGGGATCGGAGTA

TAGCATGGGATAACATCATAGGATTTCGGTCCTATTCTGTTGGCCTTCGGGATCGGAGTA

TAGCATGGGATAACATCATAGGATTCCGGTCCTATTATGTTGGCCTTCGGGATCGGAGTA

TAGCATGGGATAACATCATAGGATTTCGGTCCTATTCTGTTGGCCTTCGGGATCGGAGTA

TAGCATGGGATAACATCATAGGATTTCGGTCCTATTCTGTTGGCCTTCGGGATCGGAGTA

TAGCATGGGATAACATCATAGGATTTCGGTCCTATTCTGTTGGCCTTCGGGATCGGAGTA

TAGCATGGGATAACATCATAGGATTTCGGTCCTATTGTGTTGGCCTTCGGGATCGGAGTA

TAGCATGGGATAACATCATAGGATTTCGGTCCTATTCTGTTGGCCTTCGGGATCGGAGTA

TAGCATGGGATAACATCATAGGATTTCGGTCCTATTGTGTTGGCCTTCGGGATCGGAGTA

TAGCATGGGATAACATCATAGGATTTCGGTCCTATTGTGTTGGCCTTCGGGATCGGAGTA

TAGCATGGGATAACATCATAGGATTTCGGTCCTATTGTGTTGGCCTTCGGGATCGGAGTA

TAGCATGGGATAACATCATAGGATTTCGGTCCTATTGTGTTGGCCTTCGGGATCGGAGTA

hhkhkhkhkhkhkhkhkhkhkhkhkhkhkdhkdkddkddddd *hkdddddddd R RS RS RS SRR EEEEEEEEE S
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ATGATTAACAGGGACAGTCGGGGGCATTCGTATTTCATAGTCAGAGGTGAAATTCTTGGA

ATGATTAACAGGGACAGTCGGGGGCATTCGTATTTCATAGTCAGAGGTGAAATTCTTGGA

ATGATTAACAGGGACAGTCGGGGGCATTCGTATTTCATAGTCAGAGGTGAAATTCTTGGA

ATGATTAACAGGGACAGTCGGGGGCATTNGTATTTCATAGTCAGAGGTGAAATTCTTGGA

ATGATTAACAGGGACAGTCGGGGGCATTCGTATTTCATAGTCAGAGGTGAAATTCTTGGA

ATGATTAACAGGGACAGTCGGGGGCATTCGTATTTCATAGTCAGAGGTGAAATTCTTGGA

ATGATTAACAGGGACAGTCGGGGGCATTCGTATTTCATAGTCANAGGTTAAATTCTTGGA

ATGATTAACAGGGACAGTCGGGGGCATTCGTATTTCATAGTCAGAGGTGAAATTCTTGGA

ATGATTAACAGGGACAGTCGGGGGCATTCGTATTTCATAGTCAGAGGTGAAATTCTTGGA

ATGATTAACAGGGACAGTCGGGGGCATTCGTATTTCATAGTCAGAGGTGAAATTCTTGGA

ATGATTAACAGGGACAGTCGGGGGCATTCGTATTTCATAGTCAGAGGTGAAATTCTTGGA

ATGATTAACAGGAACAGTCGGGGGCATTCGTATTTCATAGTCAGAGGTGAAATTCTTGGA

ATGATTAACAGGAACAGTCGGGGGCATTCGTATTTCATAGTCAGAGGTGAAATTCTTGGA

ATGATTAACAGGAACAGTCGGGGGCATTCGTATTTCATAGTCAGAGGTGAAATTCTTGGA

ATGATTAACAGGAACAGTCGGGGGCATTCGTATTTCATAGTCAGAGGTGAAATTCTTGGA

ATGATTAACAGGAACAGTCGGGGGCATTCGTATTTCATAGTCAGAGGTGAAATTCTTGGA

ATGATTAACAGGAACAGTCGGGGGCATTCGTATTTCATAGTCAGAGGTGAAATTCTTGGA

hhkhkhkhkhkhkhhkhdhd *hdhhdddhdddddd *hdddddddddddd *dkdkd *hkddddddddh

TTTATGAAAGACGAACAACTGCGAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAAC

TTTATGAAAGACGAACAACTGCGAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAAC

TTTATGAAAGACGAACAACTGCGAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAAC

TTTATGAAAGASGAACAACTGCGAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAAC

TTTATGAAAGACGAACAACTGCGAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAAC

TTTATGAAAGACGAACAACTGCGAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAAC

TTTATGAAAGACGANCAACTGCGAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAAC

TTTATGAAAGACGAACAACTGCGAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAAC

TTTATGAAAGACGAACAACTGCGAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAAC

TTTATGAAAGACGAACAACTGCGAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAAC

TTTATGAAAGACGAACAACTGCGAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAAC

TTTATGAAAGACGAACAACTGCGAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAAC

TTTATGAAAGACGAACAACTGCGAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAAC

TTTATGAAAGACGAACAACTGCGAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAAC

TTTATGAAAGACGAACAACTGCGAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAAC

TTTATGAAAGACGAACAACTGCGAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAAC

TTTATGAAAGACGAACAACTGCGAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAAC

K*hkhkhkkkkkkkk LR RS S S S S SRS S SRR S S S SR SRR R R R SRS EEEEEEEEEEEEES

GAAAGTTGGGGGCTCGAAGACGATCAGATACCGTCCTAGTCTCAACCATAAACGATGCCG

GAAAGTTGGGGGCTCGAAGACGATCAGATACCGTCCTAGTCTCAACCATAAACGATGCCG

GAAAGTTGGGGGCTCGAAGACGATCAGATACCGTCCTAGTCTCAACCATAAACGATGCCG

GAAAGTTGGGGGCTCGAAGACGATCAGATACCGTCCTAGTCTCAACCATAAACGATGCCG

GAAAGTTGGGGGCTCGAAGACGATCAGATACCGTCCTAGTCTCAACCATAAACGATGCCG

GAAAGTTGGGGGCTCGAAGACGATCAGATACCGTCCTAGTCTCAACCATAAACGATGCCG
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GAAAGTTGGGGGCTCGAAGACGATCAGATACCGTCCTAGTCTCAACCATAAACGATGCCG

GAAAGTTGGGGGCTCGAAGACGATCAGATACCGTCCTAGTCTCAACCATAAACGATGCCG

GAAAGTTGGGGGCTCGAAGACGATCAGATACCGTCCTAGTCTCAACCATAAACGATGCCG

GAAAGTTGGGGGCTCGAAGACGATCAGATACCGTCCTAGTCTCAACCATAAACGATGCCG

GAAAGTTGGGGGCTCGAAGACGATCAGATACCGTCCTAGTCTCAACCATAAACGATGCCG

GAAAGTTGGGGGCTCGAAGACGATCAGATACCGTCCTAGTCTCAACCATAAACGATGCCG

GAAAGTTGGGGGCTCGAAGACGATCAGATACCGTCCTAGTCTCAACCATAAACGATGCCG

GAAAGTTGGGGGCTCGAAGACGATCAGATACCGTCCTAGTCTCAACCATAAACGATGCCG

GAAAGTTGGGGGCTCGAAGACGATCAGATACCGTCCTAGTCTCAACCATAAACGATGCCG

GAAAGTTGGGGGCTCGAAGACGATCAGATACCGTCCTAGTCTCAACCATAAACGATGCCG

GAAAGTTGGGGGCTCGAAGACGATCAGATACCGTCCTAGTCTCAACCATAAACGATGCCG

LR RS S SRS S S S S SRS R RS SRS S SRR R RS RS SRS S SR SRR SRR EEEEEEEEEEEEEEEEE]

ACCAGGGATCGGCGGATGTTACTTATAGGACTCCGCCGGCACCTTATGAGAAATCAAAGT

ACCAGGGATCGGCGGATGTTACTTATAGGACTCCGCCGGCACCTTATGAGAAATCAAAGT

ACCAGGGATCGGTGGATGTTACTTATAGGACTCCGCCGGCACATTATGAGAAATCAAAGT

ACCAGGGATCGGCGGATGTTACTTATAGGACTCCGCCGGCACCTTATGAGAAATCAAAGT

ACCAGGGATTGGCGGATGTTACTTATAGGACTCCGCCAGCACCTTATGAGAAATCAAAGT

ACCAGGGATTGGCGGATGTTGCTTTTAGGACTCCGCCAGCACCTTATGAGAAATCAAAGT

ACCAGGGATCGGCGGATGTTGCTTATAGGACTCCGCCGGCACCTTATGAGAAATCAAAGT

ACCAGGGATCGGCGGATGTTGCTTATAGGACTCCGCCGGCACCTTATGAGAAATCAAAGT

ACCAGGGATCGGCGGATGTTACTTTTAGGACTCCGCCGGCACCTTATGAGAAATCAAAGT

ACCAGGGATCGGCGGATGTTACTTTTAGGACTCCGCCGGCACCTTATGAGAAATCAAAGT

ACCAGGGATCGGCGGATGTTACTTTTAGGACTCCGCCGGCACCTTATGAGAAATCAAAGT

ACCAGGGATCGGCGGATGTTGCTTTCAGGACTCCGCCGGCACCTTATGAGAAATCAAAGT

ACCAGGGATCGGCGGATGTTGCTTTCAGGACTCCGCCGGCACCTTATGAGAAATCAAAGT

ACCAGGGATCGGCGGATGTTGCTTTCAGGACTCCGCCGGCACCTTATGAGAAATCAAAGT

ACCAGGGATCGGCGGATGTTGCTTTAAGGACTCCGCCGGCACCTTATGAGAAATCAAAGT

ACCAGGGATCGGCGGATGTTGCTTTAAGGACTCCGCCGGCACCTTATGAGAAATCAAAGT

ACCAGGGATCGGCGGATGTTGCTTTAAGGACTCCGCCGGCACCTTATGAGAAATCAAAGT

*hkhkhkhkhkhkhkk *k *hkkkkhkkk *k*k hhkhkhkhkhkhkhhdhkd *hkdhkdk *hkdkhkdkhkhkhkdkdddhhhhh

CTTTGGGTTCCGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGG

CTTTGGGTTCCGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGG

CTTTGGGTTCCGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGG

CTTTGGGTTCCGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGG

CTTTGGGTTCCGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGG

TTTTGGGTTCCGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGG

TTTTGGGTTCCGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGG

TTTTGGGTTCCGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGG

TTTTGGGTTCCGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGG

TTTTGGGTTCCGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGG

CTTTGGGTTCCGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGG

CTTTGGGTTCCGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGG
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CTTTGGGTTCCGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGG

CTTTGGGTTCCGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGG

CTTTGGGTTCCGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGG

CTTTGGGTTCCGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGG

CTTTGGGTTCCGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGG

AR RS S S S S S S S S S SRR R RS SR RS S SRR R R RS S S S SRR R RS SRR EEEEEEEEEEEEEESS

CACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGGAAACTTACCAGGTC

CACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGGAAACTTACCAGGTC

CACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGGAAACTTACCAGGTC

CACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGGAAACTTACCAGGTC

CACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGGAAACTTACCAGGTC

CACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGGAAACTTACCAGGTC

CACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGGAAACTTACCAGGTC

CACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGGAAACTTACCAGGTC

CACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGGAAACTTACCAGGTC

CACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGGAAACTTACCAGGTC

CACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGGAAACTTACCAGGTC

CACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGGAAACTTACCAGGTC

CACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGGAAACTTACCAGGTC

CACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGGAAACTTACCAGGTC

CACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGGAAACTTACCAGGTC

CACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGGAAACTTACCAGGTC

CACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGGAAACTTACCAGGTC

LR RS S SRS S SRS S SRS R E S S S S S S S S SRS RS SRS S SRR R SRR SRR EEEEEEEEEEEEEE]

CAGACATAGTAAGGATTGACAGACTGAGAGCTCTTTTTTGATTCTATGGGTGGTGGGGCA

CAGACATAGTAAGGATTGACAGACTGAGAGCTCTTTCTTGATTTTATGGGTGGTGGTGCA

CAGACATAGTAAGGATTGACAGACTGAGAGCTCTTTCTTGATTNTATGGGTGGTGGTGCA

CAGACATAGTAAGGATTGACAGACTGAGAGCTCTTTCTTGATTCTATGGGTGGTGGTGCA

CAGACATAGTAAGGATTGACAGACTGAGAGCTCTTTCTTGATTCTATGGGTGGTGGTGCA

CAGACATAGTAAGGATTGACAGATTGAGAGCTCTTTCTTGATTCTATGGGTGGTGGTGCA

CAGACATAGCAAGGATTGACAGACTGAGAGCTCTTTCTTGATTCTATGGGTGGTGGTGCA

CAGACATAGTAAGGATTGACAGACTGAGAGCTCTTTCTTGATTCTATGGGTGGTGGTGCA

CAGACATAGTAAGGATTGACAGACTGAGAGCTCTTTCTTGATTCTATGGGTGGTGGTGCA

CAGACATAGTAAGGATTGACAGACTGAGAGCTCTTTCTTGATTCTATGGGTGGTGGTGCA

CAGACATAGTAAGGATTGACAGACTGAGAGCTCTTTCTTGATTCTATGGGTGGTGGTGCA

CAGACATAGTAAGGATTGACAGACTGAGAGCTCTTTCTTGATTCTATGGGTGGTGGTGCA

CAGACATAGTAAGGATTGACAGACTGAGAGCTCTTTCTTGATTCTATGGGTGGTGGTGCA

CAGACATAGTAAGGATTGACAGACTGAGAGCTCTTTCTTGATTCTATGGGTGGTGGTGCA

CAGACATAGTAAGGATTGACAGACTGAGAGCTCTTTCTTGATTCTATGGGTGGTGGTNCA

CAGACATAGTAAGGATTGACAGACTGAGAGCTCTTTCTTGATTCTATGGGTGGTGGTGCA

CAGACATAGTAAGGATTGACAGACTGAGAGCTCTTTCTTGATTCTATGGGTGGTGGTGCA

hhkhkhkhhkhdhd *hhkhkhdhhkdhhdd *hddkdddddddd *hkdddd *dkdddddddddd * %
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TGGCCGTTTTTAGTTGGTGGAGTAATTTGTCTGGTTAATTCCGTTAACGAACGAGACCTC

TGGCCGTTCTTAGTTGGTGGAGTGATTTGTCTGGTTAATTCCGTTAACGAACGAGACCTC

TGGCCGTTCTTAGTTGGTGGAGTGATTTGTATGGTTAATTCCGTTAAGGAACGAGACCTC

TGGCCGTTCTTAGTTGGTGGAGTGATTTGTCTGGTTAATTCCGTTAACGAACGAGACCTC

TGGCCGTTCTTAGTTGGTGGAGTGATTTGTCTGGTTAATTCCGTTAACGAACGAGACCTC

TGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGTTAACGAACGAGACCTC

TGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGTTAACGAACGAGACCTC

TGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGTTAACGAACGAGACCTC

TGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGTTAACGAACGAGACCTC

TGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGTTAACGAACGAGACCTC

TGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGTTAACGAACGAGACCTC

TGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGTTAACGAACGAGACCTC

TGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGTTAACGAACGAGACCTC

TGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGTTAACGAACGAGACCTC

TGNCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGTTAACGAACGAGACCTC

TGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGTTAACGAACGAGACCTC

TGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTTAATTCCGTTAACGAACGAGACCTC

*k Khhkhkhkk Fhkhkhkhkhkhkhkkkkkk hhkhkhkhk Fhkhkhkhkhkhkhkhkhkddkhddd *hkddddhdhddhh

AGCGTGTTAACTAGCTATGCGGAGGTGACCCTTCGCGGCCAGCTTCTTAGAGGGAATATG

AGCCTGCTAACTAGCTATGCGGAGGTGACCCTCCGCGGCCAGCTTNTTAGAGGAGCTATG

AGCCTGCTAACTAGCTATGCGGAGGTGACCCTCCGCGGCCAGCTTCTTAGAGGGACTATG

AGCCTGCTAACTAGCTATGCGGAGGTGACCCTCCGCGGCCAGCTTCTTAGAGGGACTATG

AGCCTGCTAACTAGCTATGCGGAGGTGACCCTCCGCGGCCAGCTTCTTAGAGGGACTATG

AGCCTGCTAACTAGCTATGCGGAGGATTTCCTCCGCGGCCAGCTTCTTAGAGGGACTATG

AGCCTGCTAACTAGCTATGCGGAGGATACCCTTCGCGGCCAGCTTCTTAGAGGGACTATG

AGCCTGCTAACTAGCTATGCGGAGGTATCCCTCCGCAGCTAGCTTCTTAGAGGGACTATG

AGCCTGCTAACTAGCTATGCGGAGGAT -CCCTCCGCGGCCAGCTTCTTAGAGGGACTATG

AGCCTGCTAACTAGCTATGCGGAGGAT -CCCTCCGCGGCCAGCTTCTTAGAGGGACTATG

AGCCTGCTAAATAGCTATGCGGAGGAGACCCTCCGTGGCCAGCTTCTTAGAGGGACTATG

AGCCTGTTAACTAGCTATGCGGAGGTGACCCTCCGCGGCCAGCTTCTTAGAGGGACCACG

AGCCTGTTAACTAGCTATGCGGAGGTGACCCTCCGCGGCCAGCTTCTTAGAGGGACTATG

AGCCTGTTAACTAGCTATGCGGAGGATCCCCTCCGCGGCCAGCTTCTTAGAGGGACTATG

AGCCTGCTAACTAGCTATGCGGAGGTGACCTTCCGCGGCCAGCTTCTTAGAGGGACTATG

AGCCTGCTAACTAGCTATGCGGAGGTGACCTTCCGCGGCCAGCTTCTTAGAGGGACTATG

AGCCTGCTAACTAGCTATGCGGAGGTGACCTTCCGCGGCCAGCTTCTTAGAGGGACTATG

K*hkk kk Khhkk Fhkhkhkhkhkhkhkhkkkkkk * * K%k *k Khhkhkkk *hkhkkkkk * *

GCCGCTTAGGCCAAGGAAGTTTGAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTTTG

GCCGCTTAGGCCAAGGAAGTTTGAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTTTG

GCCGCTTAGGCCAAGGAAGTTTGAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTCTG

GCCGCTTAGGCCAAGGAAGTTTGAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTCTG

GCCGCTTAGGCCAAGGAAGTTTGAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTCTG

GCCGCTTAGGCCAAGGAAGTTTGAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTCTG
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GCCGCTTAGGCCAAGGAAGTTTGAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTCTG

GCCGCTTAGGCCAAGGAAGTTTGAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTCTG

GCCGCTTAGGCCAAGGAAGTTTGAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTCTG

GCCGCTTAGGCCAAGGAAGTTTGAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTCTG

GCCTTTTAGGCCAAGGAAGTTTGAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTCTG

GCCGTTCAGACCGCGGAAGTTTGAGTCAATAACAGGTCTGTGATGCCCTTAGATGTTCTG

GCCGCTTAGGCCACGGAAGTTTGAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTCTG

GCCGCTTAGGCCACGGAAGTTTGAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTCTG

GCCGCTTAGGCCAAGGAAGTTTGAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTCTG

GCCGCTTAGGCCAAGGAAGTTTGAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTCTG

GCCGCTTAGGCCAAGGAAGTTTGAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTCTG

* k * * kk ** hhkhkhkhkhkhkhkhdhd *hdhkdddddkddkdddddddddddddddddddd %%

GGCCGCACGCGCGATACACTGATGTATTCAACGAGTTTATAGCCTTGGCCGGCAGGCCCG

GGCCGCACGCGCGNTACACTGATGTATTCAACGAGTTTATAGCCNNGGCCGACAGGCCCG

GGCCGCACGCGCGCTACACTAATGTATTCAACGAGTTTATAGCCTTGGCCGACAGGCCCG

GGCCGCACGCGCGCTACACTGATGTATTCAACGAGTTTATAGCCTTGGCCGACAGGCCCG

GGCCGCACGCGCGCTACACTGATGTATTCAACGAGTTTATAGCCTTGGCCGACAGGCCCG

GGCCGCACGCGCGCTACACTGATGTATTCAACGAGTCTATAGCCTTGGCCGACAGGCCCG

GGCCGCACGCGCGCTACACTGATGTATTCAACGAGTCTATAGCCTTGGCCGACAGGCCCG

GGCCGCACGCGCGCTACACTGATGTATTCAACGAGTCTATAGCCTTGGCCGACAGGCCCG

GGCCGCACGCGCGCTACACTGATGTATTCAACGAGTCTATAGCCTTGGCCGACAGGCCCG

GGCCGCACGCGCGCTACACTGATGTATTCAACGAGTCTATAGCCTTGGCCGACAGGCCCG

GGCCGCACGCGCGCTACACTGATGTATTCAACGAGTTTATAGCCTTGGCCGACAGGCCCG

GGCCGCACGCGCGCTACACTGATGTATTCAACGAGTCTATAGCCTTGGCCGACAGGCCCG

GGCCGCACGCGCGCTACACTGATGTATTCAACGAGTTTATAGCCTTGGCCGACAGGCCCG

GGCCGCACGCGCGCTACACTGATGTATTCAACGAGTTTATAGCCTTGGCCGACAGGCCCG

GGCCGCACGCGCGCTACACTGATGTATTCAACGAGTTTATAGCCTTGGCCGACAGGCCCG

GGCCGCACGCGCGCTACACTGATGTATTCAACGAGTTTATAGCCTTGGCCGACAGGCCCG

GGCCGCACGCGCGCTACACTGATGTATTCAACGAGTTTATAGCCTTGGCCGACAGGCCCG

hhkhkhkhkhkhkhkhhhdhd *hkhddkd *hkddddddddddddd *hkddddk Kkhkhkhkk K*hkkkkkkk

GGTAATCTTTGAAATTTCATCGTGATGGGGATAGATCATTGCAATTGTTGGTCTTCAACG

GGTAATCTTTGAAATTTCNTCGTGATGGGGATAGATCATTGCAATTGTTGGTCTTCAACG

GGTAATCTTTGAAATTTCATCGTAATGGGGATAGATCATTGCAATTGTTGGTCTTCAACG

GGTAATCTTTGAAATTTCATCGTGATGGGGATAGATCATTGCAATTGTTGGTCTTCAACG

GGTAATCTTTGAAATTTCATCGTGATGGGGATAGATCATTGCAATTGTTGGTCTTCAACG

GGTAATCTTTGAAATTTCATCGTGATGGGGATAGATCATTGCAATTGTTGGTCTTCAACG

GGTAATCTTTGAAATTTCATCGTGATGGGGATAGATCATTGCAATTGTTGGTCTTCAACG

GGTAATCTTTGAAATTTCATCGTGATGGGGATAGATCATTGCAATTGTTGGTCTTCAACG

GGTAATCTTTGAAATTTCATCGTGATGGGGATAGATCATTGCAATTGTTGGTCTTCAACG

GGTAATCTTTGAAATTTCATCGTGATGGGGATAGATCATTGCAATTGTTGGTCTTCAACG

GGTAATCTTTGAAATTTCATCGTGATGGGGATAGATCATTGCAATTGTTGGTCTTCAACG

GGTAATCTTTGAAATTTCATCGTGATGGGGATAGATCATTGCAATTGTTGGTCTTCAACG
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GGTAATCTTTGAAATTTCATCGTGATGGGGATAGATCATTGCAATTGTTGGTCTTAAACG

GGTAATCTTTGAAATTTCATCGTGATGGGGATAGATCATTGCAATTGTTGGTCTTCAACG

GGTAATCTTTGAAATTTCATCGTGATGGGGATAGATCATTGCAATTGTTGGTCTTCAACG

GGTAATCTTTGAAATTTCATCGTGATGGGGATAGATCATTGCAATTGTTGGTCTTAAACA

GGTAATCTTTGAAATTTCATCGTGATGGGGATAGATCATTGCAATTGTTGGTCTTCAACG

hhkhkhkhhkhkhkhkhkhkhhkhhddd *hkddk *hdddddddddddddddddddddddbdbdbdddd *k*k

AGGAATT-CCTAGTAAGCGCGAGTCATCAGCTCGCGTTGACTACGTCCC-TGCCCTTTGT

AGGAATT-CCTAGTAAGCGCGAGTCATCAGCTCGCGTTGACTACGTCCC-TGCCCTTTGT

AGGAATT-CCTAGTAAGCGCGAGTCATCAGCTCGCGTTGACTACGTCCC-TGCCCTTTGT

ARGAATT-CCTAGTAAGCGCGAGTCATCAGCTCGCGTTGACTACGTCCC-TGCCCTTTGT

AGGAATT-CCTAGTAAGCGCGAGTCATCAGCTCGCGTTGACTACGTCCC-TGCCCTTTGT

AGGAATT-CCTAGTAAGCGCGAGTCATCAGCTCGCGTTGACTACGTCCC-TGCCCTTTGT

AGGAATT-CCTAGTAAGCGCGAGTCATCAGCTCGCGTTGACTACGTCCC-TGCCCTTTGT

AGGAATT-CCTAGTAAGCGCGAGTCATCAGCTCGCGTTGACTACGTCCC-TGCCCTTTGT

AGGAATT-CCTAGTAAGCGCGAGTCATCAGCTCGCGTTGACTACGTCCC-TGCCCTTTGT

AGGAATT-CCTAGTAAGCGCGAGTCATCAGCTCGCGTTGACTACGTCCC-TGCCCTTTGT

AGGAATT-CCTAGTAAGCGCGAGTCATCAGCTCGCGTTGACTACGTCCC-TGCCCTTTGT

AGGAATT-CCTAGTAAGCGCGAGTCATCAGCTCGCGTTGACTACGTCCC-TGCCCTTTGT

AGGAATT-CCTAGTAAGCGCGAGTCATCAGCTCGCGTTGACTACGTCCC-TGCCCTTTGT

AGGAATT-CCTAGTAAGCGCGAGTCATCAGCTCGCGTTGACTACGTCCC-TGCCCTTTGT

AGGAATT-CCTAGTAAGCGCGAGTCATCAGCTCGCGTTGACTACGTCCC-TGCCCTTTGT

GAGAATTTCCTAGTAAGCGCGAGTCATCAGCTCGCGTTGACTACGTCCCCTGCCCTTTG-

AGGAATT-CCTAGTAAGCGCGAGTCATCAGCTCGCGTTGACTACGTCCC-TGCCCTTTGT

hhhkhhk Fhkhkhkhkhkhkhhhkhhddkddddddddddddbdddddbdddbdddbdddd *hkddddddh

ACACACCGCCCGTCGCTCCTACCGATTGAATGGTC- -~ ~--~-----—-----------—--—-

ACACACCGCCCGTCGCTCCTACCGATTGAATGGTCCGGTGAAGTGTTCGGATCGCGGCGA

ACACACCGCCCGTCGCTCCTACCGATTGAATGGTC--~--~~~~--------—--"------—-

ACACACCGCCCGTCGCTCCTACCGATTGAATGGTCCGGTGAAGTGTTCGGATCGCGGCGA

ACACACCGCCCGTCGCTCCTACCGATTGAATGGTCCGGTGAAGTGTTCGGATCGCGGCGA

ACACACCGCCCGTCGCTCCTACCGATTGAATGGTCCGGTGAAGTGTTCGGATCGAGGCGA

ACACACCGCCCGTCGCTCCTACCGATTGAATGGTCCGGTGAAGTGTTCGGATCGAGGCGA

ACACACCGCCCGTCGCTCCTACCGATTGAATGGTCCGGTGAAATGTTCGGATCGCGGCGA

ACACACCGCCCGTCGCTCCTACCGATTGAATGGTCCGGTGAAGTGTTCGGATCGCGGCGA

ACACACCGCCCGTCGCTCCTACCGATTGAATGGTCCGGTGAAGTGTTCGGATCGCGGCGA

ACACACCGCCCGTCGCTCCTACCGATTGAATGGTCCGGTGAAGTGTTCG---~-~-~-----~-

ACACACCGCCCGTCGCTCCTACCGATTGAATGGTCCGGTGAAGTGTTCGGATCGCGGCGA

ACACACCGCCCGTCGCTCCTACCGATTGAATGGTCCGGTGAAGTGTTCGGATCGCGGCGA

ACACACCGCCCGTCGCTCCTACCGATTGAATGGTCCGGTGAAGTGTTCG-~-~-~-~-~-~----~

ACACACCGCCCGTCGCTCCTACCGATTGAATGGTCCGGTGAAGTGTTCGGATCGAGGCGA

ACACACCGCCCGTCGCTCCTACCGATTGAATGGTCCGGTGAAGTGTTCGGATCGCGGCGA
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Figure S2. DNA sequence alignment of the 18S rDNA segments used for phylogenetic analyses (tree
presented in Figure S1). The 18S rDNA segment identified for the first time in this study is
highlighted in yellow. Nucleotide identity in given positions is denoted by the asterisk * at the
bottom of the alignment.



(@)

5 AGTGTTTCTTATGGACAATGGGATTATTGTTTCAGCCACAATTTGGATATTTTAGGAGAAC
AATAGCAAAGTTCTTTGCACTAATAACAGTAATAGATGATATTTATGATGCATATGGCACTT
TGGAAGAACTGGAGTGCTTCACAAATGCTATCGAGAGATGGGAZ

(b)

BAD98243.1 MATELLCLHRPISLTHKLFRNPLP-------- KVIQATPLTLKLRCSVSTENVSFTETET
AAQ16588.1 MATELLCLHRPISLTHKLFRNPLP- - - - - - - - KVIQATPLTLKLRCSVSTENVSFSETET
CAL69918.1 MATELLCLHRPISLTHKLFRNPLP- - --- - -- KVIQATPLTLKLRCSVSTENVSFTETET
AEK70970.1 MATELLCLHRPISLTPKLFRNPLP-------- KVILATPLTLKLRCSVSTENVSFTETET
AAQ84170.1 MATNLLCLSNKLSSPTPTPSTRFPQSKNF I TQKTSLANPKPWRVICATSSQFT - -QITEH
CUR52979.1 MATNPSCLSTPFLSSTPALSTRFPLSENFT - QKTSLVNPKPWPLISAVSSQFS - -QIAED
AEK70968.1 | —
AER70969.1 | R —_—
BAS30551.1 - -MIMATDQLLCMNPGCFFAHKLG- - - - - - - - - TSQSARRPLQGIASTTSRPSQLVRCSA
BAS30550.1 MIHIMAT-ELLYMSPGCFFAHKLS - -------- TSQSARRPLQGIASTTSRPSQMVRCSA
BAAP40638.1 = ------------ MALRLLSTPHLP--------- QLCSRRVSGRVHCSASTQVSDAQ- - - -
BAF02831.1 ----------—- MALRLLETPHLP--------- VLSSRRANGRVRCSASTQISDPQ- - - -
EEPO0000.1 ~  ==========================c======================—==========
BAS30549.1 -MELSLAASLANCNFTRLLPSKTS--------- ISLVASRRASIRPAVLCMAISETSTES
BAD98243.1 EARRSANYEPNSWDYDYLLSSDTD- - - - - - ESIEVYKDKAKKLEAEVRREINNEKAEFLT
AAQ16588.1 ETRRSANYEPNSWDYDYLLSSDTD- - - - - - ESIEVHKDKAKKLEAEVRREINNEKAEFLT
CAL69918.1 ETRRSANYEPNSWDYDYLLSSDTD- - - - - - ESTEVYKDKAKKLEAEVRREINNEKAEFLT
AEK70970.1 ETRRSANYEPNSWDYDYLLSSDTD- - - - - - ESTEVYKDKAKKLEAEVRREINNEKAEFLT
AAQ84170.1 NSRRSANYQPNLWNFEFLQSLEND- - - - - - LKVEKLEEKATKLEEEVRCMINRVDTQPLS
CUR52979.1 NSRRSANYHPNLWDFEFLQSLEND- - - - - - SKMEKLEEKATKLEEEVRNMMNEAKTEALS
AEK70968.1 - - -RSANYQPNLWNFEFLQSQEYD- - - - - - LMVETLQERATKLEEEVRRLINRVDIEPLK
AEK70969.1 - -RRSGNYQPNLWNFDFLQSQKND- - - - - - LKEEMLQERAGKLEEEVRGLINEVDTEPLS
BAS30551.1 SQRLSANFQPSSWSYDFLQSLEAN- - - - - - YHVETYKEKVEKLEKEVKRMINKEDASLMT
BAS30550.1 DORLSANYQPSSWSYDFLQSLEAN- - - - - - YHVETYKEKVEKLEKEVRHTI INKEDASLMT
AAP40638.1 GGRRSANYQPSVWTYNYLQSLVADDIRRSRREVEQEREKAQILEEDVRGALNDGNAEPMA
BAF02831.1 EGRRSANYQPSVWTYNYLQSIVAGEGRQSRREVEQQKEKVQILEEEVRGALNDEKAETFT
BRE0000 0
BAS30549.1 VVRRSANFQPATWHYDFIQSLRSD--- - - - YTEESCSQRIDKLKGEVRMMLQKA - VDPLE
BAD98243.1 LLELIDNVQRLGLGYRFESDIRGALDRFVS - - SGGFDAVTKTSLHGTALSFRLLRQHGF -
AAQ16588.1 LLELIDNVQRLGLGYRFESDIRRALDRFVS - - SGGFDGVTKTSLHGTALSFRLLRQHGF -
CAL69918.1 LPELIDNVQRLGLGYRFESDIRRALDRFVS - - SGGFDAVTKTSLHATALSFRLLRQHGF -
AEK70970.1 LLELIDNVQRLGLGYRFESDIRRALDRFVS - - SGGFDAVTKTSLHATALSFRFLRQHGF -
AAQ84170.1 LLELIDDVQRLGLTYKFEKDI IKALENIVL- - LDENK- KNKSDLHATALSFRLLRQHGF -

CUR52979.1 LLELIDDVQRLGLTYKFEKDIIKALEKIVP--LDE------ SGLHVTSLSFRILRQHGF -
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CAL69918.1

LLELVDNVQRLGLTYKFEDDINKALERIVS--LDE---REKSGLHATALIFRLLRQHGF -
LLELIDNVERLGLTYKFQEDINKALGRIVS--SDIN- - --KSGLHAAALTFRLLRQHGF -
TLELIDDIQRLGLGYRFEEEIREALERISS - -LEGFNSGIEKSLHATALGFRLLRQHGFN
TLELIDDIQRLGLGYRFEEDIRKALERISS--LEGFDSGIEKSLHAAALGFRLLRQHGFN
IFALVDDIQRLGLGRYFEEDISKALRRCLS - -QYAVTGSLQKSLHGTALSFRVLRQHGF -
IFATVDDIQRLGLGDHFEEDISNALRRCVS - -KGAVFMSLQKSLHGTALGFRLLRQHGY -

RLELIDVLQRLGLSYHFDEEIQKILESIYDANYGGKIPSNKENIYATALEFRLLRQLGY -

EVSQEAFSGFKDONGNFLENLKEDIKAILSLYEASFLALEGENILDEAKVFAISHLKELS
EVSQEAFSGFKDONGNFLENLKEDIKAILSLYEASFLALEGENILDEAKVFAISHLKELS
EVSQEAFSGFKDONGNFLKNLKEDIKAILSLYEASFLALEGENILDEAKVFAISHLKELS
EVSQEAFGGFKDONGNFLENLKEDIKAILSLYEASFLALEGENILDEAKVFAISHLKELS
EVSQDVFERFKDKEGGFSGELKGDVQGLLSLYEASYLGFEGENLLEEARTFSITHLKNNL
EVSQDVFKRFKDKEGGFCAELKDDVQGLLSLYEASYLGFEGESLLDEARAFSITHLKNNL
EVSQDVFESTRDKEGRFKAEIKGDVQGLLSLYEASYLGFEGENLLDEAREFSMTHLKN-L
QISQDVFEKFKDKEGRFSAEIKGDVQGLLSLYEASYLGFEGENVLEEARAFSTTHLRN-T
YVSQDISKIIKDONGSFKESLSKDVKGMLSLYEASHLAFQGESPWGEAREFTRTHLNDLTI
YVSQDIFKITIKDONGSIKESLSKDVKGMLSLYEASHLAFQGESLWDEAREFTRTHLNDLT
EVSQDVFKIFMDESGSFMKTLGGDVQGMLSLYEASHLAFEEEDILHKAKTFAIKHLENLN
EVSQDVFKIFLDESGSFVKTLGGDVQGVLSLYEASHLAFEEEHILHKARSFAIKHLENLN

GVPQEIFNSFRNEQGNFKASLCDDIKGILCLYEASFLLVEGETILEETRDFTTKQLKEYT

EEKIGK-ELAEQVNHALELPLHRRTQRLEAVWSIEAYRKKEDANQVLLELAILDYNMIQS
EEKIGK-ELAEQVSHALELPLHRRTQRLEAVWSIEAYRKKEDANQVLLELAILDYNMIQS
EEKIGK-DLAEQVNHALELPLHRRTQRLEAVWSIEAYRKKEDADQVLLELAILDYNMIQS
EEKIGK-DLAEQVNHALELPLHRRTQRLEAVWSIEAYRKKEDANQVLLELAILDYNMIQS
KEGINT-KVAEQVSHALELPYHQRLHRLEARWFLDKYEPKEPHHQLLLELAKLDFNMVQT
NKGINT-KVAQQVSHALELPYHRRLHRLEARWLLDKYEPKEPHHHLLHELAKLDFNLVQS
NEGVVTPKLAEQINHALELPYHRRFQRLEARWFIENYEVKEPHDRLLVELAKLDFNMVQS
KQGVST-KMAEQISHALELPYHRRLOQRLEARRFIDKFEIKEPQDRLLLELAKLDFNMVQT
RSGDLSKDVAEEIRHALELPLHQRMNRLEARRYIEGYAKRSDANRVLLEFAKWDEFNMVQS
RSDDLSKDVAEEIRHALELPLHQRMNRLEARRYIEGYAKRSDANRVLLEFAKWDEFNMVQS
--HDIDQDLQDHVNHELELPLHRRMPLLEARRFIEAYSRRSNVNPRILELAVMKFNSSQL
--SDVDKDLQDQVKHELELPLHRRMPLLEARRSTIEAYSRRGYTNPQILELALTDFNVSQS

KQSTDE-NLTDLVSHALEVPLHWRMLRLETRRFIDVYRSREDANPILLELATLDFNLVQT

VYQRDLRETSRWWRRVGLATKLHFARDRLIESFYWAVGVAFEPQYSDCRNSVAKMFSFVT
VYQRDLRETSRWWRRVGLATKLHFARDRLIESFYWAVGVAFEPQYSDCRNSVAKMFSFVT

VYQRDLRETSRWWRRVGLATKLHFARDRLIESFYWAVGVAFEPQYSDCRNSVAKMFSFVT
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VYQRDLRETSRWWRRVGLATKLHFARDRLIESFYWAVGVAFEPQYSDCRNSVAKMFSFEFVT
LHQKELQDLSRWWTEMGLASKLDFVRDRLMEVYFWALGMAPDPQFGECRKAVTKMEFGLVT
LYQKELRELSLWWREIGLTSKLDFVRDRLMEVYFWALGMAPDPQFSECRKVVTKMFGLVT
LOKKEVGELSRWWKEIGLTSKLDFVRDRLVEVYFWASGMAPDPQLSECRKAVTKMFGLVT
LOQOKELRDLSRWWKEIGLARKMEFVRDRLMEVYFWAVGMAPDPLLSDCRKAIAKMFGLVT
TLONDLKDLSRWWKEVGLTNKLSFARDRLVESFFWSVGMAFEPQYSRLREELTKVFAFVT
TLONDLKDLSRWWKDVGLTNKLSFARDRLVESFFWSVGMAFEPQYSRLREELTKVFAFVT
TLQRDLQODMLGWWNNVGLAKRLSFARDRLMECFFWAVGIAREPALSNCRKGVTKAFSLIL
YLORDLQEMLGWWNNTGLAKRLSFARDRLIECFFWAVGIAHEPSLSICRKAVTKAFALIL
——————————————————————————————— CFLWTMGLLFQPQFGYFRRTIAKFFALIT
SHQEDVKEISRWWKNTGLGEKLSFARDRLMESFLWSAGVMFQPQYGYSRRIFTKIFALIT
g @3 BY o W, o8%W ©,88

IIDDIYDVYGTLDELELFTDAVERWDVNAINDLPDYMKLCFLALYNTINEIAYDNLKDKG
IIDDIYDVYGTLDELELFTDAVERWDVNAINDLPDYMKLCFLALYNTINEIAYDNLKDKG
IIDDIYDVYGTLDELELFTDAVERWDVNAIDDLPDYMKLCFLALYNTINEIAYDNLKDKG
IIDDIYDVYGTLDELELFTDAVERWDVNAINDLPDYMKLCFLALYNTINEIAYDNLKEKG
IIDDVYDVYGTLDELQLFTDAVERWDVNAINTLPDYMKLCFLALYNTVNDTSYSILKEKG
IIDDVYDVYGTLDELQLFTDAVERWDVNAINTLPDYMKLCYLALYNTVNDTAYSILKEKG
IIDDVYDVYGTLDELELFTNAVERWDVNAVDTLPDYMKLCFFALYNTVNDTAYNLLKEKG
IIDDVYDVYGTLDELQLFTDAVERWDVNALDTLPDYMKLCFLALYNTVNDTAYSLLRERG
VIDDVYDVYGTVDELELFTDAIERWDVQAVQONLPAYMRICFLALYSTVNDLVYETLKERD
VIDDVYDVYGTVDELELFTDAIERWDVQAVONLPDYMRICFLALYNTVNDLVYETLKERD
VLDDVYDVFGTLDELELFTDAVRRWHEDAVENLPGYMKLCFLALYNSVNDMAYETLKETG
VLDDVYDVFGTLEELELFTDAVRRWDLNAVEDLPVYMKLCYLALYNSVNEMAYETLKEKG
VIDDIYDAYGTLEELECFTNAIERW--------------— - - - —— - —— - - ————
ILDDVYDVYGTLDELELFTNAIERWDTNTIDQLPYYMKICFLTLHNSINEIAYDILRERG
sokkokk  kk . .kk . kk k. kk

ENILPYLTKAWADLCNAFLQEAKWLYNKSTPTFDDYFGNAWKSSSGPLQLVFAYFAVVQON
ENILPYLTKAWADLCNAFLQEAKWLYNKSTPTFDDYFGNAWKSSSGPLQLIFAYFAVVQON
ENILPYLTKAWADLCNAFLQEAKWLYNKSTPTFDEYFGNAWKSSSGPLQLVFAYFAVVQON
ENILPYLTKAWADLCNAFLQEAKWLYNKSTPTFDDYFGNAWKSSSGPLQLVFAYFAVVQON
HNNLSYLTKSWRELCKAFLQEAKWSNNKIIPAFSKYLENASVSSSGVALLAPSYFSVCQQ
HNNISYLTKSWCELCKAFLQEAKWSNNKIIPAFNKYLDNASVSSSGVALLAPSYFLVCQE
DNNLPYLAKSWSDLCKAFLQEAKWSNNKIIPSFNKYIENASVSSSGGALLTPCYFSIRQ-
DNSLPYLAKSWSELCKAFLQEAKWSNKKTIPEFREYLDNASVSSSGGALLTPCYFSLLTQ
EYILPYLTKAWADMCKAFLQEKKWTQNEETPSFEDYLENGWRSSSGGVFLVNAYLLMSQD
EYILPYITKAWADMCKAFLQEKKWTQNKETPSFEDYLENGWMSSSGGVFLVNSYLLVSQD
ENVTPYLTKVWYDLCKAFLQEAKWSYNKITPGVEEYLNNGWVSSSGQVMLTHAYFLSSPS
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---IKKE----EIDNLQKYHDIISRPSHIFRLCNDLASASAEIARGETANSVSCYMRTK-

---IKKE----EIENLQKYHDIISRPSHIFRLCNDLASASAEIARGETANSVSCYMRTK-

QEDISDH----ALRSLTDFHGLVRSSCVIFRLCNDLATSAAELERGETTNSIISYMHEND
Q-DISDQ----ALHSLTNFHGLVRSSCTIFRLCNDLATSSAELERGETTNSITSYMHEN-
--DITNQ----ALDSLTNYHGPVRSSCAIFRLCNDLATSAAELERGETTNSITSYMQDN -

DVAVTSQFHSSTIDSLTNFHGVVRSSCTIFRLCNDLATSAAELERGETTNSITSYMREK-
---FTKQ----GLESLENYHNLLRWPSIIFRLANDLATSSAELERGETTNSISCIMSDT -
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GISEEQARDELRNLIDAEWKQINRERVFDQT-FPKAFIETAINMARVSHCTYQYGDGLGR
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GLSEESARQHLTNLIEETWKQMNKDTMSGESPFTKPFMETAINLARTIAQCQYQHGDGHGN
GLSEESARQHLRNLIEETWKQMNKGTMSGESPFTKPFMETAINLARTIAQCQYQHGDGHGN
GFSESEARKQVIEQIDTAWRQMNK-YMVDHSTFNRSFMOQMTYNLARMAHCVYQDGDAIGA
GISELEARECVKEEIDTAWKKMNK-YMVDRSTFNQSFVRMTYNLARMAHCVYQDGDAIGS

GKSQEESRKYISSLIETTWKKMNKERAVGSS-LFQTYVEIGINLARTAQCMYQHGDGLSV
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Figure S3. IspS DNA sequence and protein sequence alignment. (a) DNA sequence of the 165 bp
segment of the gene (IspS) encoding for the isoprene synthase protein in pin oak (Quercus palustris),
identified for the first time in this study. (b) protein sequence alignment of the pin oak IspS protein
segment and known IspS proteins of other species, used for phylogenetic analyses (tree presented in
Figure 6). The Quercus palustris IspS segment is highlighted in yellow. Amino acid identity in given
positions is denoted by the asterisk * at the bottom of the alignment. The amino acid F338 unique to
isoprene synthases is highlighted in bold in the novel pin oak segment. Also highlighted is the
highly conserved DDXXD sequence.



