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Figure S1. Nucleotide sequence of TUA from E. ulmoides.

GGAGCGTCTCTCTGTTGATTATGGTAAGAAATCAAAGTTGGGTTTCACTGTCTACCCCT
CCCCCCAGGTCTCTACATCAGTTGTTGAGCCCTACAACAGCGTCCTCTCAACTCACTCT
CTCCTGGAACACACGGATGTTGCTATCCTTCTTGACAATGAGGCCATTTACGATATCTGC
AGACGCTCACTTGACATTGAGCGGCCCACATACACCAACCTCAACCGTCTCGTCTCTC
AGGTGATTTCCTCCTTGACCGCATCTCTGAGGTTTGACGGTGCCCTGAATGTGGACATG
ACCGAATTCCAAACCAACTTGGTACCCTACCCAAGAATCCACTTCATGCTCTCCTCCTA
TGCTCCTGTCATCTCTGCTGAGAAAGCCTACCACGAGCAACTCTCTGTGGCCGAAATC
ACCAACAGTGCCTTTGAGCCTTCCTCCATGATGGCTAAATGTGACCCCCGTCACGGCA
AATACATGGCTTGCTGTCTCATGTACCGAGGCGATGTCGTCCCCAAAGACGTCAATGCC
GCCGTTGCCACCATCAAGACCAAACGGACCATCCAGTTCGTTGATTGGTGCCCCACTG
GTTTCAAGTGTGGTATTAATTACCAGCCGCCAACTGTTGTTCCGGGTGGTGATTTGGCT
CGGGTTCAGAGGGCGGTTTGTATGATCTCGAACTCGACAAGTGTGGCGGAGGTATTTT
CGAGGATTGACCATAAGTTTGATCTCATGTATGCGAAGCGGGCTTTTGTGCATTGGTAT
GTGGGTGAGGGAATGGAAGAAGGAGAGTTTTCGGAAGCTCGGGAGGATCTTGCAGCT
CTTGAGAAGGATTATGAGGAAGTTGGTGCCGAGGGGGCGGAGGATGAGGGTGATGAA
GGGGATGAGTACTGAGTTGGGTTTCTAGCAATATGGGCATTACTGTCTTATTGTTTCTGT
TTGTCTTTCGTTTTTGATTGTTTGTTTGGTGTTCGTACATTTGCTCTGTTTGAAAAAATG
TGTTGAAACTTTCGACTTCTGTTTTCAGCTATAAAGGTTAACTAATGCAAGTATTGTTTT
TTTTAATCTTTTAATCAAGATACACGAATGATCTAATTGTGAAAGGGAAACGCTTAATTT
ATTCTAGTTTTTCATTGATTATGATGATGGACCTTTCAACAATTCATTCACTGT




Figure S2. Nucleotide sequence of 18S rRNA from E. ulmoides.

AAAAGCTCGTAGTTGAACCTTGGGCCTGGCTGGCCGGTCCGCCTCACCGCGTGTACTG
GTCCGGCCGGGCCTTTCCTTCTGGGGAACCTCATGCCCTTCACTGGGCGTGTTGGGGA
ACCAGGACTTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCCTTTGCTCGAATACA
TTAGCATGGAATAATAGAATAGGACGTGTGGTTCTATTTTGTTGGTTTCTAGGACCGCCG
TAATGATTAATAGGGATAGCCGGGGGCATTTGTATTCAATGGCAAGGGGTGAAATCCTT
GGATTCATTGAAGACAAACTTCTGCGAAAGCATTTGCCAAGGAGATCTTCATAAATCA
AGAACGAAGGTGAGGAGGTCGAAAACGAGTAGATACGGTGGTAGTCTTCACAGTAAA
CTAGGCAGAGGAGGGAGCGAGCG



Figure S3. Nucleotide sequence of ACT97 from E. ulmoides.

AGATGATGCTCCACGGGCTGTGTTCCCAAGCATTGTAGGTCGACCACGCCACATAGGC
GTTATGGTCGGTATGGGCCAAAAAGATGCATATGTTGGAGATGAAGCTCAATCCAAACG
TGGTATATTGACACTCAAATATCCAATTGAACACGGCATTGTGAGCAATTGGGATGATAT
GGAAAAGATATGGCATCACACCTTCTACAACGAGCTTCGTGTTACTCCTGAAGAGCAC
CCCGTCCTCCTGACTGAAGCTCCGTTGAACCCGAAGGCCAATCGCGAGAAGATGACTC
AGATCATGTTCGAGACATTTAATACGCCTGCAATGTATGTTGCTATTCAAGCAGTTCTTT
CGCTGTATGCTAGTGGTCGAACCACCGGAATTGTTTTGGACTCTGGTGACGGTGTGAG
CCACACGGTACCCATATATGAAGGTTATGCCCTCCCACATGCCATCCTCCGTCTAGACTT
GGCTGGCCGCGACCTGACCGACCACCTCATGAAAATCCTGACCGAGCGTGGCTACTCC
TTCACCACCACCGCTGAGCGGGAAATTGTCCGCGACATGAAGGAAAAACTCGCCTACA
TTGCCCTAGACTATGAGCAAGAGATGGAGACCTCAAAGACAAGCTCCTCCGTCGAGA
AGAGCTACGAGCTGCCCGACGGGCAGGTCATCACTATCGGCGCCGAGCGGTTCCGATG
CCCTGAGGTTCTTTTCCAGCCGTCGGCAATTGGAATCGAGGCCGCCGGAATTCACGAG
ACGACATATAATTCGATCATGAAGTGTGATGTGGATATCAGGAAGGATTTGTATGGAAAT
ATTGTGTTGAGTGGTGGTTCAACGATGTTTCCTGGGATTGCCGAGAGGATGAATAAGG
AGATTACGGCGCTTGCACCACCTAGCAGCATGAAGATCAAGGTGGTGGCACCTCCTGA
GAGGAAGTACAGTGTCTGGATTGGAGGGTCTATCTTAGCTTCACTCAGTACCTTCCAGC
AGATGTGGATTTCAAAGGCCGAATATGATGAATCTGGTCCTTCCATTGTTCATCGTAAAT
GCTTCTGAGTTGTGTGAAGACAAACCCAATGGTATATCTTCCCTTTATTTTCGAAACCG
TGTCGTATTAGAGTTCTGTTTGG



Figure S4. Nucleotide sequence of ACT from E. ulmoides.

AATTATATGGGACCGTCAAACATGCCTTTCGATTTTTCCCTCGTATGTTGCCTAAATTTTT
TCCTCTAGGCTGGATTTGCTGGTGATGATGCTCCAAGGGCTGTGTTTCCCAGTATCGTT
GGCCGACCTCGACATACTGGTGTTATGGTTGGGATGGGCCAAAAGGATGCTTATGTTGG
TGATGAAGCACAGTCAAAAAGAGGTATCCTTACCTTGAAATACCCAATAGAACACGGC
ATAGTCAGCAATTGGGACGATATGGAGAAGATCTGGCACCACACTTTCTACAACGAAC
TTCGTGTTGCACCTGAAGAGCACCCCATACTACTTACAGAAGCTCCATTGAACCCCAA
GGCTAACAGAGAGAAAATGACCCAAATCATGTTCGAGACCTTTGATGCGCCTGCAATG
TATGTTGCTATTCAGGCCGTTCTGTCTCTTTATGCCAGTGGTCGTACAACAGGTATCGTC
TTGGACTCCGGTGACGGCGTCAGCCACACGGTACCAATTTACGAAGGTTATGCCCTTC
CCCATGCAATCCTCCGGCTAGACCTCGCTGGCCGTGATCTAACGGATTCCCTAATGAAA
ATCCTCACCGAAAGAGGTTACACCTTCACCACAACAGCAGAACGAGAAATCGTACGT
GACATCAAGGAGAAGCTCGCCTACATTGCCCTCGACTATGAGCAGGAACTGGAGACTG
CCAAGACCAGCTCCGCCATCGAGAAGAGCTACGAACTGCCTGACGGTCAGGTCATCA
CCATAGGGGCGGAGCGGTTCCGCTGTCCGGAAGTTCTGTTCCAGCCGTCATTCATCGG
GATGGAGTCGCCGGGGATTCATGAAACCACTTACAATTCGATCATGAAGTGTGACGTT
GATATCCGGAAGGATTTGTATGGGAATATTGTGCTTAGCGGTGGGTCAACGATGTTTCC
AGGGATTGCTGAGCGTATGAATAAGGAGATTTCGGCACTTGCCCCTAGCAGCATGAAG
ATCAAGGTGGTGGCACCTCCTGAGAGGAAGTACAGTGTCTGGATTGGAGGGTCTATCT
TAGCTTCACTCAGTACCTTCCAGCAGATGTGGATTTCAAAGGCCGAATATGATGAATCT
GGTCCTTCCATTGTTCATCGTAAATGCTTCTGAGTTGTGTGAAGACAAACCCAATGGTA
TATCTTCCCTTTATTTTCGAAACCGTGTCGTATTAGAGTTCTGTTTGGTTTTTTTTCAAGT
TTGGAGTAAAATGTTTGGAACTGTACTATGTTATAATATAGAGTTGGGTAATTTGTGATG
GGTGTATCTTAGGTTTTGCTGTTT




Figure S5. Nucleotide sequence of HIS4 from E. ulmoides.

GGGAGGCTGGTCATTCAATCTTCGTCTCTCTCTCTGGTTTTCAAGCTCCGGCGAATTTT
TCCGAACAGCTAACGACGATGTCCGGCCGTGGAAAGGGAGGCAAGGGACTGGGAAA
GGGAGGTGCGAAGCGGCACCGTAAGGTCCTCCGGGACAACATCCAGGGAATCACGAA
GCCGGCGATTCGTCGTCTGGCTAGGAGAGGCGGAGTCAAGCGTATCAGCGGCCTCATC
TACGAGGAGACTCGCGGAGTCCTCAAGATCTTCCTCGAGAACGTGATCCGCGACGCCG
TCACCTACACCGAGCACGCCAGGAGGAAGACGGTGACCGCCATGGACGTCGTCTACG
CTCTGAAAAGGCAGGGAAGGACTCTCTATGGTTTCGGCGGTTGATCAAGTTAGCTTTA
GATCTGGATGTATATTACTATATTGTAAGGATTAGATTCTGTTAGTCTTTTGAATCTCCTA
GTGTTTGATTTTCAATTAGAATTCGATCTGTCTTACTACAATCTATCCGGTTGTTCTTCGT
TCAATTCTCTAATCACATGCTACTTTTTTGTTGCATCCATTTGTTTGCGGATTGTGATTTA
CTCTTATTACGTATGCTATGATTGTATTAGAAACTTCAAATTTCTTGTTGCCGTTTGAACA
ATCTTGGTATAATTTGATCTAAATCAACGACGGATTGGGTTTGATTTTTATCTAAAATAA
GGAAATGATTAATTTAGGCAAAATTGGATACTGTCCATGTTAGATATGGTGCACGCTGA
GTGTGCCATTAGGCATACACGGGGCCATTAGATTAGGCGCACACAGAGCATGATCGAG
TTGTTTTGAGTTCATTTTGAGATAGTATAGAGGACGACTGAGCTCTTAGGTTATCCTTTG
GCAGGAAGGAAGGAAAAGGAAAAGGGGATTTTTTTTTTTTTTTTCCTGATTCTGATTTT
TGCGGAGG




Figure S6. Nucleotide sequence of HIS2B from E. ulmoides.

TTGAAACGACAAGATCCATGAAATTAGAAAATTTTACACAAATTCAGGATTGTATTCCA
TATCTGTAATACACAAATTGGACAAAGAGGATCCAAAACAATCTTCAAAAGCAGAACA
CAAGCCAAAAGAGGCAGAAATAACCAAAAGGAACAAATATTTAACTACAACTAATATA
CTAACCCTAATCCTAGCAATTGGTATTCAGATATGCAGAGAATTGAAACACCGGATTCA
GCAATTACCAACAGTGTCTTCAGGAGCTCGTGAATTTCGTCACGGCCTTGGTCCCCTCA
GAAACAGCGTGCTTGGCCAATTCGCCGGGAAGCACCAATCTCACGGCGGTCTGGATCT
CCCGGGAGGTGATTGTCGGCTTCTTGTTGTACCTTGCGAGCCTCGACGACTCCTGAGC
AAGCTTCTCGAAGATATCGTTGATGAAGCTGTTCATGATGCCCATGGCCTTGCTCGAGA
TCCCGATGTCGGGGTGGACCTGCTTGAGGACCTTGAAGATGTAGATC



Figure S7. Nucleotide sequence of TUB from E. ulmoides.

GGTTCTAAATTTGACCCTCCTAACACAACTTATCAAAGAAGATGATGGTGTCTCCTTGG
ATGGGAAAAGGAACATTATATATTTTCCCAAAAAAACCCAAAGATTCATTCACAACCCA
AGACGACGACGCAAAGGGCACAAATTTAAAGCATAATATGCGAATAGAAACACCAATG
ACAAAATACACAACAAATCCAAAATACAACCATTTTCAGAGCACCAAGTTTCACAATT
TTTAAAAGCACCAAATCTCCCCCAACCTACAGACAAGATAGTAAGAAAAACTGGTAGT
CGAGGTTACAACCACAAGCCTATTACTTGCTATATGACAAACTAACACATAATAAAGCC
ATTCAAATTCACCATCACATTACCTTTTCAACCCCCCTCCCGTCCATACTCTCACTCCTG
ATACTCCTCTTCATCCTCGTACTCTCCCTCCTCATCGGCCGTCGCATCCTGATACTGCTG
ATACTCCGCCACCAAATCATTCATGTTGCTCTCCGCCTCAGTGAACTCCATCTCGTCCAT
CCCTTCTCCGGTGTACCAATGCAGGAAAGCCTTTCGCCGGAACATCGCCGTGAACTGC
TCGCTCACCCGCCGGAACATCTCCTGGATCGAGGTCGAGTTGCCGATGAAAGTCGAAG
CCATCTTCAATCCGGTCGGAGGAATGTCACAGACGGTGGATTTGACGTTGTTTGGGATC
CATTCGACGAAGTAGGAGGAGTTCTTGTTCTGGACGTTGATCATCTGCTCGTCGACTTC
CTTCGTGCTCATCTTACCGCGGAACATGGCGGAGGCCGTCAGGTAACGGCCGTGACGG
GGATCGGCGGCGCACATCATGTTTTTGGCGTCCCACATCTGCTGGGTGAGCTCTGGAA
CGGTAAGGGAACGGTATTGCTGCGACCCACGGGATGTGAGTGGAGCAAAACCGACCA
TGAAGAAGTGGAGTCTGGGGAAGGGGATGAGATTGACGGCGAGCTTCCGGAGATCGG
AGTTCAGTTGTCCGGGGAATCGCAAGCAGCAGGTAACGCCGGACATTGTTGCAGAAAT
CAAGTGGTTCAAATCGCCAAAGCTTGGAGTTGTGAGTTTCAGAGTACGGAAGCAAATA
TCGTAGAGAGCTTCGTTATCCAGAACCATACACTCGTCGGCGTTTTCAACCAGTTGATG
GACGGACAAAGTCGCGTTGTACGGCTCAACCACAGTGTCGGAGACCTTCGGAGATGG
AAACACGGAGAAGGTGAGCATCATCCGATCTGGATATTCCTCTCTGATTTTGGAAATCA
GAAGGGTACCCATTCCAGATCCAGTTCCTCCTCCAAGCGAATGACAGACCTGAAATCC
TTGAAGGCAATCACAATTTTCCGCCTCCTTGCGGACAACATCGAGAACCGAATCGATC
AACTCAGCGCCCTCGGTGTAATGTCCTTTCGCCCAATTGTTTCCGGCGCCGGATTGGCC
AAAAACAAAGTTATCAGGACGGAAAATCTGGCCGTAAGTTCCAGATCTGATGCTGTCC
ATCGTTCCAGGCTCAAGATCCATGAGCACAGCTCTAGGAACAAACCTTCCGCAACTCG
CTTCATTGTAATAGACATTGATTCTCTCAAGCTGCAGATCTGAGTCGCCGGTGTATCTTC
CGGTGGAATCGATGCCGTGTTCGGCACACACCACTTCCCAAAACTTGGATCCGATTTG
GTTGCCGCATTGGCCTCCCTGGATGTGAAGAATCTCTCTCATCTTTCCTTCTAATTGCGA
AGAAATTTACAGAAGAAAGGGTGGAAATAGAGAGAGAG



Figure S8. Nucleotide sequence of UBC from E. ulmoides.

GAATCCCCAATCTGGCATGCACCACAAAATACAAATTTACGCATATTCAAATGCGCTGC
AATTCCAGTTGTCAAGTAAAAAAGAAAGAGTTGAACAGACGACAATGAGCCTTACAA
TCTCTTCAAACTCTTCTTCCTGGCATCAATTTTCCTTTTGTCGGCCTGAACCTTTGCCAA
CCCAACTTCTTTCTTTGGCATCGCAACAACTTGTTCTGCTGACCCGCTAACTCCCGTTT
CGTTTGTTGAATTTCTAGCAACTGGCGGCTTATCCTGACCACTTCCTCCTTTCATGGTGT
TAGAAGAAGGTGCCAACGGACATGCTGATTGGACTACAGCACCACCCACTCCCGCATT
CTTTTGGTCCACACTATAAACTGGGGCATTTGTCTGATCGACATTCAAGACAGTAGTTG
ACTCCGAAATAGCTCCTGATTTGAACTTGGGTTTTGGCTTGAGAGCATGAATTCCAGTG
TAAAGCCTGTGTTTTTTAAGCCAAAGAAACATCCTCAAGTCACACAGTATCCAACAAC
TACAGATAACATGACGCAAAATTCTAAGTTTTTAACGTAGATGCACATTTCTTGAGAGA
AATCCAGTAGTCAACTATGACCCAAACCTGCGCTCCCATTTATCTTCAAACTAAGCTTAT
TTCATCCTCTTCAATCTTCCGAATAAACAAGAATATAGACATCAATAACAAAATATTTTC
AGAACGAGTACAAGTTTTCAGTATTTCATCAGTAGTTTTCAATATTTCATCAGTGCTTTG
TCGATTACGAAAATTATATTGCATGCAATCGGTTATATTGGTCATTTCTAATGATCTTAAC
AACCCGTTTCTAATAGGTTGACAGACCATCTTAAAAAATTTGGGCCTGTTTGGTCATCT
TCAGAAAACAGTTCTAGCTTTCTGGGGGAAAAAATGGCTTCACCTTTCGCAACACAAT
TTGAACACACTTCATAAAACAAAAAACCTTTAACAATGCTCAATCAATCGCCTCAACC
ACATTTTTCACAATTTTCATCACATCACCTCTAACTTTGAATTTGTTATCACATTATTATTT
TTTTTTTGGGTGGGTGGGTGAGTTTGGTTATGTAAACCAAACAACTTTCCAAAATTATT
TTTCAGAAATTATTTTCAGATTTACCAAAAAAATATTTCAAATAGGCCCTTTACACTCAA
CTTTCTCTTCTTAAATTTATTATTCTTTTTTCTACTTTTTCTTTTATTTATTTATATGAATAA
ATAAATATATATATAATTTAAAATGTACGAAATATAATTTAATTCGACTGTTTTGGAAGTT
GGGGTCAAATTCGATTTATCCATTTTTTTCTCAAATCAGTCCCAATACTTTACGAAAAAA
ACATAAGAAAATATCATATTTTATTATATTGACTAGAGATTCTCGGTGAATAAAGGGAATA
TGCT




Figure S9. Nucleotide sequence of UBA52 from E. ulmoides.

CTGCGCTCCCGTCCCCATATAAACAACCTCAAAGCAAAACCCTCGTAGCCCCCGAGCG
TAGCAGACAGAGAAGGACCAAGAAAATGCAGATCTTCGTGAAGACCTTAACTGGGAA
GACTATCACCCTCGAGGTTGAATCCAGCGACACCATCGACAATGTTAAGGCCAAGATT
CAGGACAAGGAAGGTATTCCGCCGGACCAGCAGAGGCTGATCTTTGCAGGGAAGCAG
CTCGAGGATGGCCGTACCCTCGCAGATTACAACATCCAGAAAGAGTCAACTCTTCATC
TTGTTCTGAGGCTTCGAGGTGGCATTATTGAACCATCTCTGATGGCATTGGCCAGGAAA
TACAACCAGGAGAAAATGATCTGCCGCAAATGTTATGCACGGTTGCACCCACGTGCTG
TCAACTGCAGGAAAAAGAAGTGTGGACACAGCAACCAGCTGAGGCCAAAGAAGAAG
ATCAAGTAGAGTAGTTGGTGTGAGGAAAAATTGCTAACCATTGTAGTGGGTCGCTGGA
TGTCTTATCTGAACGATGGTAGCATCAAACAGTTCGCTAGTAGAATTCTAGAAATCCGA
CATGTAGTACAGTGTTACTTAATATGCTTTGAACTTTTTGGGCGTTGAATATGCCGTGAC
GTTTTGAGTCATTTTTTTTGGTGATGAAATCAAACCTATGCTTTTGTTTAGTTTTATGTGG
GTTCTGTTGCTTAATTATGTTTGTTTGGTCCTTGAGCTCTTCAATTTTGAGGCGTTGGAA
TGAAAGACTGTCTGACTGTGTAAGACGGATTTTGTGGGAA




Figure S10. Nucleotide sequence of UBA80 from E. ulmoides.

GGAACTCCGCCATCAAAATCCAAAATTCATATCAAAAGCAAGCAACAGGAAAGGAAA
AAAACAGAATTGAAGATCCAGAACATGTTTCATCAATGGAGGAACATCTGAAAACTAG
AAATTTTAAGCAGAAATTGAATCTCTAATCGGCGCCCGCCTTATTGTAAACATAGGTGA
GGCCACACTTACCACAGTAGTGACGATCAAAGTGATTCGCCATGAAAGTCCCTGCACC
GCACTCGGCGTTCGGGCACTCCTTCCTCAGCCTCTGCACCTTCCCCGAATCATCCACCT
TGTAGAACTGAAGCACGGCGAGCTTCACCTTCTTGTGCTTGTGCTTGATCTTCTTCGGC
TTGGTGTAGGTCTTCTTCTTCCTCTTCTTCGCACCGCCGCGGAGCCTGAGGACCAGGTG
GAGGGTGGATTCCTTCTGGATGTTGTAGTCGGCTAGGGTTCTGCCGTCCTCGAGCTGCT
TTCCGGCGAAGATGAGGCGCTGCTGGTCCGGCGGGATTCCTTCCTTGTCTTGGATCTTG
GCCTTGACGTTATCG



Figure S11. Nucleotide sequence of UBC E2 from E. ulmoides.

GGAGTGTGAATTTTTCTATGCAGACTCGAACAAATGCTCTCTCTTTCGAATAGATAAATAGTTTTTCAGA
TGAAAACAAAGTCGTTTCAGCTCCAAAGAATCGTTTGCTGAGGGCGATCGCAGCGTCTTTTCCTCATT
TTCTGTGTCTCCGATCGATGGGGTCGCCGCCGATGGCCACATACATCCTCCCGAATTCTAAGAAAAGGC
TGTCAACTGAGGGAACCTCTCCGTTTTGGGAGCCGGATGTTGAGGAAATTGCGCCGCCAATATCATGG
AATTCGATGTCGAAGTCGAAGTCGCTTAAACAAAAGAGGGAATTTTTTCACGAAGTAATTGATGTTGA
CATGGATGAAGATTGTTTTGATGTTATGTATACTGATGGGAAGATTGACTCAAATAATAAGGGAAAGGA
AGTTTTGGTCGATTCTTTGTTCAATCCTAGCAGTACAACTACAACAAAGCAGGAATCGGTGGAGGGGT
TTCCGCATTCTCTTAAGGCCTTTAATCCAGGATTACATAGTATGGTTAATCCAGATGGTACAAGTTCCAA
TTGTTCTTATGGTGATAGTATTGATATCAATATGAATCATGATGATTCCTCGTTGGATGATGACCCCTACC
ATCGTTTGCAATCTTATTTTGATAACATGGATGTTCCTCCTGGTGTAGAGGCTCCAGTGCCTTGGTTGCT
AGACCCTTGTTCCAATAGTATGACTCTTTCTACCACTAGCAGTTCAACCCCTTTAAGTTTAGGGATTGAA
TCAGATGCTGCAGGAATCCCCCCTGTTCCAGAATTTTCTCACTCCACGTGGACGCCAAATCCTACTCAG
AGAATTTTGGAGTCAACCTCAAGCACTGATTTGGGTTTTCAAACACCACCATATGGACTGGAAAATCT
TGACAAGTCTGATGTCTCTTCATTTCAGTTGTTTGTGAAACCTTGTGGTCCTTCTCAAAGGAAAAAGA
AATCAACTGCTTCAGGCAGTTCCAGTTTTTCGAATTTTCATAAGAGAGTTACCGGTAGTTTTCCTGTGG
AGGAACCCTTCAAATCTCGACACGGTGATTCTACCTTCGTAAAAAGGAAGCATCATTTTCCAACCAGT
ACATCATCTTATAGCTCAAATGGCCATGCTGGTGGGTTTTCGTTTTCAAATGGCACAAACAAGCAAGTT
GGTAATGGTGGTTCAAGTTTTTATATGCAAATGGATGTAAATAACGTTCTTTCTGGAGTAGAAGAAGAC
TCCATCCCTGATTTGGGGGGTTTCCTGGAGTTTCCCATGACTGTGATGGAGCAAGATCCTACGAAGTTC
TTTGATGCATCGGGTGCTGGAAACATGTTTCCCGGGGAGATGGCTTATAGCTCCTGGGACTCTGATCCT
TATGAAACTCAACAATGTGCGACTGCTTCAGCAAGTGTGACGATGACAGAGGATGAAATTTTCGAGAA
GTTTGATGCATTTAAGAAGTTTGACACTGTTCAAGATCATTCAGATCATCACTATTCAAACCCTGGTTCT
TCAGCCGGGCAGGTAATTGATATAAAAAAACATATATCATATACTCCCACCTTCCCCAGAAAACTATTAG
GTTGGACTCATATATCTAAGTTATTTTACTATGATTTAATTGCCTTCAATTATAAGTTGTGTTTCATCGATT
CAAGTAAATGGATTCACCTCCCGTTTGCTGTGCTGAAGAGAATATAAAGAATTGATTACCACAGATGTT
TTACGGTGTTTGGAAATTCATTGCATTAGGCTCCTTGTTTATTTTCTGTTGGCAGCCATCAAAGAATTGG
GCGAAGAAAATACAGGAGGAATGGAAGATCCTAGAGAAGGATTTGCCTGATACGATATTTGTTAGGGT
TTATGAATCCAGGATGGATCTCTTGAGGGCTGTAATTGTAGGAGCAGAGGGGACACCATACCATGATGG
TCTTTTCTTCTTTGACGTTTTTTTCCCCACCACCTATCCTAATGTCCCGCCGCATGTGTGGTACCACTCT
GGTGGTGTTCGAATCAACCCAAATTTGTACAACAATGGAAAAGTTTGCCTGAGTCTCCTTAACACCTG
GAGTGGCAACCACCGAGAGAAGTGGATCCCTGGTGTGTCCACCATGCTCCAAGTTCTGGTCTCTATAC
AAGGGTTGATTTTGAATGCAAAGCCCTTTTTCAACGAACCTGGATATGCGAGTATGGCTGGGTCAGTG
AGTGGAGAAAAGAGATCCCTGCAGTACAATGAGTCTACGTTTATCCTATCACTGAAAACTATGGTCTAC
TCTATGAGGAAACCACCAAAGCATTTTGAGGACCTTGTTGTCGGGCATTTCCACAAGCGAGCTCATGA
TATTCTAGTGGCATGTAAAGCATACATGGACGGGGCTCAAGTAGGGTGCCTTGTTAAAGGTGGTATTCA
GGATGTTGACGAGGGCGATAAGAGCTGCTCACATTCTTTTAAGACATCGTTAATGGGTTTCACTAAAAC
TCTTGTCAAAGCGTTTGCACGAATTGGAGTGAAGGATTGTGAGAAATTCCTTGCGCCAGTACAGAAAT
CATGACAAGGAAAACAGGCACTATGATATAACAGGGTTGAGTCCTTTATTTTATTTTATTTTTTTGGGCA
AAATTAAGGTTTATTAGACACAAGAACACAATTTCTGCAGGTAATTAGTTAAATTCAACCATTGTAGTG
GACTTTGATGATTTCGGGATGC




Figure S12. Amplification of qRT-PCR specific primers.

Amplified fragments of 11 candidate reference genes in E. ulmoides were separated
by 1.2% agarose gel electrophoresis. Lane 1: Marker 50; Lane 2: TUA; Lane 3: 18S
rRNA; Lane 4: ACT97; Lane 5: ACT, Lane 6: HIS4; Lane 7: HIS2B; Lane 8: TUB,;
Lane 9: UBC; Lane 10: UBA52; Lane 11: UBAS8O; Lane 12: UBC E2.
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Figure S13. Melting curve for 11 candidate reference genes.

The melting curve for TUA, 18S rRNA, ACT97, ACT, HIS4, HIS2B, UBA8O, UBA52,
UBC, UBC E2, TUB with single peak obtained from three technical replicates of
different cDNA with no template control.
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Figure S14. Standard curves of each candidate reference genes.
Standard curves of TUA, 18S rRNA, ACT97, ACT, HIS4, HIS2B, UBA80, UBA52,
UBC, UBC E2, TUB. The linear correlation (R?) and PCR efficiencies (%E =

(100-2/stopel_1) X 100%) were calculated from the standard curve.
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Figure S15. The average expression stability values (M) of the candidate reference
genes analyzed by geNorm.

Expression stability was evaluated in samples from E. ulmoides submitted to total
samples, total natural growth samples, total abiotic stresses samples, different
varieties, different periods, different tissues, drought stress, cold stress, salinity stress.
The most stable reference genes were measured during stepwise exclusion of the least
stable reference genes. The least stable genes with highest M values, and most stable
genes with lowest M values.
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Table S1. Primer sequences for cloning of 11 reference genes from E. ulmoides.

Gene . . Amplicon

symbol Primer sequence (5'-3") forward/reverse length (bp)
GGAGCGTCTCTCTGTTGATTATGGT

TUA 1171
ACAGTGAATGAATTGTTGAAAGGTCC
AAGCTCGTAGTTGAACCTTGGGC

18S rRNA 432
CTCGCTCCCTCCTCTGCCTA
AGATGATGCTCCACGGGCTGT

ACT97 1137
CCAAACAGAACTCTAATACGACACGGTTTCG
AATTATATGGGACCGTCAAACATGC

ACT 1314
AAACAGCAAAACCTAAGATACACCC

Hisa GGGAGGCTGGTCATTCAATCTTC 051
CCTCCGCAA AAATCAGAATCAGGAA

HIS2B TTGAAACGACAAGATCCATGAAAT 515
GATCTACATCTTCAAGGTCCTCAAG

TUB GGTTCTAAATTTGACCCTCCTAACACAAC 1793
CTCTCTCTCTATTTCCACCCTTTCTTCTG
GAATCCCCAATCTGGCATGCACC

UBC 1434
AGCATATTCCCTTTATTCACCGAGAATCTC
CTGCGCTCCCGTCCCCATATAAA

UBA52 799
TTCCCACAAAATCCGTCTTACACAGTCAGAC
GGAACTCCGCCATCAAAATCCAA

UBASO 542
CGATAACGTCAAGGCCAAGATCCA
GGAGTGTGAATTTTTCTATGCAGACTCG

UBC E2 2713

GCATCCCGAAATCATCAAAGTCCACT




Table S2. Raw Cq values of 11 reference genes in E. ulmoides.

185 UBC

onn ACT ACTOT HISZB. His4 TUA TUB UBAS2 UBASD UBC
varietyl-1 2599 2449 2541 2420 1965 2109 2360 21.36 2141 2391 23.12
varietyl-2 2616 2519 2576 2555 2071 2224 2460 2195 2211 2472 23.09
varietyl-3 2654 2382 2527 2439 1970 2106 2370 2074 2111 2374 2263
variety2-1 2544 2440 2492 2453 2005 2130 2406 2144 2150 2429 23.09
variety2-2 2594 2505 2563 2536 20.83 2202 2487 2128 2170 2479 23.20
variety2-3 2524 2529 2498 2670 2134 2316 2455 2278 2232 2463 23.49
variety3-1 2625 2406 2460 2388 1931 2042 2354 2076 2090 2334 2261
variety3-2 2842 2446 2543 2441 2009 2141 2455 20.61 2061 2402 22.86
variety3-3 2448 2354 2492 2521 20.67 21.61 2405 2133 2135 2412 22.89
varietyd-1 2628 2404 2442 2462 2049 20.66 23.10 2205 2152 2412 2294
variety4-2  27.42 2425 2469 2509 20.84 2075 2334 2195 2148 2433 22.89
variety4-3 2578 2432 2460 2505 21.04 2113 2354 2195 2142 2454 2291
Period1-1 2450 2526 2545 2399 1959 2163 2651 2146 2149 2409 23.03
Period1-2 2450 2508 2595 2422 20.84 2172 2546 2257 2272 2505 23.70
Period1-3 2450 2556 2646 2445 2049 2181 2539 2191 2203 2445 22.98
Period2-1 2565 2443 2504 2439 2015 2148 2465 2150 2143 2427 23.06
Period2-2 2551 2350 2513 2385 1945 2418 2407 2057 2099 2375 2233
Period2-3 2538 2575 2522 2412 2158 2350 2470 2263 2259 2466 22.89
Period3-1 2418 2421 2558 2508 2079 2113 2419 2320 2234 2532 2401
Period3-2 2368 2410 2549 2411 2024 2407 2436 2284 2246 2506 24.18
Period3-3 2317 2333 2567 2459 2052 19.03 2428 2302 2240 2519 24.09
Period4-1 2465 2446 2570 2420 2016 2152 2538 2291 2247 2508 23.15
Period4-2 2443 2699 2596 2424 2008 2249 2506 2377 2333 2534 23.25
Period4-3 2422 2545 2621 2416 2024 2345 2473 2464 2418 2560 23.36
Periods-1 2352 2421 2379 2629 2139 2463 2544 2405 2299 2514 2418
Periods-2 2412 2377 2446 2567 2038 2548 2342 2284 2219 2448 2335
Periods-3 2472 2536 2514 2598 20.89 2532 2485 2455 2259 2608 24.49
Bark-1 2180 2384 2549 2563 2227 2294 2302 2238 2188 2392 2291
Bark-2 2061 2266 2524 2496 21.97 2230 2337 2199 2135 2348 2246
Bark-3 2109 2292 2531 2528 2228 2254 2322 2212 2151 2358 2260
Branch-1 2568 2365 2350 2567 21.32 20.84 2224 2126 2051 2382 2210
Branch-2 2679 2287 2316 2454 2134 2043 2227 2111 2035 2335 2212
Branch-3 2650 2380 23.65 2499 2133 2131 2223 2144 2079 2383 2186
Leaf-1 2591 2456 2519 2480 2041 2209 2406 2152 2127 2431 2303
Leaf-2 2574 2488 2566 2496 2051 2181 2449 2144 2172 2413 2305
Leaf-3 2595 2588 2557 2490 2045 2190 2434 2145 2154 2420 23.04
Root-1 2221 2508 2821 29.04 2423 2695 2917 2653 2610 2636 2453
Root-2 2251 2567 2772 2888 2398 2665 2924 2654 2592 27.02 2463
Root-3 2236 2538 27.22 2896 2403 2725 2921 2652 2574 2576 2458
Coldo-1 2572 2502 2632 2857 2324 2736 2506 2306 2399 2667 2484



Cold0-2 2565 2492 2628 2863 232 2741 2502 2311 2392 26.71 2475
Cold0-3 2579 2512 2636 2851 2328 2731 2510 23.01 2406 26.63 24.93
Cold2-1 2281 2499 2654 2718 2226 2693 2486 2491 2255 26.23 2432
Cold2-2 2284 2493 2657 2721 2233 27.06 2490 24.93 2248 26.30 24.27
Cold2-3 2287 2487 2660 2724 2238 2719 2494 2495 2241 2637 2422
Cold6-1 2503 2494 2635 2740 2276 2730 2467 23.23 2299 26.04 2464
Cold6-2 2511 25.02 2632 2747 2271 2725 2461 2325 23.00 2595 24.60
Cold6-3 2495 2486 26.38 2733 2281 2735 2472 2321 2298 26.13 24.68
Cold9-1 2422 2437 2586 2659 2216 27.08 2473 23.85 2291 2621 2438
Cold9-2 2432 2449 2596 2652 2224 2696 2489 2381 23.07 26.13 2454
Cold9-3 2427 2443 2591 2666 22.08 2720 2481 23.83 2299 26.17 2446
Cold12-1 2405 2428 26.15 2583 21.82 26.25 24.67 23.65 2249 2634 2471
Cold12-2 2396 2435 26.08 2579 2189 26.21 2469 2358 2257 2639 2474
Cold12-3 2414 2421 2623 2575 2175 2629 2465 23.72 2241 26.29 24.68
Drought0-1 2441 2409 2620 2781 2319 2642 2439 2425 23.25 25.61 25.06
Drought0-2 2435 2416 2613 2774 2315 26.44 2435 2428 23.16 25.66 25.00
Drought0-3 2447 2402 2627 2788 2323 2640 2443 2422 23.34 2556 25.12
Drought2-1 2426 2416 26.01 28.09 2281 2657 2357 24.05 2296 2554 24091
Drought2-2 2422 2420 2595 2817 2277 2660 2355 24.07 2292 2559 24.88
Drought2-3 2430 2412 26.07 2801 2285 2654 2359 24.03 23.00 2549 2494
Drought6-1 2404 22,64 2540 2743 22,67 2724 2423 23.62 2292 2573 2434
Drought6-2 2408 2269 2531 2748 22,63 2718 2419 23.64 2286 2575 2431
Drought6-3 2400 2259 2549 2738 2271 2730 2427 23.60 2298 2571 24.37
Drought9-1 2432 2249 2489 2690 2273 26.69 2480 2321 2249 2545 2401
Drought9-2 2428 2253 2481 2695 2270 26.76 2484 23.24 2245 2550 23.96
Drought9-3 2436 2244 2497 2685 2276 26.62 2476 23.18 2253 2540 24.06
Droughtl2-1 25.01 23.00 2553 26.68 2289 27.63 2531 2335 23.16 25.66 23.58
Droughtl2-2 25.00 2296 2550 26.72 2291 2772 2536 23.32 23.11 26.70 2355
Droughtl2-3 25.02 23.04 2556 26.63 2287 2754 2526 23.38 2321 2562 2361
Salinity0-1 23.24 2410 26.28 2731 2318 26.42 2489 2353 23.01 2598 24.36
Salinity0-2 23.18 2417 2622 2725 2321 2632 2494 2351 2295 2592 2440
Salinity0-3 23.30 2403 2634 2737 2315 2652 2484 2355 23.07 26.04 24.32
Salinity2-1 2444 2464 26.67 2701 2244 2728 2429 23.07 2242 2574 24.06
Salinity2-2 2441 2467 26.63 2707 2247 2725 2431 2310 2245 2577 24.08
Salinity2-3 2447 2461 26,71 2695 2241 2731 2427 23.04 22.39 2571 24.04
Salinity6-1 27.02 2493 2695 2853 2327 2884 2529 24.27 23.61 26.80 25.04
Salinity6-2 2699 2496 2691 2856 2322 2887 2524 2429 2359 26.84 25.07
Salinity6-3 27.05 2490 2699 2850 2332 2881 2534 2425 23.63 26.76 25.01
Salinity9-1 2410 2452 2659 2743 2224 2726 2432 2350 23.30 26.30 23.89
Salinity9-2 24.08 2447 2655 2745 2227 2730 2437 23.46 23.32 26.34 23.87
Salinity9-3 2412 2457 26.63 2741 2221 2722 2429 2354 23.28 26.26 23.91
Salinityl2-1 2451 2458 26.76 2737 23.03 2732 2451 2359 2321 26.16 24.23
Salinityl2-2 2453 2466 26.71 27.33 2298 2728 2448 23.63 23.17 26.24 2427
Salinityl2-3 2449 2462 2681 2735 23.08 2730 2454 2361 23.25 26.20 24.20




Table S3. Data statistics of Cq values of candidate reference genes in all samples.

N Total Median Mean Std Dev  Minimum Maximum
18S rRNA 84 24.45 24.64 1.36 20.61 28.42
ACT 84 24.41 24.33 0.88 22.44 26.99
ACT97 84 25.81 25.78 0.89 23.16 28.21
HIS2B 84 26.65 26.32 1.50 23.85 29.04
HIS4 84 22.24 21.88 1.24 19.31 24.23
TUA 84 26.41 24.95 2.71 19.03 28.87
TUB 84 24.55 24.60 1.17 22.23 29.24
UBA52 84 23.22 23.10 1.28 20.57 26.54
UBAS8O 84 22.56 22.60 1.08 20.35 26.10
UBC 84 25.59 25.36 0.99 23.34 27.02

UBC E2 84 24.05 23.86 0.83 21.86 25.12




