Additional file 13: (A) Glycine riboswitch pattern. (B) List of identified glycine riboswitches. (C) Alignment of glycine

riboswitch sequences.
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Accession Metagenome Start position End position Regulated function (COG)
CHO004480 Sargasso 22329 22095 COG1115
CHO004560 Sargasso 12265 12112 COG0404
CHO004588 Sargasso 199731 199467 COG0404
CHO004791 Sargasso 913 759 COG0404
CHO004804 Sargasso 2864 3020 COG2225
CHO006134 Sargasso 743 889 COG0404
CHO007312 Sargasso 3603 3453 COG0404
CHO008153 Sargasso 2710 2556 COG4198
CHO010153 Sargasso 5220 5069 COG0404
CHO011183 Sargasso 1755 1601 COG4198
CHO011659 Sargasso 1637 1811 COG1003
CHO011954 Sargasso 667 749 COG193
CHO011983 Sargasso 2959 2805 COG4198
CHO012769 Sargasso 2350 2201 COG0404
CHO012961 Sargasso 961 1112 COG2225
CHO013016 Sargasso 13773 13618 COG0404
CHO013294 Sargasso 1816 1969 COG0404
CHO015205 Sargasso 1386 1539 COG2225
CHO016265 Sargasso 3331 3481 COG2225
CHO017510 Sargasso 2573 2418 COG4198
CHO17782 Sargasso 2651 2806 COG0404
CHO017863 Sargasso 1451 1598 COG0404
CHO018172 Sargasso 3511 3361 COG0404
CHO018728 Sargasso 2076 1922 C0O0G2225
CHO020130 Sargasso 104 258 COG0404
CHO020513 Sargasso 3268 3418 COG2225
CHO020674 Sargasso 2952 2797 COG0404
CHO020926 Sargasso 4460 4306 COG0404
CHO021291 Sargasso 354 202 COG2225
CHO021582 Sargasso 4258 4364 COG0404
CHO021884 Sargasso 3064 3215 COG0404
CHO022553 Sargasso 2666 2516 COG0404
CHO023146 Sargasso 2511 2361 COG0404
CHO023194 Sargasso 254 402 COG0404
CHO023307 Sargasso 6379 6229 COG2225
CHO023495 Sargasso 7543 7693 COG2225
CHO023621 Sargasso 1239 1415 COG0404
CHO024864 Sargasso 4718 4569 COG0404
CHO025192 Sargasso 2898 2743 COG0404
CHO025209 Sargasso 4630 4779 COG0404
CHO025408 Sargasso 2036 1881 COG0404
CHO025417 Sargasso 26854 26704 COG0404
CHO025460 Sargasso 4746 4897 COG0404
CHO025596 Sargasso 12283 12134 COG0404
CHO025790 Sargasso 12265 12420 COG2225
CHO027219 Sargasso 8205 8358 COG0404
CHO027494 Sargasso 18921 19069 COG0404
CHO027603 Sargasso 17163 17317 COG0404
CHO066412 Sargasso 5792 5946 No ORF
CHO071812 Sargasso 187 36 No ORF
CHO073298 Sargasso 358 201 COG0404
CHO074447 Sargasso 5470 5620 COG2225
CHO76671 Sargasso 5548 5394 COG0404
CHO078525 Sargasso 766 915 No ORF
CHO082615 Sargasso 459 609 COG2225
CHO084621 Sargasso 355 204 COG2225
CHO085125 Sargasso 5557 5712 COG0404
CHO090711 Sargasso 1266 1111 C0OG2225
CH095246 Sargasso 48 218 COGO0665
CH099209 Sargasso 6146 6301 COG0404
CH099604 Sargasso 6282 6129 End of DNA fragment
CH107700 Sargasso 685 855 No ORF
CH108739 Sargasso 158 1 End of DNA fragment
CH110771 Sargasso 6436 6591 COG2225
CH112937 Sargasso 6223 6374 COG0404
CH113666 Sargasso 264 115 COG0404
CH113875 Sargasso 6782 6631 COG2225
CH119896 Sargasso T4 267 COG0404
CH120223 Sargasso 3370 3218 COG2225
CH123522 Sargasso 3491 3339 COG0404
CH125274 Sargasso 2650 2833 COG0404
CH127439 Sargasso 638 464 COG0404
CH127838 Sargasso 156 1 End of DNA fragment
CH128974 Sargasso 2814 2662 End of DNA fragment
CH144138 Sargasso 3958 4107 COG0404
CH145003 Sargasso 463 616 COG0404
CH147036 Sargasso 312 158 COG0404
CH148831 Sargasso 518 365 COG0404
CH149128 Sargasso 4250 4100 C0OG2225
CH152090 Sargasso 4328 4176 COG0404
CH153469 Sargasso T2 223 COG2225
CH160558 Sargasso 318 401 COG4198
CH161879 Sargasso 4420 4590 COG0665
CH165648 Sargasso 4282 4132 COG0404
CH167803 Sargasso 601 683 End of DNA fragment
CH169997 Sargasso 609 458 COG2225
CH172733 Sargasso 2007 1852 COG0404
CH178850 Sargasso 716 568 COG0404
CH179282 Sargasso 699 551 COG0404
CH182662 Sargasso 626 472 COG2225
CH187196 Sargasso 165 1 End of DNA fragment
CH189992 Sargasso 2154 2000 COG0404
CH192214 Sargasso 2006 1856 COG2225
CH193729 Sargasso 1596 1746 COG2225
CH193852 Sargasso 388 240 COG0404
CH193915 Sargasso 2063 1887 COG0404
CH203668 Sargasso 1821 1666 COG0404
CH205377 Sargasso 1978 1823 C0OG2225
CH205699 Sargasso 173 321 COG0404
CH212688 Sargasso 321 472 COG0404
CH213866 Sargasso 2294 2448 COG0404
CH215823 Sargasso 169 318 COG0404
CH217657 Sargasso 2690 2835 End of DNA fragment
CH217994 Sargasso 2104 2259 COG0404
CH230524 Sargasso 375 523 COG0404
CH234615 Sargasso 347 198 COG0404
AAFX01016906 Soil 854 674 COG0404
AAFX01042973 Soil 245 50 End of DNA fragment
AAFX01074356 Soil 708 464 COG1003
AAFX01086649 Soil 565 375 COG0404
AAFZ01013399 Whale2 650 438 COG0665
AAFZ01013783 Whale2 487 735 COG0404
AAFZ01014837 ‘Whale2 525 718 COG0404
AAFZ01019250 Whale2 544 310 COG1760
AAFZ01024364 ‘Whale2 419 229 COG0404
AAFZ01025915 Whale2 380 180 COG0404
AAFZ01027930 Whale2 601 401 COG0404
AAGA01003599 Whale3 265 456 COG0404
AAGA01022452 Whale3 684 470 COG0404




Structure

~AACCCCACACCGACGAGGCAACTTTGTTGTTGGAAGCATTCCATAAACAAAGCACTCTTTCAGGTGCCGCAAGGCGTGGACTGTT -

CHO004480 TGAAGGTAGCAGGAGAGTGGGGAATT-

CHO004560 ATTTATATACGGGAGAGATCACAATT- ~AATGTGGCACCGAAGGAGCAACTACCC AGGAAACTCTCAGGTAAAAGGACCGTAACA-

CH004588 CGCACGCGTCGGGAGAGCGTGTGACCGGGCTGTTTCAGCCGGTTGCGCCGCCGAAGGGGCACACCCG- ——CAAACTCTCAGGCAAAAGGACCGACCGCGTCGGGGAATCCCGTCCGCGCATTG

CHO004791 ATCTATTCACGGGAGAGACTACAAAT- -TATTGTAGCGCCGAAGGAGCAACCACCC AGGAATCTCTCAGGCAAAAAGGACCGTACG-

CH004804 TTTATATATCGGGAGAGACTGATAAG- CTTATTAGCGCCGAAGGAGCAACCACCC CGGAAACTCTCAGGCAAAAGGACCGTTAAACf

CH006134 ATATTGAAACGGGAGAGACTACTAA -ATGTAGCGCCGAAGGAGCAACCACCC CGGAAACTCTCAGGCAAAAGGACCGTATA

CHO07312 AATTTCTTACGGGAGAGACTACTTA -AGAGTAGCGCCGAAGGAGCAACCACCC

CHO008153 AGAATACAAAGGGAGAGATTAATTT ~AATTAGCGCCGAAGGAGCAACGTCCC--

CH010153 TTATTTATACGGGAGAGACTACTTA TGATGTAGCGCCGAAGGAGCAACCACCC

CH011183 TTATTACATAGGGAGAGATTAATTA -TATTAACGCCGAAGGAGCAACGTCCC -GGAAACTCTCAGGCAAAAGGATCTATGTAATTA-

CHO11659 AGAAAGGGTCAGGAGAGAGTCGA- AAGACCGCCGAAGGCTGAA-----==———————————————————mmm - CGCTCAGGCAAAAGTACTGACATTT--

CHO11954

CH011983

CHO012769 ATTTTCTTACGGGAGAGACTACTTA -TTGTAGCGCCGAAGGAGCAACCACCC CGGAAACTCTCAGGCAAAAGGACCGTACA--

CHO12961 TAAAAAACACGGGAGAGACTACTT- AAGTGTAGCGCCGAAGGAGCAACCACCC CGGAAACTCTCAGGCAAAAGGACCGTAAAA-

CHO13016 ATTAGTTAACGGGAGAGACTACAGAA- AGGAATCTCTCAGGCAAAAAGGACCGTAAC-

CH013294 ATGACATAACGGGAGAGACTACTTG-- - ~CGGAAACTCTCAGGCAAAAGGACCGTTATT-

CH015205 TTATTCAAACGGGAGAGACTATTTA ~GATATAGCGCCGAAGGAGCAACCACCC-- -~CGGAAACTCTCAGGCAAAAGGACCGTACAAA-

CH016265 ATTAATCATCGGGAGAGACTATT- --TATAGCGCCGAAGGAGCAACCACCC CGGAAACTCTCAGGCAAAAGGACCGATTAAA-

CH017510 TTATTACTTTGGGAGAGATTAATTA ~AATTTAACGCCGAAGGAGCAACGACC- CGGAAACTCTCAGGCAAAAGGACCTTTGTAATAA-

CHO17782 ATTCTGCTACGGGAGAGACTACAGAA- TATCGTAGCGCCGAAGGAGCAACCACCC AGGAATCTCTCAGGCAAAAAGGACCGTAAC-

CHO17863 TTCTGCAAACGGGAGAGACTAATT--~- ---TTTAGCGCCGAAGGAGCAACCACCC-- ~CGGAAACTCTCAGGCAAAAGGACCGTTCA--

CH018172 TAAACCTCACGGGAGAGACTATTTT ~ATAATAGCGCCGAAGGAGCAACCACCC-- ~CGGAAACTCTCAGGCAAAAGGACCGTACA--~-

CH018728 TTTTACTATCGGGAGAGACTATTAG -ATTTAGCACCGAAGGAGCAACCACCC CGGAAACTCTCAGGTAAAAAGGACCGATAGTT

CH020130 TATATGTAACGGGAGAGATCACGTT -TATGTGGCGCCGAAGGAGCAACTACCC TAGAAACTCTCAGGCAAAAGGACCGTTGCT-

CH020513 ATTCATTATCGGGAGAGACTATT-- --AATAGCGCCGAAGGAGCAACCACCC CGGAAACTCTCAGGCAAAAGGACCGATTAAA-

CH020674 ATTGTTTTACGGGAGAGACTACAGAA- TATCGTAGCACCGAAGGAGCAACCACCC AGGAATCTCTCAGGTAAAAAGGACCGTAAC-

CH020926 ATTTCTTAACGGGAGAGATCACAATT- TAACGTGACACCGAAGGAGCAACCACCC AGGAAACTCTCAGGTAAAAGGACCGTAACA-

CHO021291 TTAAATTTACGGGAGAGACTGTAAT ~AGTACAGCGCCGAAGGAGCAACCACCC

CH021582 ATTGATTTACGGGAGAGACTACAGAT- TATCGTAGCGCCGAAGGAGCAACCGCCC

CH021884 AATAATTAACGGGAGATACTGAAA- -TTTCAGAGCCGAAGGAGCAACGACC- CGGAAACTCTCAGGCACAATGGACCGTTAA-

CH022553 AGAACCTTACGGGAGAGACCACATT ~AATGTGGCGCCGAAGGAGCAACCACCC CGGAAACTCTCAGGCAAAAGGACCGTAAA

CHO023146 AAGATCTTACGGGAGAGACTACTCA -AAGTAGCGCCGAAGGAGCAAATACCC AATAATCTCTCAGGCAAAAGGACCGTACG

CH023194 ATTTATATACGGGAGAGACTACTT -TTGTAGCGCCGAAGGAGCAACCACCC CGGAAACTCTCAGGCAAAAGGACCGTACA

CH023307 CCTAAATATCGGGAGAGACTAAT- AATAGCGCCGAAGGAGCAACCACCC CGGAAACTCTCAGGCAAAAGGACCGATTAAA-

CH023495 ATTCATTATCGGGAGAGACTATT- TATAGCGCCGAAGGAGCAACCACCC CGGAAACTCTCAGGCAAAAGGACCGATTAAA-

CH023621 TAATTTTAGTGGGAGAGTCTAAGTAT- TTACTTAGCGCCGAAGGAGTAACCGCCT CGGAACCTCTCAGGCAAACGGACCGCTAAAA-

CH024864 AACCTAATACGGGAGAGACCAATTT -AATTGGAGCCGAAGGAGAAACCACCC CGGAAACTCTCAGGCAAAAGGACCGTACA

CH025192 ATATCTCTACGGGAGAGACTACAAAA- TATCGTAGCGCCGAAGGAGCAACCACCC AGGAATCTCTCAGGCAAAAAGGACCGTAAC-

CH025209 TCTTTGATACGGGAGAGACTACAT- CAGAAACTCTCAGGCAAAAGGACCGTACG

CH025408 ATTTAAAAACGGGAGAGACTACAGAC-

CHO025417 GATTTTCAACGGAAGAGACTACTTAA- CGGAAACTCTCAGGCAAAAGGACCGTAAA

CH025460 AATCTGATACGGGAGAGACTACATT

CH025596 TTTGCGTAACGGGAGAGACCATT -~ CGGAAACTCTCAGGCAAAAGGACCGTTACC-

CHO025790 ACTCATTATCGGGAGAGACTAAACAC- CGGAAACTCTCAGGCAAACGGACCGATACAG-

CHO027219 AACCTAATACGGGAGAGACCAATTT

CHO027494 GAATTTATACGGGAGAGACTACTT

CH027603 AAATCATAACGGGAGAGACTATTTT -TGGAAACTCTCAGGCAAAAGGACCGTTATT-

CHO66412 AACACTGTACGGGAGAGTCTGTTT- ~-AGTCAGCACCGAAGGAGCAAAGCCCA-- GGAAACTCTCAGGTAAATGGACCGTACGTA-

CHO71812 ~AATGTAGCGCCGAAGGAGCAACCACCC ~CGGAAACTCTCAGGCAAAAGGACCGTTCA--

CH073298 AAATGTAGCGCCGAAGGAGCAACCACCC CGGAAACTCTCAGGCAAAAGGACCGTTATC-

CHO74447 ATCTATCATCGGGAGAGACTATG-- --TTTAGCGCCGAAGGAGCAACCACCC CGGAAACTCTCAGGCAAAAGGACCGAAAAAA-

CHO76671 ATTCATTTACGGGAGAGACTACAGAT- TATCGTAGCGCCGAAGGAGCAACCACCC-- ~AGGAATCTCTCAGGCAAAAAGGACCGTGCA-~

CH078525 ATTTCCTTACGGGAGAGACTATTTC -TTAATAGCGCCGAAGGAGCAACCACCC-- ~CGGAAACTCTCAGGCAAAAGGACCGTACA---

CH082615 ATTAATCATCGGGAGAGACTATT- --TATAGCGCCGAAGGAGCAACCACCC CGGAAACTCTCAGGCAAAAGGACCGATTAAA-

CHO084621 CTTGTTTTTAGGGAGAGACTACTT- -~AAGTAGCGCCGAAGGAGCAACCGACC CGGAAACTCTCAGGCAAAAGGACCTTGAAC-

CHO085125 TTTAACAAGCGGGAGAGACTGCAGAAA- GATAGCAGAGCCGAAGGAGCAAACACCC CGGAAACTCTCAGGCAAAAGGACCGCATG--

CHO090711 ATCCATGATCGGGAGAGACTAAGCAT-- ~TTTTTAGCGCCGAAGGAGCAACAACCC-- -CGGAAACTCTCAGGCAAAAGGACCGATGTGG-

CH095246 GTCTTTTTATGTGAGAGTGTTTTT--~- ---TAAACCGCCGAAGGAGCAACCGCCC-- ~CGGAAACTCTCAGGCAAATGGAACATARAAA-

CH099209 ATTGATTTACGGGAGAGACTACAGAT- GATCGTAGCGCCGAAGGAGCAACTACCC-- ~AGGAATCTCTCAGGCAAAAAGGACCGTAAC--

Structure

CHO004480 ~ACTGGACGAGECTCTGGAGAGACTACCGATTGCATTAAC- ~TTGCAATAATAGGTGGCGCCGAAGGCGAAAGTGTCGCAGTGTTT--TAAGCGACGCGAAACGCTCAGGCAAAAGGACAGAGGAGAGG
CHO004560 TATTAACTCTGGAAAGAGATTA AATTCTCGCCGAAGGAGTAAA-—-——-—————-—————-———————m ACTCTCAGGCAAATATACAGATGGGTAC
CH004588 CGCGGGCCACACTCTCCCCGCACTCTGGAGAGCGGCAGTAGCCCGCAGCGCATCCGCTGCGCGGGCAAGCTGCCCACCGAAGGGGCGCGCGTTCGCCAGGCCTGGCCGGCAACCCAATCTCTCAGGTATCGAGGACAGAGGGGCA
CHO004791 --TATTAACTCTGGAAAGAGATTA- AATTCTCGCCGAAGGAGCAAA- CTCTCAGGCAAATATACAGATGGGTAT
CH004804 - fGCATAACACTCTGGAAAGAGATTAA* ~TTTCCGCCGAAGGAGCAAA- fACTCTCAGGCAAAAATACAGATGGGGTA
CH006134 - TATTAACTCTGGAAAGAACTT-- --TCTCGCCGAAGGAGTAAA- ~TCTCTCAGGCTCATAGACAGAGGGGGTA
CHO07312 - TATTAACTCTGGAAAGAGAATT- —ATTCTCGCCGAAGGAGCAAA— ~TCTCTCAGGCAAAAAGACAGAGGGGGTT
CHO081563  -----—-------mmmmmmmm o == E et
CH010153 - -ATTCTCGCCGAAGGAGCAAA-

CH011183 -

CHO11659 - ~TATAATTCTGTTGGAGAGTGACAACGCAGA AGGCGGCGTCCACCGAAGGGGCAAACCCCGAGCCGATG---CTCACGGGTGAATCTCTCAGGTCCAAGGACAACAGGGTTC
CHO11954 - - -

CH011983 - -

CHO012769 - TATTAACTCTGGAAAGAGAATT- ~ATTCTCGCCGAAGGAGCAAA- ~-TCTCTCAGGCAACAAGACAGAGGGGGCT
CHO12961 - ACTTAATTCTGGAAAGAGACA TGTTCTCACCGAAGGAGTAAA- ~TCTCTCAGGTACCGATACAGATGGGGTA
CHO013016 - ATATTAACTCTGGAAAGAGATTA-- ~AATTCTCGCCGAAGGAGCAAA- ~ACTCTCAGGCAAATATACAGATGGGTAT
CH013294 - -GTAATAACTCTGGAAAGCAGGCTT- ~TGCCTCACCGAAGGAGTAAA- ~-TCTCTCAGGTTCTTAGACAGATGGGGAT
CH015205 - TAAAATTCTCTGGAAAGAGATAA- ~GATCTCACCGAAGGAGTAAA- ~TCTCTCAGGTACCAATACAGATGGGGTA
CH016265 - ~GCATAACACTCTGGAAAGAGATTAA- ~TTTCCGCCGAAGGAGTAAA- ~GCTCTCAGGCAAATATACAGATGGGGTA
CHO17510 e e e
CHO17782 - AATTCTCGCCGAAGGAGCAAA- ~ACTCTCAGGCAAATATACAGATGGGTAC
CHO17863 - ATTCTCGCCGAAGGAGCAAA- ~TCTCTCAGGCACAAAGACAGAGGGGGTC
CH018172 - ~ATTCTCGCCGAAGGAGCAAA- ~-TCTCTCAGGCACATAGACAGAGGGGGTC
CHO018728 - ~AATTCCGCCGAAGGAGCAAA- ~ACTCTCAGGCAAAAATACAGATGGGGTA
CH020130 - AAGCCTCACCGAAGGATTAAA- ~TCTCTCAGGTACACGGACAGATAGGGAG
CH020513 - --TTTCCGCCGAAGGAGTAAA- ~GCTCTCAGGCAAAAATACAGATGGGGTA
CH020674 - AATTCTCGCCGAAGGAGCAAA- ~ACTCTCAGGCAAATATACAGATGGGTAC
CH020926 - ~ATTCTCGCCGAAGGAGTAAA- ~ACTCTCAGGCAAATATACAGATGGGTAC
CHO021291 - ~TTTCTCACCGAAGGAGTAAA- ~TCTCTCAGGTGCCAATACAGAAGGGGTT
CH021582 === m e m == AT AT TAACT CTGGAAAGAG AT T A — —m —m = o o o e e e e e e e e e e e e e e e e e e e e e e e
CH021884 - TAGCTCTACCGAAGGTGAAAA- ~GCTCTCAGGTAAAAAGACAGAGGGGTAG
CH022553 - ~ATTCTCGCCGAAGGAGCAAA- ~TCTCTCAGGCACATAGACAGAGGGGGCA
CH023146 - ~ACTCTCAGGCAACAAGACAGAGGGGGTT
CH023194 - ~TCTCTCAGGCACCAAGACAGAGGGGGCA
CH023307 - ~ACTCTCAGGCAAAAATACAGATGGGGGT
CH023495 - ~ATTTCCGCCGAAGGAGTAAA- ~GCTCTCAGGCAAAAATACAGATGGGGTA
CH023621 - ~TAGCCCACCCAAGGTGAAAGTTAGATATTT ATCTAATTAATCTCTCAGGTACCAAGACAGAGGGGGCA
CH024864 - -~ATTCTCGCCGAAGGAGCAAA TCTCTCAGGCACCAAGACAGAGGGGGCA
CH025192 - ATATTAACTCTGGAAAGAGATTT AATTCTCGCCGAAGGAGTAAT- ~-ACTCTCAGGCAAATATACAGATGGGTAC
CH025209 - TATTAACTCTGGAAAGAGACAA- ~ATTCTCGCCGAAGGAGCTAAA ~ATCTCTCAGGCACCACGACAGAGGGGGTT
CH025408 - ~ATATTAACTCTGGAAAGAGATTT- AATTCTCGCCGAAGGAGCAAA- -~ACTCTCAGGCAAATATACAGATGGGTAC
CHO025417 - TATTAACTCTGGAAAGAGAAAG- ~TTTCTCGCCGACGGAGTAAA- ~TCTCTCAGGCTCATAGACAGAGGGGGTA
CH025460 - TATTAACTCTGGAAAGAGACAA- ~ATTCTCGCCGAAGGAGCTAA ~ATCTCTCAGGCACCACGACAGAGGGGGTT
CH025596 - -GTAATAACTCTGGAAAGCAGGCGA- AAGCCTCACCGAAGGATTAAA- ~TCTCTCAGGTACATAGACAGATGGGGTT
CHO025790 - -GCATAACACTCTGGAAAGAGATTA- ~AATTCCGCCGAAGGAGCAAA- ~ACTCTCAGGCAAAAATACAGATGGGGTC
CHO027219 - ATAATAACTCTGGAAAGAAGGCTT- ~GGCCTCACCGAAGGAGTAAA- ~TCTCTCAGGTAACTAGACAGAGGGGGTT
CHO027494 - TATTAACTCTGGAAAGAGAATT- ~ATTCTCGCCGAAGGAGCAAA- ~TCTCTCAGGCAAAAAGACAGAGGGGGCA
CH027603 - -~GTAATAACTCTGGAAAGCAGGCTT- AGGCCTCACCGAAGGAGCAAA- ~TCTCTCAGGTTCTTAGACAGATGGGGAA
CHO66412 - AAATAAACTCTGGAAAGCGGACTA- ~ATCTCTCAGGTAAACCGACAGAAGGGCAT
CHO71812 - TATTAACTCTGGAAAGAGAATAA- ~TCTCTCAGGCACAAAAGACAGAGGGGGC
CH073298 - -GTAATAACTCTGGAAAGCAGGCTT- ~TCTCTCAGGTTCTTAGACAGATGGGGAT
CHO74447 - ~GCATAACACTCTGGAAAGAGATTAA- ~ACTCTCAGGCAAAAATACAGATGGGGAT
CHO76671 - TATTAACTCTGGAAAGAGATTAG- ~ACTCTCAGGCAAATATACAGATGGGTAA
CH078525 - TATTAACTCTGGAAAGAGAAT ~TCTCTCAGGCAATAGACAGAAGGGGTTT
CH082615 - ~GCATAACACTCTGGAAAGAGATTAA- ~ACTCTCAGGCAAAAATACAGATGGGGTA
CHO084621 - ATATTAACTCTGGAAAGAAGACTA- ~AGTCTCACCGAAGGGGTAAA- ~TCTCTCAGGTAAAAAGACAGATTGGGTC
CHO085125 - --TAATAACTCTGGAAAGCAGGCAC- AGGCCTCACCGAAGGAGTAAA- ~TCTCTCAGGTACCCAGACAGAGGGGGCT
CHO090711 - ~GCATAACACTCTGGAAAGAGATTA-- ~ACTCTCAGGCAAAAATACAGATGGGGTT
CH095246 - --GTTGATAATCTGGAGAGTGTCGTTTT TGGTGAATCTTTCAGGTTCCGTGACAGATGGGGTA

CH099209

_______________ ATATTAACTCTGGAAAGAGATTT — =~ === == == == == = — = mmmm————e o~ ACTCTCAGGCAAATATACAGATGGGTAT



Structure

CH099604 TTAATAAAACGGGAGAGACTACTTT- ~AATGTAGCGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGCAAAAGGACCGTAAAA-~ --ACGCAATTCTGGAAAGA
CH107700 GTCTTTTTGTGTGAGAGTGTTATT -~ -TATAACCGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGCACCCGAAACACAAAAA ~GTTGATAATCTGGAGAGT
CH108739 AAATCGCGACGGGAGAGACTACATAT- TAACGTAGCGCCGAAGGAGCAACCACCC-AGGAATCTCTCAGGCAAAAAGGACCGTTAC- ATATTAACTCTGGAAAGA
CH110771 ATTCGTGATCGGGAGAGACTAAACAA- TTTTTAGCGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGCAAAAGGACCGATTTAG ~GCATAACACTCTGGAAAGA
CH112937 NNNNNNTAACGGGAGAGACCAATG -TTTGGCGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGCAAAAGGACCGTTACC- ~ATAATAACTCTGGAAAGC
CH113666 ACAATGTAACGGGAGAGACCATT TTGGCGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGCAAAAGGACCGTTACC- ~GTAATAACTCTGGAAAGC
CH113875 TTTTACTATCGGGAGAGACTATTT ~TTTAGCGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGCAAAAGGACCGATCGAA GCATAACACTCTGGAAAGA
CH119896 TGATCCTTAAAGAAGAGAGCGACGAGCAT- -GAGGAGECTCTGGAAAGC
CH120223 TTATTTTTAAGGAAGAGACTACATT- ~ATATTAACTCTGGAAAGA
CH123522 CTCTTGTAACGGGAGAGTCTATTTA- ~AAATAGCGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGCAAAAGGACCGTTGCC- GTAATAACTCTGGAAAGC
CH125274 NNNNNNNNNCGGGAGAGTTCAATTC- ~GTTTGACGCCGAAAGAGCAATTTCCC-CGAAAACTCTCAGGCACATAGGACCGCAAAA ~GGATGAAACTCTGGAAAGT
CH127439 GGAATATAGCGGAAGAGAGTGGCAGGTTAATCAAATAGCACATGATTATGTCACCGCCGAAGGAGCAACCACCT-CGGAAACTCTCAGGCAAAAGGACCGTACA- TAATAACTCTGGAAAGC
CH127838 ATCCTGCCACGGGAGAGACTACAGAT- TATCGTAGCGCCGAAGGAGCAACCACCC-AGGAATCTCTCAGGCAAAAAGGACCGTAAC- -
CH128974 TTATTTTTAAGGGAGAGACTACATT- ~TTGTAGCGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGTAAAAGGACCTTAAACA -
CH144138 GCCACGTAACGGGAGAGACCATT- --TAGGCGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGCAAAAGGACCGTTACA- -~GTAATAACTCTGGAAAGC
CH145003 AGAGTGTAACGGGAGAGACTAATTT- -~ATTTAGCGCCGAAGGAGCAACTACCC-TAGAAACTCTCAGGCAAAAGGACCGTTACC- ~GTAATAACTCTGGAAAGT
CH147036 ATTGATTAACGGGAGAGACTACATTA- AATTGTAGCGCCGAAGGAGCAACTACCC-AGGAATCTCTCAGGCAAAAAGGACCGTACA- TATTAACTCTGGAAAGA
CH148831 TTAAAGATGCGGAAGAGACTACTTT- AATGTAGAGCCGAAGGAGCAACCACCC-CGGAATCTCTCAGGCAAAAGGACCGCGCA-~ ---TATTAACTCTGGAAAAA
CH149128 ATTCATTATCGGGAGAGACTATT- --TATAGCGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGCAAAAGGACCGATTAAA -GCATAACACTCTGGAAAGA
CH152090 GTATTTAAACGGGAGAATGGTTTGAA- ATAAAACCTGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGCAAATGGACCGTACA-- TATTAACTCTGGAAAGA
CH153469 TTTTATTATCGGGAGAGACTATCT--~ ---TTTAGCGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGCAAAAGGACCGATCGAA GCATAACACTCTGGAAAGA
CH160558 TTATTACATTGGGAGAGATTAATTA- -TATTAACGCCGAAGGAGCAACGTCCC--GGAAACTCTCAGGCAAAAGGACCTTTGTAATTA-

CH161879 GTCTTTTTGTGTGAGAGAGTTATT -TATAACCGCCGAAGGAGCAACCGCCC-CGGAAACTCTCAGGCACCCGAAACACAGAAA---~ ~GTTGATAATCTGGAGAGT
CH165648 TAATCCTCACGGGAGAGACTATTTT- ATAATAGCGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGCAAAAGGACCGTACA-- TATTAACTCTGGAAAGA
CH167803 GCCATTCAAAGGGAGAGATTAATA

CH169997 TTACTTTTAAGGGAGAGACTACTT ~GTATTAACTCTGGAAAGA
CH172733 ATTCACTTACGGGAGAGACTACAGAA- AATCGTAGCGCCGAAGGAGCAACCACCC-AGGAATCTCTCAGGCAAAAAGGACCGTAAC- ATATTAACTCTGGAAAGA
CH178850 CTAATTATACGGGAGAGACTACTT ~TTGTAGCGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGCAAATGGACCGTACA- TATTAACTCTGGAAAGA
CH179282 -TTGTAGCGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGCAAAAGGACCGTACA- TATTAACTCTGGAAAGA
CH182662 ATCCATGATCGGGAGAGACTAAGCA- TTTTTAGCGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGCAAAAGGACCGATGTAG -~GCATAACACTCTGGAAAGA
CH187196 TTTTTATAGCGGGAGATACTGTAAT- ~TTTACAGAGCCGAAGGAGCAACGACC--CGGAAACTCTCAGGCAAAAGGACCGCTATATA TTATAAAACTCTGAAAAAG
CH189992 AAAGCATAACGGGAGAGACTATTTA- -GATATAGCGCCGAAGGAGCAACCTCCC-TGGAAACTCTCAGGCAAAAGGACCGTTATT- -~GTAATAACTCTGGAAAGC
CH192214 AATGTGGCGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGCAAAAGGACCGTACA-- --TATTAACTCTGGAAAGA
CH193729 ~TATAGCGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGCAAAAGGACCGATTAGA GCATAACACTCTGGAAAGA
CH193852 ~TTGTAGCGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGCAAAAGGACCGTACA-~- --TATTAACTCTGGAAAGA
CH193915 TTACTTAGCGCCGAAGGAGTAACCGCCT-CGGAACCTCTCAGGCAAACGGACCGCTAAAA - ~-TTTGACACTCTGGAAAGT
CH203668 ~TCTCAGTGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGAAAAAGGACCGTTACTT TTTTTTACTCTGGAGAGA
CH205377 TTTTTAGCGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGCAAAAGGACCGATATAG GCATAACACTCTGGAAAGA
CH205699 -TTGTAGCGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGCAAAAGGACCGTACA-- --TATTAACTCTGGAAAGA
CH212688 AATAACTAACGGGAGATACTGAAA ~-TTTCAGAGCCGAAGGAGCAACGACC--CGGAAACTCTCAGGCACAATGGACCGTTAA- —~AAAAAAACTCTGGAAAAG
CH213866 AAAGCATAACGGGAGAGACTATTTA- AATATAGCGCCGAAGGAGCAACCTCCC-TGGAAACTCTCAGGCAAAAGGACCGTTATT- GTAATAACTCTGGAAAGC
CH215823 GTTTTTTAACGGGAGAGACTACTTA- -~GTGTAGCGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGCAAAAGGACCGTACA- TATTAACTCTGGAAAGA
CH217657 TAATCACAACGGGAGAATGGTTAGGAGCCAGACTAATATCTAGCTTATCAAACCTGCCGAAGGAGCAAATACCC-AATAATCTCTCAGGCAAAAGGACCGTAAAA- TATTAACTCTGGAAAGA
CH217994 ATACATTAACGGGAGAGACTACAAAC- TTATGTAGCGCCGAAGGAGTAACTACCC-AGGAATCTCTCAGGCAAAAAGGACCGTAAT- ATATTAACTCTGGAAAGA
CH230524 ATTTATATACGGGAGAGACTACTT-- ~TTGTAGCGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGCAAAAGGACCGTACA- TATTAACTCTGGAAAGA
CH234615 ATTTTTTTACGGGAGAGACTACTTG- -ATGTAGCGCCGAAGGAGCAACCACCC-CGGAAACTCTCAGGCAAAAGGACCGTACA- TATTAACTCTGGAAAGA
AAFX01016906 GGACCCTCGCGGGAGAGACCGGGTGCG ATTCCCGGCGCCGAAGGCGCAACCGCCC-CGGAAACGCTCAGGCAAACGGACCGCGAAGG- -CTGATGAACGCTGGAAAGT
AAFX01042973 AACGCCAAGCGGGAGAGATCGGGGGA- AGCCCCGGCGCCGAAGGAGCAACCGCCC-CGGAAACTCTCAGGCAAAAGGACCGCCGCGT TTTGGAACTCTGGAGAGC
AAFX01074356 -GCGCGTCGCTGCCGAAGGCGCAACCGCC--CGGAATCGCTCAGGCCCGATACCACCGCCGCAAGGGATGGTCGTTACCCACCGGTAGCAGCCGCCCGACAACTCTGGAGAGA
AAFX01086649 -CAAGGGGCGGCGCCGAAGGAGCAACCGGCCCCGGAAACTCTCAGGCAAACGGACCGCAGGAG-—————————————————————————"——————— GATGGGTCTCTGGAAAGT
AAFZ01013399 CTGTGTGATCGGCCCCGAAGGAGCGAACTGCCCCGGAAACTATCAGCTAGACGGACCGCTCACA TGACGACTTTCCGTAGAGC
AAFZ01013783 ~ATAGACCGAAAAGCCGCCGAAGGAGCAACCGCCC-CGGAAACTCTCAGGCAAACGGACCGCAACCGTC- ~TCACAAGCGCTCTGGAAAGA
AAFZ01014837 ---GAACGGGGCGCCGAAGGCGCAACTCGCC-CGGAAACGCTCAGGCAAATGGACTGTGTGCG--~ --CTGATTAGCTCTGGAGAGC
AAFZ01019250 -CCGTGGTCGGCGCCGAAGGAGCAATCGCCCCAGAAAACTCTCAGGCAGATGGACCGTCGCGG ATTGAGGETCTGGAGAGA
AAFZ01024364 ~AACGGACCGACGCCGAAGGAGCAACCGCCC-CGGAAACTCTCAGGCAAATGGACCGCAGGGG GATGTTACTCTGGAAAGC
AAFZ01025915 -ATGCCGGCGCCGAAGGCGCAACCGCCC-CGGAAACGCTCAGGCAGACGGACCGCGAGAG- -AGACAAACGCTGGAAAGT
AAFZ01027930 ATCTCCTCGCGGGAGAGACCGGCGAA-~ CAGGCCGGCGCCGAAGGCGCAACCGCCC-CGGAAACGCTCAGGCAGACGGACCGCGAGAG— -~AGACGAACGCTGGAAAGT
AAGA01003599 AAGCTGCGACAGGAGAGAGTCATTC AATTGGCCACCGAAGACGCAACCGCC--CGGAAACGCTCAGGTAAAAAGGACTGCTGCAG TTGTCTAACTCTGGAGAGT
AAGA01022452 GAGGCGTTGCGGGAGAGCGTTTTGCTGTCTCA ~CAGGACTGTAAGGCCGCCGAAGGAGCAACCGCCC-CGGAAACTCTCAGGCCAACGGACCGCAACGG - ===========——=——————————————— TGGCAAGCACTCTGGAAAGA
Structure

CH099604 GTTCTCACCGAAGGAGTAAATC

CH107700 GATCATCCACCGAAGGGGTAAGCCAGTTT -TGGTCAGTCTTTCAGGTTCCGTGACAGATGGGGTG

CH108739 SR AT CT OGO C G A~ === == = = = = = = — =

CH110771 ~AATTCCGCCGAAGGAGCAAA- ACTCTCAGGCAAAAATACAGATGGGGTC

CH112937 TAGCCTCACCGAAGGATTAAA TCTCTCAGGTACATAGACAGATGGGGTT

CH113666 AAGCCTCACCGAAGGATTAAA- ~-TCTCTCAGGTACATAGACAGATGGGGTT

CH113875 ~-ATTTCCGCCGAAGGAGCAAA- ~ACTCTCAGGCAAAAATACAGATGGGGTG

CH119896 ~ATTTCCCTCACCGAAGGTGTAAGCCAGTCTTGAAGT- ~CAGGCTGGTCAATCTCTCAGGTTTTCGACAGAGGGGGCTT

CH120223 AGATTA- ~AATCTCACCGAAGGAGTAAA- ~TCTCTCAGGTAAAAAGACAGATGGGGTA

CH123522 AGGCTT- -TGCCTCACCGAAGGAGTAAA- ~TCTCTCAGGTTTCAAAACAGATGGGGTA

CH125274 TGATTAGCAATT ~TTTTGTTAATCTCACCGAAGGTGCAGAGCATAT ATATGCTAAATCTCTTCAGGTTCCACGACAGAGGGGGA

CH127439 TCTCTCAGGTAACAAGACAGAGGGGGTA

CH127838 - -

CH128974 -

CH144138 GAGCCTCACCGAAGGATTAAA TCTCTCAGGTACATAGACAGATGGGGTT

CH145003 ~TAGCCTCACCGAAGGATTAAA- ~TCTCTCAGGTACATGGACAGATAGGGAT

CH147036 -~AATTCTCGCCGAAGGAGCAAA- ~ACTCTCAGGCAAACGTACAGATGGGTTA

CH148831 TGTTCTTGCCGAAGGAGCAAA ACTCTCAGGCCAATAGACAGAGGGGGCA

CH149128 ~ATTTCCGCCGAAGGAGTAAA- ~GCTCTCAGGCAAAAATACAGATGGGGTA

CH152090 ~ATTCTCGCCGAAGGAGCAAA--- ~-TCTCTCAGGCAAAAAGACAGAGGGGGCA

CH153469 TTTCCGCCGAAGGAGCAAA- ACTCTCAGGCAAAAATACAGATGGGGTA

CH160558 ~ —=——— - - oo — e m—————— -

CH161879 TATCATCCACCGAAGGGGTAAGCCATTTT -TGGTCAGTCTTTCAGGTTCCGTGACAGATGGGGTA

CH165648 ~-ATTCTCGCCGAAGGAGCAAA-——————————— -~~~ m e — TCTCTCAGGCACATAGACAGAGGGGGTT

CH167803 -

CH169997 --GATCTCACCGAAGGAGCAAA- ~TCTCTCAGGTAAAAAGACAGATGGGGTA

CH172733 ~AATTCTCGCCGAAGGAGCAAA- -ACTCTCAGGCAAATATACAGATGGGTAC

CH178850 ATTCTCGCCGAAGGAGCAAA TCTCTCAGGCACCAAGACAGAGGGGGCT

CH179282 ~ATTCTCGCCGACGGAGCAAA- ~TCTCTCAGGCACCAAGACAGAGGGGGCA

CH182662 ~AATTCCGCCGAAGGAGCAAA--- ~ACTCTCAGGCAAAAATACAGATGGGGTC

CH187196 -TGCTCTACCGAAGGTGCAATACA -IAAACTCTC---------====———— o

CH189992 AGGCCTCACCGAAGGAGCAAA TCTCTCAGGTTCTTAGACAGATGGGGAA

CH192214 ~ATTCTCGCCGAAGGAGCAAA- ~TCTCTCAGGCAAAAAGACAGAGGGGGAA

CH193729 ~ATTTCCGCCGAAGGAGTAAA- ~ACTCTCAGGCAAAAATACAGATGGGGTA

CH193852 ATTCTCGCCGACGGAGCAAA TCTCTCAGGCACCAAGACAGAGGGGGCA

CH193915 ~TATCTAATTAATCTCTCAGGTACCAAGACAGAGGGGGCA

CH203668  GGCCAGA------------------—————-———————TATGGTCCGCCGAAGGGATAAT ————————— ===~~~ ————m - m - GATCTCAGGCAAATGAACAGAGGGGGTG

CH205377 ACTCTCAGGCAAATATACAGATGGGGTC

CH205699 TCTCTCAGGCACCAAGACAGAGGGGGCA

CH212688 ~GCTCTCAGGTAAAAAGACAGAGGGGTAG

CH213866 ~TCTCTCAGGTTCTTAGACAGATGGGGAA

CH215823 ATTCTCGCCGAAGGAGCAAA TCTCTCAGGCACAAGGACAGAGGGGGTT

CH217657 AATTCTCGCCGAAGGAGCAA

CH217994 AATTCTCGCCGAAGGAGCAAA ACTCTCAGGCAAATATACAGATGGGTAG

CH230524 TTTCTCGCCGAAGGAGCAAA TCTCTCAGGCACCAAGACAGAGGGGGCA

CH234615

AAFX01016906

AAFX01042973

AAFX01074356 CCGCGGCGAGGCCGGCGCCGAAGGGGCAAGAAGCGCGGGGCGACCTC- CCCACCCGCGCCTCCAAACTCTCAGGCGAAAGGACAGAGGGGCCC
AAFX01086649 ~ACGGGAGCGCGTCCACCGACGAAGTAAGCCGGCAA CGGCGAATCTTTCAGGTCTCCGGACAGAGGGGGTC
AAFZ01013399 -CGTTAGTCAGGCACACCGAAGGAGCAACTGCTGGTACATATTT -GAAACGGCGCGTGAATCTCTCAGGTCCCAGTGACGGAAGGGGT
AAFZ01013783 TAGCGACGGCGGGCCACCGAAGGGGTAAATCCTTGTCGCTTTTGTGCCGGTGGGCTTGTCCGCCGAAGCCTTGGCGAAGGAGGATGAAACTCTCAGGTTCCGTGACAGAGGGGGCA
AAFZ01014837 TTGCGGCCCACCGAAGGGGAATGTGGCCAGAGCTCCCG--~- GAGCCCGGTCATTGATCTCTCAGGTACAAGAGGACAGAGGGGC
AAFZ01019250 GAAAAAGAAAGTCGCATCTAACATATCAGGGCGATGTTCGGATTCCACCGAAGGATGAAATCCGGTTGGCAGAAACAT TTGCAAACAGGGGTACAATCTCAGGTCAAGGGACAGAGGGGGCG
AAFZ01024364 AGGCGGCACG---- —----TTGCCGTCTCACCGAAGGCGAAAACCCGTATCACG GCGCGGGCGAATCTCTCAGGTTACCGGACAGAGGGGGCA
AAFZ01025915 GAGTGAGGCCGCC- ~AGGCTTCAACTCCACCGACGGAGCAAGCGTGTCTCGCAAGGG -CGGGTTCGCGCGGAATCTCTCAGGTCACGGGACAGCGGGGGCG
AAFZ01027930 GAGTGAGGCCAAA- -~AGGCTTCAACTCCACCGACGGAGCAAGCGTGTCTCGCAAGGG -CGGGTTCGCGCGGAATCTCTCAGGTCACGGGACAGCGGGGGCG
AAGA01003599 GGTAGTGTC--- --TGAACTATCCACCGAAGGTGAAAGGTGACCGAGTTTAAG TGCTCGTCGCCCGATCTCTCAGGTAACCGGACAGAGGGGTTT
AAGA01022452 GAGCGGATGGTCAA- -GTGACCGGCGTTCCACCGAAGGGGTAAATGGCGTCGGATTTG- ~ATCCGGCATGAACGCTCGCCGTTCATCCTGAGCTTGTTGAA



