Fig. S1
Representative gas chromatography traces of yeast strain MMY011a, transformed with empty vector pESC-HIS (A), Gb713 FAD2-1A (B), mutant Gb713 fad2-1d (C) or repaired Gb713 FAD2-1D. See Figure 4 for full analysis. The primary fatty acids C16:0, C16:1, C18:0 and C18:1 elute at approximate retention times 10.03, 10.78, 12.52, and 13.17 minutes, respectively. The novel C16:2 product produced by FAD2-1A and FAD2-1D elutes at 11.99 minutes. The arrows indicate the FAD2 product C18:2 at 14.22 minutes, note the small amount of C18:2 produced by fad2-1d in (C).
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Table S1. Screenshot of a portion of the large nucleotide sequence identity matrix used to compare the numbers, identities, and chromosomal locations of the 284 copies and 124 copies of the retrotransposon found in G. barbadense and G. hirsutum, respectively, as described in the “Transposable element identification and molecular characterization” portion of the Results section. The full file is freely available upon request.
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Table S2. Synthetic Neon Green/FAD2/NeonGreen fusion expression sequences. NeonGreen protein sequence boxed in green. Start methionine ATG codon for NeonGreen was removed in AtFAD2 and Gb713 fad2-1d fusions, remainder of coding sequence was fused in-frame with 8-residue flexible linker (underlined).

ATGGTTTCGAAAGGAGAGGAGGATAATATGGCTAGCCTCCCAGCGACCCACGAACTGCATATTTTTGGCAGCATTAATGGCGTTGACTTTGATATGGTGGGGCAGGGAACAGGGAACCCTAACGATGGCTATGAGGAGCTCAATCTCAAGAGTACAAAAGGAGATTTGCAATTTTCACCTTGGATCCTGGTTCCGCATATTGGCTACGGCTTTCATCAATACTTGCCTTATCCGGACGGCATGTCCCCGTTCCAAGCTGCGATGGTGGATGGTTCTGGATACCAGGTGCACCGTACTATGCAGTTTGAGGACGGTGCCTCACTGACGGTCAACTATAGATATACTTATGAAGGCTCACACATTAAGGGTGAGGCCCAAGTTAAAGGAACAGGGTTTCCTGCGGATGGACCGGTAATGACAAACAGTTTAACCGCTGCGGACTGGTGTCGCTCGAAAAAAACATACCCAAACGATAAAACGATCATCTCGACCTTCAAATGGAGCTATACTACGGGCAACGGCAAACGCTATCGTTCCACAGCACGCACGACTTATACGTTTGCTAAACCGATGGCCGCAAACTACCTCAAAAATCAACCTATGTACGTGTTCAGAAAAACCGAGTTAAAACATTCAAAAACGGAACTTAATTTTAAAGAGTGGCAAAAGGCGTTTACAGACGTGATGGGTATGGATGAACTCTATAAGTGA

MVSKGEEDNMASLPATHELHIFGSINGVDFDMVGQGTGNPNDGYEELNLKSTKGDLQFSPWILVPHIGYGFHQYLPYPDGMSPFQAAMVDGSGYQVHRTMQFEDGASLTVNYRYTYEGSHIKGEAQVKGTGFPADGPVMTNSLTAADWCRSKKTYPNDKTIISTFKWSYTTGNGKRYRSTARTTYTFAKPMAANYLKNQPMYVFRKTELKHSKTELNFKEWQKAFTDVMGMDELYK*

AtFAD2-cNeonGreen
ATGGGTGCAGGTGGAAGAATGCCGGTTCCTACTTCTTCCAAGAAATCGGAAACCGACACCACAAAGCGTGTGCCGTGCGAGAAACCGCCTTTCTCGGTGGGAGATCTGAAGAAAGCAATCCCGCCGCATTGTTTCAAACGCTCAATCCCTCGCTCTTTCTCCTACCTTATCAGTGACATCATTATAGCCTCATGCTTCTACTACGTCGCCACCAATTACTTCTCTCTCCTCCCTCAGCCTCTCTCTTACTTGGCTTGGCCACTCTATTGGGCCTGTCAAGGCTGTGTCCTAACTGGTATCTGGGTCATAGCCCACGAATGCGGTCACCACGCATTCAGCGACTACCAATGGCTGGATGACACAGTTGGTCTTATCTTCCATTCCTTCCTCCTCGTCCCTTACTTCTCCTGGAAGTATAGTCATCGCCGTCACCATTCCAACACTGGATCCCTCGAAAGAGATGAAGTATTTGTCCCAAAGCAGAAATCAGCAATCAAGTGGTACGGGAAATACCTCAACAACCCTCTTGGACGCATCATGATGTTAACCGTCCAGTTTGTCCTCGGGTGGCCCTTGTACTTAGCCTTTAACGTCTCTGGCAGACCGTATGACGGGTTCGCTTGCCATTTCTTCCCCAACGCTCCCATCTACAATGACCGAGAACGCCTCCAGATATACCTCTCTGATGCGGGTATTCTAGCCGTCTGTTTTGGTCTTTACCGTTACGCTGCTGCACAAGGGATGGCCTCGATGATCTGCCTCTACGGAGTACCGCTTCTGATAGTGAATGCGTTCCTCGTCTTGATCACTTACTTGCAGCACACTCATCCCTCGTTGCCTCACTACGATTCATCAGAGTGGGACTGGCTCAGGGGAGCTTTGGCTACCGTAGACAGAGACTACGGAATCTTGAACAAGGTGTTCCACAACATTACAGACACACACGTGGCTCATCACCTGTTCTCGACAATGCCGCATTATAACGCAATGGAAGCTACAAAGGCGATAAAGCCAATTCTGGGAGACTATTACCAGTTCGATGGAACACCGTGGTATGTAGCGATGTATAGGGAGGCAAAGGAGTGTATCTATGTAGAACCGGACGGAGGTTCAGGAGGTTCTGGCAGTGTTTCGAAAGGAGAGGAGGATAATATGGCTAGCCTCCCAGCGACCCACGAACTGCATATTTTTGGCAGCATTAATGGCGTTGACTTTGATATGGTGGGGCAGGGAACAGGGAACCCTAACGATGGCTATGAGGAGCTCAATCTCAAGAGTACAAAAGGAGATTTGCAATTTTCACCTTGGATCCTGGTTCCGCATATTGGCTACGGCTTTCATCAATACTTGCCTTATCCGGACGGCATGTCCCCGTTCCAAGCTGCGATGGTGGATGGTTCTGGATACCAGGTGCACCGTACTATGCAGTTTGAGGACGGTGCCTCACTGACGGTCAACTATAGATATACTTATGAAGGCTCACACATTAAGGGTGAGGCCCAAGTTAAAGGAACAGGGTTTCCTGCGGATGGACCGGTAATGACAAACAGTTTAACCGCTGCGGACTGGTGTCGCTCGAAAAAAACATACCCAAACGATAAAACGATCATCTCGACCTTCAAATGGAGCTATACTACGGGCAACGGCAAACGCTATCGTTCCACAGCACGCACGACTTATACGTTTGCTAAACCGATGGCCGCAAACTACCTCAAAAATCAACCTATGTACGTGTTCAGAAAAACCGAGTTAAAACATTCAAAAACGGAACTTAATTTTAAAGAGTGGCAAAAGGCGTTTACAGACGTGATGGGTATGGATGAACTCTATAAGAGGGAAGGTGACAAGAAAGGTGTGTACTGGTACAACAATAAGTTATGA

MGAGGRMPVPTSSKKSETDTTKRVPCEKPPFSVGDLKKAIPPHCFKRSIPRSFSYLISDIIIASCFYYVATNYFSLLPQPLSYLAWPLYWACQGCVLTGIWVIAHECGHHAFSDYQWLDDTVGLIFHSFLLVPYFSWKYSHRRHHSNTGSLERDEVFVPKQKSAIKWYGKYLNNPLGRIMMLTVQFVLGWPLYLAFNVSGRPYDGFACHFFPNAPIYNDRERLQIYLSDAGILAVCFGLYRYAAAQGMASMICLYGVPLLIVNAFLVLITYLQHTHPSLPHYDSSEWDWLRGALATVDRDYGILNKVFHNITDTHVAHHLFSTMPHYNAMEATKAIKPILGDYYQFDGTPWYVAMYREAKECIYVEPDGGSGGSGSVSKGEEDNMASLPATHELHIFGSINGVDFDMVGQGTGNPNDGYEELNLKSTKGDLQFSPWILVPHIGYGFHQYLPYPDGMSPFQAAMVDGSGYQVHRTMQFEDGASLTVNYRYTYEGSHIKGEAQVKGTGFPADGPVMTNSLTAADWCRSKKTYPNDKTIISTFKWSYTTGNGKRYRSTARTTYTFAKPMAANYLKNQPMYVFRKTELKHSKTELNFKEWQKAFTDVMGMDELYKREGDKKGVYWYNNKL*

Gb713-21dtrunc-cNeonGreen
ATGGGTGCCGGTGGTAGGATGCCAATTGACGGTATAAAGGAGGAAAATCGAGGCTCGGTCAATCGAGTTCCGATCGAGAAGCCTCCGTTTACGCTCGGTCAGATCAAGCAAGCCATTCCGCCCCACTGTTTTCGCCGCTCCCTCCTTCGATCCTTCTCCTACGTGGTCCATGACCTATGCTTAGCCTCTCTCTTTTACTACATTGCAACATCATATTTTCACTTTCTCCCACAACCCTTTTCCTACATTGCTTGGCCTGTCTATTGGGTTCTCCAAGGTTGCATCCTCACCGGTGTTTGGGTCATCGCACACGAATGCGGTCACCACGCTTTCAGTGACTACCAATGGGTTGACGACACCGTCGGGTTGATCCTTCACTCCGCCCTTTTAGTCCCGTACTTCTCGTGGAAAATCAGTCACCGCCGTCACCACTCGAACACCGGTTCCATGGAGCGTGACGAAGTATTCGTGCCCAAACCCAAGTCTAAATTATCATGCTTTGCGAAATACTTCAACAATCCACCCGGTCGAGTTCTCTCTCTTGTAGTCACATTGACTCTTGGTTGGCATATGTACTTAGCCTTCAACGTTTCGGGTCGATACTATGATCGATTAGCTTCCCACTATAACCCTTACGGCCCCATTTACTCCGAACGCGAGAGGCTACAAGTTTACATCTCCGATGCTGGTATAGTTGCGGTAATTTATGTACTTTATAAGATTGCTGCAACAAAAGGGCTGGCTTGGCTTTTATGCACTTATGGGGTACCTCTACTTATTGTGAATGCCTTCCTTGTGTTGATCACCTACTTGCAACATACTCACTCGGCATTGCCGCATTACGACTCGTCTGAATGGGATTGGTTTCGAGGAGCATTGTCGACGATTGATCGAGATTACGGGGTGTTGAACAAAGTGTTCCATAACATCACCGATACGCATGTGGCTCATCACCTCTTCTCAACGATGCCACATTATCATGCAATGGAGGCCACTAAAGCAATCAAACCGATACTCGGCAAGTATTATCCTTTCGACGGGACACCGATTTATAAGGCAATGTGGAGGGAGGCAAAAGAGTGCCTTTACGTCGAGGCTGACGGAGGTTCAGGAGGTTCTGGCAGTGTTTCGAAAGGAGAGGAGGATAATATGGCTAGCCTCCCAGCGACCCACGAACTGCATATTTTTGGCAGCATTAATGGCGTTGACTTTGATATGGTGGGGCAGGGAACAGGGAACCCTAACGATGGCTATGAGGAGCTCAATCTCAAGAGTACAAAAGGAGATTTGCAATTTTCACCTTGGATCCTGGTTCCGCATATTGGCTACGGCTTTCATCAATACTTGCCTTATCCGGACGGCATGTCCCCGTTCCAAGCTGCGATGGTGGATGGTTCTGGATACCAGGTGCACCGTACTATGCAGTTTGAGGACGGTGCCTCACTGACGGTCAACTATAGATATACTTATGAAGGCTCACACATTAAGGGTGAGGCCCAAGTTAAAGGAACAGGGTTTCCTGCGGATGGACCGGTAATGACAAACAGTTTAACCGCTGCGGACTGGTGTCGCTCGAAAAAAACATACCCAAACGATAAAACGATCATCTCGACCTTCAAATGGAGCTATACTACGGGCAACGGCAAACGCTATCGTTCCACAGCACGCACGACTTATACGTTTGCTAAACCGATGGCCGCAAACTACCTCAAAAATCAACCTATGTACGTGTTCAGAAAAACCGAGTTAAAACATTCAAAAACGGAACTTAATTTTAAAGAGTGGCAAAAGGCGTTTACAGACGTGATGGGTATGGATGAACTCTATAAGGTTGGTGGTGGTGGTAGCTGTTAA

MGAGGRMPIDGIKEENRGSVNRVPIEKPPFTLGQIKQAIPPHCFRRSLLRSFSYVVHDLCLASLFYYIATSYFHFLPQPFSYIAWPVYWVLQGCILTGVWVIAHECGHHAFSDYQWVDDTVGLILHSALLVPYFSWKISHRRHHSNTGSMERDEVFVPKPKSKLSCFAKYFNNPPGRVLSLVVTLTLGWHMYLAFNVSGRYYDRLASHYNPYGPIYSERERLQVYISDAGIVAVIYVLYKIAATKGLAWLLCTYGVPLLIVNAFLVLITYLQHTHSALPHYDSSEWDWFRGALSTIDRDYGVLNKVFHNITDTHVAHHLFSTMPHYHAMEATKAIKPILGKYYPFDGTPIYKAMWREAKECLYVEADGGSGGSGSVSKGEEDNMASLPATHELHIFGSINGVDFDMVGQGTGNPNDGYEELNLKSTKGDLQFSPWILVPHIGYGFHQYLPYPDGMSPFQAAMVDGSGYQVHRTMQFEDGASLTVNYRYTYEGSHIKGEAQVKGTGFPADGPVMTNSLTAADWCRSKKTYPNDKTIISTFKWSYTTGNGKRYRSTARTTYTFAKPMAANYLKNQPMYVFRKTELKHSKTELNFKEWQKAFTDVMGMDELYKVGGGGSC*

TruncEH-repQCt: CTATAAGGTTGGTGGTGGTGGTGGTGGTAGCAAAGGTGTTTTTTGGTATCGTAACAAGTTCTGATTAATTAACAATTCTTCGC 
TruncEH-repQCr GCGAAGAATTGTTAATTAATCAGAACTTGTTACGATACCAAAAAACACCTTTGCTACCACCACCACCACCACCAACCTTATAG 
-primer sequences were used to ‘repair’ truncated Gb713 fad2-1d 3’ coding sequence (Figure 1).
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6 Ghir_D02_65¢ Ghir_A08_113 Ghir_A04_Ghir_AO3_Ghir_D13_Ghir_A09_ Ghir_D07_Gbar_DO1 Gbar_DO5 Gbar_D13 Gbar_A12 Gbar_DO5 Gbar_D02 Gbar_A10,G

7 1 Ghir_D02_6588223-6593310_-_ 98.89 9921 9957 9972 9972  99.8 99.84  99.8 99.82 99.84 99.88  99.82  99.84

8 2 Ghir_A08_113610780-113615849_+_ 9857 9883 98.87 9887 9891 9885 9887 9889 9893 9887  98.89

9 3 Ghir_AD4_4092353-4097430_+_ 9921 9905 99.05 9913 9917 9913  99.15 9917 9921  99.15  99.17

10 4 Ghir_A03_110951310-110956386_-_ 9957 99.45  99.53  99.53 9949 9951 99.53 9957 9951  99.53

1) 5 Ghir_D13_48675168-48680249_+_ 99.72 98.83  99.05 997 9974 9968 997 9972 9976 997  99.72

2] 6 Ghir_A09_70772006-70777092_-_ 99.72 98.87  99.05  99.45 9976 997  99.72

3 7 Ghir_DO7_14682755-14687838_+_ 9.8 9887 9913 9953 997 99.84 9978  99.8

14 | 8 Gbar_DO1_4910599-4915684_+_ 99.84 9891 9917 9953  99.74  99.72 99.94 9996  99.98

15 9 Gbar_D05_61261963-61267049_-_ 9.8 98.85 9913  99.49 9968  99.68 99.86  99.94  99.94

16 10 Gbar_D13_48703689-48708773_+_ 99.82 9887 9915 9951 997 997 . . 99.9

17 11 Gbar_A12_7925649-7930733_+_ 99.84 98.89 9917 9953 9972  99.72

18| 12 Gbar_DO5_18015245-18020330__ 99.88 9893 9921 9957 9976  99.76

19 13 Gbar_D02_853553-858638_+_ 99.82 9887 9915 9951 997 997

20 14 Gbar_A10_106788083-106793168_-_ 99.84 98.89 9917 9953 9972  99.72

21 15 Gbar_DO5_6743154-6748239_+_ 99.84 98.89 9917 9953 9972  99.72

2 16 Gbar_DO6_2588764-2593848 _+_ 99.78 98.83 9911 99.47 9966  99.66

23 17 Gbar_D12_10298619-10303704_+_ 99.84 98.89 9917 9953 9972 9972  99.8 9992  99.88  99.9 9992  99.92 99.92 9992

2% 16 Gbar_DO7_11120639-11125724_+_ 99.78 98.83 9911 99.47 9966 99.66 99.74 9994 99.86  99.9 9992  99.92 99.92 9992

25| 19 Gbar_A03_104927584-104932669_+_ 99.78 98.87 9911 99.47 997 99.68 99.76 9996 99.86  99.9 9992  99.88  99.92 9992

2% 20 Scaffold717_14432-19518_+_ 99.78

27| 21 Gbar_D07_386659-391745 99.88

2 22 Gbar_A10_108648551-108653637__ 99.84

29| 23 Gbar_D03_48727074-48732160_-_ 99.82

30 24 Scaffold3624_21627-26712_+_ 99.82

31 25 Scaffold557_28179-33263_+_ 99.86
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