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Supplementary 1

Mariner transposase sequences used as queries in the tBLASTN search

Transposase Species Subfamily Accession number/Reference
Comarl Caenorhabitisbriggsae ~ briggsae acooo767
AvamarAdmetavaga e/egans .................... A /.\267106 ........................................
Cemaﬂ ..................... C .. e /egan S ..................................... T1 9 555 ............................................
Dtma” ..................... D ugesmng”nacecmpla ................... C AA56763 ........................................
Hsma” ..................... H omosap,ens U52077 ............................................
Fungia Fungia sp. Kusabiraishi BAB3M436
Bytmar Bythograeathermydron ~iritans cAD4s367
Cpma ” ..................... C hrysope,/aplombunda IR AAA28265 .......................................
Hlma” ...................... H aematob,a,mmns U11642 ............................................
Hsmarz ..................... H sap,ens AAC52011 ........................................
Rfmar Rhinolophus ferrumequinum ‘Acis7sss
AmmarAp,sme//,fem me//,fem .................. A Y155490 ........................................
charz ..................... C emt,t,scap,tam AA012364 .......................................
Fama” ...................... /: orﬁcu/aaur,cu/a,,a Ay155492 ........................................
‘Desmarl  Mayetioladestructor  mauritiana  U24436
MboumarMessorbouwer, AJ781769 ........................................
M 051 ......................... D msoph ,/a mau”nana . X78906 ............................................
Hvmarl Hellothisvirescens ~ vertumnana  DQ174779
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Supplementary 2

Partial consensus nucleotide sequences corresponding to the conserved region

of MLE transposase catalytic domain of 26 out of 75 MLE Orthoptera lineages (Ortmar)

for which no full-length representatives from either L. migratoria or L. kohalensis genomes
were identified (see Supplementary 3). The lineage sequences were assembled

from sequencing of PCR amplicons derived from 14 Orthoptera species (Table 1)

Ortmar4 Consensus from 504 copies
AGGTGGGTNCCNAGGATGNTAACCGATCAGAATAAAGAGGCAAGGAAAACAATAGCCTCCCAACACTTGCAGCGCTTC
CGTTTGGAGGGAGATGAGTTTCTGAAAAAAATTGTGACCGGGGACGAAACATGGGTGCATTTTTTTGAACCCGAATCA
AAGAGGCAGTCAATGGAGTGGCGTCACACAAGCTCGCCGAGGAAGAAAAAATTCAAAACTGTGCGATCGGCAGGGAA
AGTTATGGCAACAGTTTTCTGGGATACAGAGGGTGTGATTCTGGTTGATTTTTTGGAGCAGGGATGCACAATAAATTCTG
TTCAATACGTCACAACCCTCAAAAAACTTAAAGCACGTCTTCAGCGAGTTCGCCCAACAAAATCAATGGCAGATGTTCT
TCTTTTGCATGACAATGCAAGACCACACACCAGTTGTCACACCTCTGACGAGATTGTCAAAATTGGATGGGAAGTTTTG
CCTCATCCCCCNTACTCNCCNG

Ortmar7 Consensus from 17 copies
AGGTGGGTNCCNAGGATGCTCAGCGAACCGCAAAAGGAACTGCGTATGGGGCTAGCACTGCAACACCTGTTCCGGTAT
CATGAAGACCCTGCTTTCCTGGAGCGGATTGTCACCGGTGACGAGAGCTGGTGCCATCACTTCGAGCCAGAGACAAAG
CGGGACAGCATGCAATGGAAGCATGCGTCGTCACCTCCCCCTAAAAAATTCAAGGCTGTGCCCTCAGCAGGCAAGGTG
ATGCTCACCGTCTTTTTCGACGTCCGAGGTCCGATACTCATCGAATTCCTCGAGCACGGAAAAACCATTAACAGTGACG
TGTACTGTGAGACACTCCGTAGCCTACGCAAGTCCATCAAGAGCAAACGGCCTGGGCTGCTCATGGAGGGAGTGATTCT
GCTCCATGATAACGCGCGTCCACACGTCTCCAGGGTCACACAAAGTGTACTGGCCAAGTTCAAGTGGGAGCAGCTTGA
GCATCCGCCCTACTCNCCNGA

Ortmarl10 Consensus from 52 copies

AGGTGGGTNCCNANGATGNTTACAGAGCACCATAAAGAACAGCGAATGGGGGCAAGTTTGACATTTCTGGAGGCCTAC
CACAAACATGGTGATTCATTACTGGATCGAATCGTAACTGGTGACGAGACTTGGGTGAAACACGTCAATTGCGAGACAA
AATTACAGTCCATGGAGTGGGGGCACACAAGCTCCCCCCAAAAACCAAGAAAATGTTTGCAAACCTTGTCAGCAAGGA
AGATGATGGCGACAGTGTTTTGGGATAGGCAAGGTGTGCTTCTTATTGATTTTCTCGAACGTGGAGCAACCATAAATTCT
GCCCGGTACTGTCAAACTTTGCACAGCCTTAGAAGAGCAGTTCAAAACAAACGCCGAGGAAAGCTGACGTCCAAAATT
TTGTTTTTGCACGACAATGCCCGACCTCACACGGCAAACCGCACTAAAGAACTCCTTAATTCATTCAAATGGGAAATTTT
CCCTCATCCNCCCTACTCNCCNG

Ortmarll Consensus from 40 copies
AGGTGGGTGCCNAGGATGTTGACCGAAGACCACAAACGTCAACGCGTTGAAGCGGCCCAAGAACTTCTTCAAGATCAC
GGAACTCATGGCGAGGAATACCTCGACTCCATCGTCACTGGAGACGAGACTTGGGTGCACTACCGCACACCCGAAACC
AAAGAACAGTCCAAACAATGGAAGCACCCAGAGTCGCCGAGATCGCGAAAATTCAAACAAACGCAAAGTGTCGGCAA
AGTGATGGCAACAGTGTTTTGGGACAGGAAGGGGGTATTGTTGTGCGAGTTCTTGCCCACCGGTACAACAATCAACGCT
GCCAGGTACTGCGAGACACTGCAAAAATTGCGCCGTGCAATTCAAAACAAGAGGAGGGGTATGCTGTCCAAGGGGGTG
CGTTTGCATCAGGATAACGCTCGACCGCACACCGCTAAAGCCACCAACGAGCTCATCGCAAAATTTGGATGGGGTATTG
TCAAACACCCNCCCTACTCNCCNG

Ortmarl14 Consensus from 41 copies
AGGTGGGTNCCNAGAATGCTCAGTGATGTTCACAAAACCAAGCGACTTGGAAGTGCGTTGACATTCCTCACACGGTAC
AGTGAAGAAGGAGAGGACTTCTTGAATCAAATTGTGACAGGTGATGAGACTTGGGTACGTCATGTCACACCGGAGTCA
AAACAGCAATCAATGGAGTGGAGACACACTCGATCTCCCACAAAACAGAAATTCAAGACGACGATGTCTGCACAGAA
AATCATGTGCACGGTGTTTTGGGACCGAAAAGGTGTACTGCTTGTTGAATTTCTCCCAAGAGGTGAAACCATCAATGCA
GCCAGATACTGTCAGACTTTGAAAAATCTTCGACGTGCGATACAGAACAAAAGGAGAGGGAAGCTCAGCAGAGGAATT
GTTCTGCTTCACGATAATGCTCGGCCACACGCTGCAGGTGACACACAAACTCTTATTCAGCAGTTTGGATGGGAGCAGT
TNGACCACCCNCCNTACTCNCCNG

Ortmarl7 Consensus from 23 copies
AGNTGGGTNCCNAGNATGCTTACCGACGACCATAAGCTCACCCGTGTTAGGGTCTGTCAACGCCTACTCACTCGCTTCA
ACAACGAAGGTGATGCNTTTTTGAGCCGAATTGTCACCGGAGATGAAACATGGGTGCATCACTACGAGCCTGAGTCAA
AGCGCCAGAGTATGGAGTGGAAACACCCTGGATCGCCGACGAGGAAGAAGTTCAAGATGGGGCCATCNGCAGGAAAG
GTCATGTTAACCGTGTTTTGGGACTCACAGGGGCCCATACTGGCAGAGTTCATGGAAAAGGGAACGACTATCAACAGTG
CGAGGTATAGTGAAGTGTTGGAAACGAAGCTGAAGCCAGCAATCCGCACCAAACGCCGAGGTTTGCTGTCGAAGAAG
GTTTTGTTGTTGCATGACAATGCACGGCCACACACGGCCCATCACACTATTGAAACCATCAACANGNTGNNATTTGAGG
TATTGGAACACCCNCCCTANTCNCCNG
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Ortmar18 Consensus from 25 copies
AGGTGGGTNCCNAGGATGCTGACCGAAGACCACAAGCGGCAGCGCGTGGAATGTGCGGAGGAAGTTTTGCGGCGTTT
TGGAGAGGAAGGAGAGGAATTTTTAGATGGTTTCGTAACGGGGGATGAAACATGGGCTCATCACTATACACCTGAGACA
AAGCAGCAGTCCAAACAATGGCGCCACAGCTCGTCTCCAAAACCGAAAAAGTTCAAGGCAACACTGTCAGCCGGAAA
GGTGATGGCAACTGTGTTTTGGGACCGTCGCGGCTTGTTGTTAGTGGATTTCATGCCTAAAGGAACCACTATCAATTCTG
AGAGATATTGTGAAACCCTCCAAAAGCTTCGCCGAGCCATTAAGAACAAACGCCCAGGAATGCTGACCAAAGGAGTCA
ATTTTCATCACGACAACGCGCGCCCGCATACAGCGAATCGGACGACCGAGCTGATCAAGAAGTTTGGATGGAAAATCGT
GGAACACCCCCCCTACTCNCCNGA

Ortmar20 Consensus from 24 copies
AGGTGGGTNCCNAGGATGCTCACCGGTCAGCACAAAGAGCAACGAATGCATAGTGCACGACAGTTTTTGGAGCGCTAT
AGACAAGATGGAGACAGTTTGTTTTCCCACATTGTTACGGGAGACGAGACGTGGATAGCGTACACCAANGCAGAATCA
AAACAACAGTCAATGCAGTGGCGCCATCCCGGTTCACCCAAACCAAAAAAGTGTAAGCAATCGCCGTACACGAATTGC
AAAATGATGGCTACCGTGTTTTGGGACGACAAGGGCGTCCTTTTGATCGAATTCATGGACCGTGGGACAACCATTACAG
CTGACGTGTACTGTGCAACGCTCACCAAACTGAGACGTGCGATCCAAAATCGACGCCGCGGGAAACTGTCGTCTGGCA
TCATCCTCCTGCACGACAACGCACGCCCGCATGCCGCTGCCAAAACCAAAGAGANGATTCAAGAGTTTCGTTGGGAAC
TCCTTGACCACCCNCCNTACTCNCCNG

Ortmar23 Consensus from 174 copies
AGNTGGGTNCCANNATGNTGACGGACGGCCACAAAACTCGACGAATGGCGTCAGCTTTGGAGTTCCTTGAGCGTTATC
ATGATGAAGGAGACAACTTTTTGAAATCAATCGTGACTGGGGATGAAACCTGGATTCAATACGACACACCGGAAACAA
AACGACAATCACAACAATGGATGCATTCAAATTCACCAAACAAACCAAAGAAATTCAAACAAACCTTCAACAACAGAA
AGACCATGGCTACTGTGTTTTGGGACCAACAAGGTGTGTTGCTTGTGGAGTTTATGGAGCCCGGAACCACAATCACTGC
AGCTGTTTATTGTGAAACTTTACAACGTTTGCGTAGAGCCATTCAGAACAAACGAAGAGGAAAGCTGACCGCTGGAGT
TGTTCTGATCCATGACAATGCCCGTCCACACACTGCTGGAGCAACTCAACGGCTTCTCGAACAATTTCGATGGGACATT
TTCGATCATCCNCCNTACTCNCCNG

Ortmar24 Consensus from 13 copies
AGGTGGGTGCCGAGGATGTTGTCTGATGACCACAAAAGTCGCCGGATGGCAGCAGCGTTGACATTCCTCACCCGTTATG
AGGCTGAAGGTGGCGATTTATTGAAGAAAATTGTGACTGGCGATGAGACCTGGATTCNTTATGTCACCCCGGAAACAAA
ACAACAGTCACGTCAATGGATGCACACACACTCACCAAACAAACCGAAAAAGTTTAAGCAAACCTTCAATGACAAGA
AGATGATGGCTACAGTCTTTTGGGACCAAAAAGGTGTTTTGCTTGTTGAGTTTATGGAACGGGGGTCTACGATCAATGC
AGCTGTTTATTGCCAGACATTACGANGACTGCGGAGAGCCATACAGAACAAAAGAAGAGGCATGCTGACGTCTGGGGT
CCTCTTGATTCATGACAACGCTCGCCCTCACAGTGCTCATGTCACCCAACAGCTTCTTGAGGAATTTCGATGGGACGTTT
TTGACCACCCCCCCTACTCNCCCG

Ortmar25 Consensus from 12 copies
AGNTGNGTGCCNAGGATGTTGACNGAGGNGCACAAAANCAAACGTTTNGNCAGTGCCTTAACTTTCCTGGAGCGTTAC
CACGAGGAAGGTGATGATTTTTTGAGTCAAATTGTAACGGGGGATGAAACCTGGGTGGCCTACATTACACCTGAATCAA
AACAGCAGTCTATGGAATGGCGACATTCAACTTCACCCAAGAAAGTGAAGGTTAAGCAAACAATGTCAGCCCGGAAAA
TCATGTGTACCGTGTTTTGGGACAGAAAGGGGGTGTTACTGGTGGACTTTTTGCCCCGTGGTGAGACAATCAATTCAGC
AACGTATTGTGAGACCTTACACAAATTGCGCCGCTCAATTCAGAACAAAAGGCGTGGCATGCTCAGTAAGGGCGTCCTT
TTGCTTCATGACAACGCTCGCCCACATGCGGCTCATCGAACCCAAGACCTCATCACATCATTTTGCTGGGAACAACTCG
ATCACCCNCCCTACTCNCCNG

Ortmar31 Consensus from 37 copies
AGGTGGGTNCCNAGGATGCTCACAGAAAACCACAAACAGCAACGTGTCGCATGTTCCGAGCAGTTTTTGCAACAATGT
GAAGACAACAAGGAAGAATTCTTGGATTCAATTGTTACAGGCGATGAAACTTGGGCGTTTCACTTTACCCCCGAAACC
AAGCAGCAATCACGTGAATGGCGTCACTCAACTTCGCCCAAGCCGAAGAAGTTCAAGCAAACGCAGTCTGCTGGGAA
AGTCATGGCAACCGTCTTTTGGGACAGAAAAGGCCTGCTTTTGATCGACTTTTTGCCTCATGGAACAACGGTGAATTCC
GACAGATACTGCGACACATTAAGAAAATTGAGACGTGCGATCCAGAACCGCCGGAGAGGAAGATTGTCAAGTGGTGTG
AGGCTTCTTCATGACAACGCTCGACCTCATGTCTCACATCAGACTCAAGAACTGCTGACAGATTTTGGCTGGACTGTTG
TCCCCCANCCCCCNTACTCNCCNG

Ortmar36 Consensus from 13 copies
AGNTGGGTGCCNANGATGCTCACCGACCACCACAAAGAGCAAAGAATGTCTAGTGGACGAAAGTTTTTGGCCCGTTAT
CAACAAGATGGAGATGATTTGTTTTCTCACATTGTTACTGGGGACGAGACGTGGGTATCCTACGCCAACCCAGAAACAA
AACTGCAATCGATGCAGTGGCGACACTCATCTTCACCAAAACCGAAAAAGTTTAAGCAAACTCAGTACACAAGTCGAA
AATTGATGGCTACAGTTTTTTGGGACAAAGACGGTGTTCTTTTGGTTGATTTCATGGAACGTGGGACAACAATTACAGCT
GACAAGTACTGCGAAACGCTCAAAAAATTGAGACGTGCGATCCAAAACAAACGCCGCGGGAAACTGTCATCTGGCATC
GTACTCCTCCACGATAACGCGCGTCCCCACACTGCTGCCAAAACCAATGAGAAAATTCAAGATTTTCGTTGGGAACTTT
TTGACCACCCNCCCTACTCCCCNGA

3KOJIOTMYECKAA TEHETUKA / ECOLOGICAL GENETICS 3



K. Ustyantsev, M. Biryukov, |. Sukhikh Diversity of mariner-like elements
N.V. Shatskaya, V. Fet, A. Blinov, |. Konopatskaia in Orthoptera

Ortmar38 Consensus from 331 copies

TGGGTNCCGCATGAGTTGAAACCGAGAGACATTGAAAGGCGTTTGTGTGTTTGTGAACAGTTGCTTCAGAGGCAAAAAC
GGAAGGGTTTTCTGCATCGCGTTGTGACCGGGGACGAAAAATGGGTTCATTACGATAACCCTAAACGCAAAAAATCATGG
GGGTATCCCGGCCATGCTTCCACGTCGACGGCCAAACCGAACATTCATGGGTCCAAGATCATGCTCTGCATTTGGTGGGAC
CAGCTCGGCGTCGTGTACCATGAGCTGTTAAAACCAAGTGAAACAATCACAGGTGATCGATATCGAACGCAATTAATGCGT
TTGAGCCGAGCATTAAAAGACAAACGCCCGCAATACAGCGAGAGGCACGATAAGGTGATTTTGCTGCACGACAATGCTAG
GCCCCACGTTGCAAGAGTGGTCAAAACGTACCTGGAAACGTTGAAATGGGAAGTCCTACCCCACCCNCCNTANTCNCCNG

Ortmar40 Consensus from 99 copies
TGGGTNCCGCACGANCTGAATGAACGGCAAATGGAAAATCGCAAAGTCACTTGTGAAATGCTGCTTCAACGCCACGAA
AGAAAATNATTTNTGCACCGAATTGTGACNGGTGATGAAAAATGGATTTATTTTGAAAACCCGAAGCGNAGAAAATCGT
GGCTGTCACCTGGNNAAGCCGGTCCTTCAACANCAAGGCCAAATCGCTTCGGCAAGAAGACCATGCTTTGTGTCTGGT
GGGACCAGAGNGGTATTGTGTATTATGAACTCNTGAAGCCNGGCGAAACNGTTAATNCACAACGCTATCGNCAACAAAT
GATTAATTTAAATCATGCATTGATCGAAAGACGACCAGAATGGGCCAGAAGACATGGCAAAGTGATTTTGTTACANGAC
AATGCNCCNNCTCACACAGCAAAACCAGTGAAAGACACCTTNAANTCNCTTGGATGGGACATCCTTCCNCACCCGCCG
TACNCNCCNGANNTNGCNC

Ortmar41 Consensus from 24 copies
TGGGTNCCNCATGAGCTAAGTGACANTAACAAAAATCAACGAGTAAACATCTGTTCGTCATTGCTTGCCCGGCACCGGT
TGGCTTGTGATAGGCACGAAGCATTCCTTTCGAACATTGTCACCGGTGACGAGAAATGGTGCCTGTATGTCAACATGAA
GAAGAGGAAAGAGTGGCTCAGCCCATCCAAAAAAGCAACTCCCCGTGCCAAGGATAGTGCCCATCCACAGAAAATCAT
GTTGTGTGTTTGGTGGAACAAAGATGGCATTCTTCACCATGAACTGCTTCCGAAAAACGTAACGATTACCTCAGCTGTGT
ATAGTGACCAGCTAAGACGGCTTGCCGTTGCTATTGACAACAAAAGACAAAGACAACAACCAGTCTTATTGCTCCATGA
TAACGCTCGTCCGCATACAGCGCAATTGACCAAAGGTGTGATTGCTGAACTTGGCTGGGAACCACTTCCTCATCCTCCGT
ACNCNCCNGACNTNGCNC

Ortmar42 Consensus from 20 copies
TGGGTNCCNCATGAGCTCAAAGAAATCCATCTCACAAATCGCATCAATATCTGCGATACTCACCTCAAACGCAACGAAA
TCGATCCGTTTTTGAAGCGCCTCGTGACCGGCGATGAAAAATGGATTGTTTACAACAATGTTAAGCGTAAACGATCGTG
GTGCAGTGGAAATGAGCGATCCCAAACGACAGCCAAATCCGATCTTCACCAAAAGAAAGTTATGCTCTCAATATGGTGG
GACTACAAGGGTGTGGTGTTTTTTGAGCTCCTACCGCGGAACCAGAGGATCAATTCTGATGTGTACTGTCGTCAACTGG
ATGATTTGAATACATCTCTTGCGGAAAAGCGGCCAGAACTCATCAATCGCAAAGGCGTAGTGTTCCATCATGACAATGCG
AGACCACACACAAGTTTGGTGACTCGTCAAAAGTTGCTGCAGCTTGGATGGGAAGTTTTGCCNCATCCTCCTTACACNC
CNGACCTNGCNCC

Ortmar43 Consensus from 27 copies
TGGGTGCCGCATGAGTTGAACGATAGGCAGATGGAGCGACGCCAAAACACATGCGAAATCTTGCTCGCCAGACAAAAA
AGAAAGTCGTTCCTGCATCGAATTGTGACTGGCGATGAAAAGTGGATTTATTTTGAGAATCCTAAACGCAAGAAATCGT
GGGTTGATCCCGGCCAACCATCAACATCTTCCCCAAGACCAAATCGCTTCGGACGGAAGACGATGCTGTGCGTTTGGTG
GGATCAGCAGGGTATCGTCTACTATGAGATGTTGAAACCTGGTGAAACTGTCAATGCCCACCGCTACCACCAACAACTG
ATCAAATTGCACCGTGCTCTGCGTGAAAAAAGGCCGGATTATCAACAAAGACATGACAAGCTGATTTTCCTCCACGACA
ACGCACCATCGCACACGTCAAAAATGGTCCGAAACTACTTGGAGACACTCAACTGGGAGGTGCTACCCCATCCCGCGT
ACACNCCNGACCTNGCNCC

Ortmar44 Consensus from 13 copies
TGGGTGCCGCATGANTTGACGCAAAAAAAACCTTCTGGACCGAATCAACGCCTGCGATATGCTGCTGAAACGGAACGA
ACTCGACCCATTTTTGAAGCGGATGGTGACTGGCGACGAAAAATGGATCACATACGACAATATCAAGCGAAAACGGTCG
TGGTCGAAGGCCGGTGAATCGTCCCAAACAGTGGCCAAGCCAGGATTGACGGTCAGGAAGGTTTTGCTGTGTGTTTGG
TGGGATTGGAAGGGAATCATCCACTATGAGCTGCTCCCATATGGCCAGACACTTAATTCTACCATGTACTGCGAACAACT
GGATCGCTTGAAGCAGGCGATCGACCAGAAGCGTCCAGAATTGGCCAACAGGAAGGGTGTAGTGTTCCACCAGGACA
ACGCCAGACCACACACTTCGTTGATGACTCGTCAGAAGCTACGGGAGCTCGGATGGGAGGTTTTATCGCATCCACCATA
CAGNCCNGACCTNGC

Ortmar48 Consensus from 27 copies
AGGTGGGTNCCNAGGATGTTGACGCTGGATCAAAAACGCATGAGAATGGACATATCGGAACAATGTTTGGCCCGTTTTA
GGAGAAACGAACAAGATTTTTTGCGCCGGTTTGTGACCACAGATGAAACTTGGGTGCACTACTATACCCCAGAGACAA
AACAACAGTCAAAGCAGTGGAAACATGCTGATTCTCCGCCACCAAAGAAAGCAAAGACAATTCTTTCGGCTGGAAAG
GTCATGGCATCAGTGTTCTGGGATGTGAAGGGGATTCTGTTTGTAGATTATCTCCCCACTGGGCAAACAATTACTGGAGA
ATACTATGCTAACCTCCTGGACAAATTGCAACAAAAGATACGCGAAAAAAGGCCAGGTTTAGCAAGGAAGAAAGTCAT
CTTCCATCAAGACAATGCGCGCCCGCACACATGTGCCGTCGCCATGGCAAAATTACACGAACTAAGGTATGAATTGTTG
CCACACCCNCCNTACTCNCCNGA

4 BaBunosckuii xKypHan reHeTuku u cenekuyum / Vavilov Journal of Genetics and Breeding - 201923 -8



K.B. YctbaHues, M.IO. Buptokos, U.C. Cyxmnx PasHoob6pa3sne mariner-nofo6HbIX 2019
H.B. Waukas, B. ®er, A.l. bnnHos, U.[. KoHonaukasn anemeHToB Orthoptera 23.8

Ortmar49 Consensus from 21 copies
AGNTGGGTNCCNAGNATGCTTTCGATGGAACAAAAACAGCAACGAGTCGATGATTCAGAAAGCTGTTTATCGCTATTTA
CTCGCAACAAAAAAGATTTCTTGCGTCGTTACGTGACCATGGACGAAACATGGATACATCACTACACTCCAGAGTCGAA
GCGGCAGTCATCTGAGTGGCGCACAGCTGGCGAAAGCCGTCCGAAGCGTCCGAAAACGCAGCAGTCAGCTAGCAAAG
TCATGGCGTCAGTTTTTTGGGATACGCATGGTGTGATTTTCATTGACTACCTCGAAAAAGGTAAATCGATCAACAGTGAT
TATTATATTGACTTGCTGGTGCGTTTGAAGGAGGAAATCGCAAAAAAACGACCGCACATGCAGAGAAAAAAAATCCTTT
TTCACCAAGACAATGCACCCTGCCACAAGTCGATGAAAACAATGGCAAAATTCAACGAATTGGGCTTTGATCTGCTTCC
CCACCCCCCNTACTCNCCNGA

Ortmar50 Consensus from 15 copies
AGNTGNGTNCCNAGAATGNTCACAGTGGAACAAAAACAACAACGAATTGATGATTCGAAGTGCTGTTTGAAGCTGTTT
ACGCGTGATAAAAAGGATTTTTTGCGTCGATACATAACGATAGATGAAACATGGATTCATCACTATACGCCGGAGTCGAA
AAGAGCGTCAGCCGAGTGGAGAAGAGAGGGCGAAAGCCGGCCAAAGCGTCCGAAGACACAACAGTCAGCAGGCAAG
GTCATGGCTTCTGTATTTTGGGACATGCATGGAATTTTGCTCATAGACTTTCTTCCGAAGGGCCAGACGATCAACAGCGA
CTACTACATTGCGTTATTGGATCGATTGGATGACGTAATCAAGCAGAAAAGGCCTCACATGGCAAAGAAAAAACCGCTG
TTTCACCAAGACAANGCACCGATCCACAAGTCGATGAAAACGATGGTGAAATTCAACGATTTACGATTCCAATTGCTTC
CACACCCCCNTANTCNCCNG

Ortmar51 Consensus from 15 copies
AGNTGNGTNCCNAGGATGCTGACTTTGGACCAAAAACGGCGCCGAATGGATGTTTCTGAGGAGATGCTGACTCGATTTA
GACGCAATAAAAGGGAGTTCTTGCGCCGACTGGTGACTGTCGACGAAACTTGGGTCCACCACTACACGCCCGAGACAA
AAGAGCAATCCAAACAATGGACAATGAAGGGAAAACCAGCTCCGAAGAAAGCCAAGGTGATTCCATCTGCCGGTAAG
GTTATGGCAACAGTTTTTTGGGATGCGCGTGGTATTATCCATATCGACTACCTGGAAAAGGGGAAAACAATTACTGGGGT
ATATTATGCAAGTTTATTGGACAAACTGAATGAGGAAATAAAGAAAAAACGGCCGCATCTCGCAAGAAAAAAAGTTTTG
TTTCACCACGACAATGCGCCAGCTCACACCTCACTCGTTGCCATGGCCAAAATTCATCAACTGAAGTTCGAGTTGCTTG
ACCATCCNCCNTACTCNCCNG

Ortmar52 Consensus from 13 copies
TGGGTNCCGCACGAGCTCACAGACGAGCAGAAAGCAAAACGGATGGAAACTTCTGGTGATTTCATTTCCATGTGTGAC
CAGGATCCATTGCTTCTGAACACCATCGTCACGGGAGATGAGACCTGGTGCTACCAGTTCGATCCGGAATCAAAACGGC
AATCGATGTCATGGTGTTCACCGTCTTCCCCGCGACCAAAAAAAAGCCGTCTGCAAAAATCCAAGGTGAAAACACTGT
TGATCGCCTTCTTCGACAACAACGGCATCATCCACAAGGAATTTGTTCCTGCAGGTCAAACCATTAATGCTGCATTTTAC
CAGTCCGTTTTGAACCGATTGTTACAGCGTATCCGGCGGGTTCGGCCAGAGTTGCACAGGACTGGAAAATGGATGCTGC
TCCATGACAATGCCCCTGCACACTGCGCGATCCGTGTGCGCCAATTCCTGGCGCAGAAGATGGTAACTGTTCTTGAACA
CCCNCCNTACTCNCCNGAT

Ortmar62 Consensus from 10 copies
AGGTGGGTGCCNAGGATGTTCACGCCGGAACAAAAGGAGTTACGGATGGGAATCTGTTCTGACATTTTAAAAAACATTA
GGNAGGATCCTGAACTGTTGGAAAGAGTTATTACGTGTGACGAATCATGGTTTTTTACCTATGACCCAGAAACTAAGCG
ACAATCAATGCACTGGAAGAGTCCGAATTCACCACGAAAGAAGAAAGCTCGAATGTCCAAATCAAAATTCAAGGCCAT
GATGATTGTTTTTTTTTGACATCCATGGAATTCTGTATGTAAATTGGGTTCCTGAAGGTCAAACCGTGAATAAAGAATACT
ACCTTGGGGTTTTGGCCACCCTCCGTGAGCGAGTGCGAAGAAAGCGACCAGAGTTGTGGAAGAACAAGTCGTGGATTC
TGCATCAGGACAACGCCCCAGCCCACACTGCACTGGTGGTTAAGACATTTTTGGCCAAGCATGGGATCCCTGTGTTGNA
TCATCCNCCCTACTCNCCNG

Ortmar75 Consensus from 24 copies
AGGTGGGTNCCNAGGATGCTAAAACAGTTTGAAAATGGGACTTCGCGTAACGTCAATAGCATCGTTACAGGTGACGAA
ACTTGGCTTTATTATTACGATGTCCCAACAAAATCCCAGAACAAGGTGTGGCTGTTTGAAGATGAGAGTACTCCTGTGAC
TGTGCGAAAGTCAAGGTCAGTGAAGAAAAGGATGATTGCAGTATTCTTCACTAAACGGGGCATCCTGACTCGGGTTGTG
CTAGAAACACAAAGGACAGTTACTGCGAAGTGGTACAGTGAGACTTGTCTGCCTCAGGTCATCCAGGCTCTCAAGCAG
CTCCGTCCAAGGTCACGGCTCAACACTTGGCTCTTGCATCACGACAATGCTCCAGCACATCGTGCTAATGTAACAATGG
ATTTTCTTGCCAGATCAGGGTTGACTGTGCTTGATCACCCNCCNTACTCNCCCGA
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Supplementary 3

Consensus nucleotide sequences of 27 L. migratoria (Lmmar) and 24 L. kohalensis (Lkmar) MLE lineages.

The following characteristics are denoted in the headers of each lineage in italics: TIRs (if present), TSD (if present),
number of genomic copies from which consensus was derived, the corresponding Orthoptera MLE lineage (Ortmar).
If TIRs are present, their sequence is in lowercase. If TSD is present, “ta” dinucleotides are included in the
corresponding sequence

Lmmarl T/Rs | TSD | Consensus from 438 copies | Ortmar45 lineage

tacgaggtgcattcaagttctaaggectecgatttttt TCTCCGGACTGGAAAGAGATAGAAACATGCGCATTGTTTTAAAATGAGGCCGCGTTCATT
GTCAATACGTCCCAGAGATGGCAGCACCGTACGGCAGATGGAATTTTACCGCCAGCGGCGAGAATGAGAACTGTTTTAGATA
CTTAAAATGGCGACGTTTTCCTTACTTGAACAGCGTGCAATCATTCGTTTTCTGAATTTGCGTGGTGTGACACCAATTGAAAT
TCATCGACAGTTGAAGGAGACATGTGGTGATGGAGTTATGGATGTGTCGAAAGTGCGTTCGTGGGTGCGACAGTTTAATGAA
GGCAGAACATCGTGTGACAACAAACCGAAACAACCTCGGGCTCGCACAAGCCGGTCTGACGACATGATCGAGAAAGTGGA
GAGAATTGTTTTGGGGGATCGCCGAATGACTGTTGAACAGATCGCCTCCAGAGTTGGCATTTCTGTGGGTTCTGTGCACACA
ATCCTGCATGACGACCTGAAAATGCGAAAAGTGTCATCCAGGTGGGTGCCACGAATGCTGACGGACGACCACAAGGCTGCC
CGTGTGGCATGTTGCCAAGCAATGTTGACGCGCAACGACAGCATGAATGGGACTTTCTTTTCGTCGGTTGTGACAATGGATG
AGACGTGGATGCCATTTTTCAATCCAGAAACAAAGCGCCAGTCAGCTCAATGGAAGCACACAGATTCACCGCCACCAAAAA
AATTTCGGGTAACCGCCAGTGCTGAAAAAATGATGGTGTCCATGTTCTGGGACAGCGAGGGCGTAATCCTTACCCATTGCGT
TCCAAAGGGCACTACGGTAACAGGTGCATCCTACGAAAATGTTTTGAAGAACAAATTCCTTCCTGCACTGCAACAAAAACG
TCCGGGAAGGGCTGCGCGTGTGCTGTTTCACCAAGACAACGCACCCGCACATCGAGCTAACGTTACGCAACAGTTTCTTCG
TGATAACAACTTTGAAGTGATTCCTCATGCTCCCTACTCACCTGACCTGGCTCCTAGTGACTTTTGGCTTTTTCCATCAATGAA
AGACACTCTCCGTGGCCGCACATTCACCAGCCGTGCTGCTATTGCCTCAGCGATTTTCCAGTGGTCAAAACAGACTCCTAAA
GAAGCCTTCGCCGCTGCCATGGAATCATGGCGTCAGCGTTGTGAAAAATGTGTACGTCTGCAGGGCGATTACGTCGAGAAGT
AACGCCAGTTTCATCGATTTCGGGTGAGTAGTTAATTAGaaaaaaatcggaggcecttagaacttgaatgcacctegta

Lmmar2 T/Rs | TSD | Consensus from 333 copies | Ortmar3 lineage
tacagttttcattctgcatgtttgaaagttttacagtgtgtagatacatccttCCCGCTTGTTTTCAAACTTAGTTCAACCTGTTCCCGTGAGTGGCGCCGTCAC
AGCATGTCTTCAAGATGGCTGCTACACTTGACGTTCGTCAGAAGCAACGTGCTGTCATTGAATTCCTGTGCTGTGAAAACGA
GACAGTGGGAAACATCCACAAGAGGTTGAAAAAGGTGTATGGAGATGCTGCTGTCGATCGCAGTACAGTTAGTCGGTGGGC
AAGCAGGTTACGTGATGAAAGCGGGCACGGCAATATTGAGGATTGTCCTCGCAGCGGCAGGCCTCGTACTGCACACACTCC
AGACAATGTGCAGAGAGTTAACGAATTGGTGACTGCTGACAGACGCATCACAGTGAACGAATTGTCACGCTACGTTGGGAT
AGGGGAAGGAACTGTTTGCAGAATACTGAAAGTGTTGGCGTTAAAAAAGGTTTGTGCCAGGTGGGTTCCCAGGATGTTGAC
AGTGGCTCACAAAGAAACACGAAAAACGGTATGCAGCGAACTTTTGGAACAGTACGGGAATGGTGGAGATGAATTTCTTGG
AAGAATTGTGACAGGTGATGAAACATGGCTCCATCATTTTTCACCAGAGACGAAGAGGCAATCAATGGAGTGGCATCATGCA
AATTCACCCAAGNAAAAAAAAATTCAAAACCACACCTTCTGCTGGAAAAGTTATGGCTACGGTGTTTTTCGATTCCGAAGGA
CTCTTGCTTGTGGACATCATGCCACGTGGAACCACCATAAATTCTGATGCATATGTGACGACACTGAAGAAACTTCAAGCTCG
ACTGAGTCGTGTTCGACCACATCGGCAAAAGCAGGATGTTTTGCTGTTGCACGACAATGCACGGGCACATGTCAGTCAAAA
AACCATGGAAGCGATCACAAAACTCGGATGGACAACACTGAAACACCCGCCTTACAGTCCTGACCTGGCTCCATGTGACTAT
CATCTCTTTGGGAAACTGAAAGACTCTCTTCGTGGAACAAGGTTTGAAGATGATGACTCCCTTGTGCACGCTGCCAAACAGT
GGCTCCAACGTGTTGGTCCAGAATTTTACCGTGCGGGTATACAGGCGCTGGTTCCAAGATGGCGTAAGGCAGTTGAGAGGG
ATGGGGATTATGTGGAGAAATGAAAATATTGTTCCTAaaggatgtatctacacactgtaaaactttcaaacatgtagaataaaaactgta

Lmmar3 T/Rs | Consensus from 76 copies | Ortmar61 lineage

gaggggggacccaaaagaaaccggaCTCCGAGGGCGCTGCCATTCGTAGACGTAGTACAGGGTTCTCACGCTAGATGGCGTTAGTAGAGA
CCTTCATGAAACAGCTGTGCAGACGGCGTCAGTGTAGAGCTGAACGTGCAAGTGTGGTATTGTGTTTCTCTGACTGTTGGCG
GGTTACCCCTGCGAAGTCGTTATGGCAACTTTAAAAGAACAAAGAGTGTGTGTGAAATTTTGTTTCCTGCTTNAAAAAACTG
CAACGGAGACACACCAAATGCTTCAGGAAGCTTTCCAGGAGGACGCTATGAGCCGCACACAGGTTTTCGAGTGGTTTGGGC
GCTTTAAACGTGGTGAGATGAGTGTTGAAGACCAAGCTCGTTCTGGACGCCCTTCAACATCGCGAAACGAGGAGAACATTG
AAAAGGTCCGCCAAAAGATCAACGAGGATCGTCGCCAAACGATCGACCAAATTTCAGCAGAGACAGGAATAAGTTGGAGC
TCGTGCCAGCGGATTTTGAGTGAGGATTTGCACATGAGACGTGTTTCTGCTAAATTTGTTCCGCGCCTTCTCACACAGGAGC
AAAAAACCATCCGCATGAATGTGTGTCAGGACTTGAAAACAGAGATTGCACGTGATCCAAACTTCTTGAACAAAGTCATTAC
AGGGGATGAGAGTTGGTGTTACGGGTATGACCCAGAAACCAAGCAAGCGTCAAGCCAGTGGAGGACTCCCAACTCTCCCA
GACCAAAAAAAGCAAGGCAAGTGAGGTCAAATGTGAAGACGATGATCATTGTCTTTTTTGATGTTCGTGGAATTGTGCATCG
GGAATTCGTACCCCCTGGCCAGACTGTTAACCAGCACTTTTACTTGGATGTTTTAAGGCGTCTGCGAGAGGATGTGAGGAGG
AAACGCCCGGAACTTTGGCGATCAGGTGACTGGTTTCTGCATCACGACAACGCTCCAGCACACACGGCCTTACGAGTGAC
CCACTATTTGGCATCTCAGAGGTGGTCTGTCGTTCCCCACGCTCCGTATTCGCCGGACCTAGCCCCGTGCGACTTTTTCCTA
TTTCCACGAATGAAAAAAACGCTAAAAGGGGAGCGTTATGATGATGTGGAGGCGGTAAAAACAGCTTCGCAAAGGGCACT
GGACAATATCAAACTTGAAGAGTTCCAAACATGCTTCCAACAGTGGGAAAAGAGACTTGACAAGTGCATCGCATGTAATG
GAGAGTATTTTGAAGGTGACTGAAGTAATTTTGTAAAAAGGTTCATCAATAANTTTTTATGACAAAA Atccggtttcttttgggteeceecte
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Lmmar4 TIRs | Consensus from 138 copies | Ortmar59 lineage

aggtgcgacaataaagtaatgagactgat T TTCTTTGCAAGATGTGGCAACCCTGCAGGCTTGCGTAGGCACAATATCTTTGACCTTGGTC
TATAAGCTGCTTCTAGTCCAAGCGGCACATCGATGCAACTGCTCAGTCGTGAGTTGTGCTGTAATAAGTTAACACGTGTT
TGTGTCTCTCGTCACGGAAATGGAACCGCATAATATTGCGCAACGGTATGCCATTTCTTTTTGCGTTAAATTGGGTGAAA
ACGCGACGACAACTTACGGTAAGCTTCAGAAGGCTTTTGGAGAGGAGGTTATGTCAAGAGCTCAAGTTTTTCGTTGGCA
TAAAATGTTTAGTGAAGGCAGAACGAATGTTGAAGATGAAGACCGCAGTGGACGACCATCAACCTCACGGACGGATGT
CAACTTGGCCAGGGTGCGTGAACTCGTACGATCTGATCGAAGATTATCCGTGAAAATGATTGCAGAAGAACTGAACATC
AATCGAGAAACGGTTCGTCTAATAATAACTGAAGATCTTGGTATGAGAAAGATTTGTGCAAAAATGGTCCCCAAAAATC
TCACACCACAACAGCGAGAAACACGGAAAAATGTGGCAGCCGATCTGTTAGAGCAAACGGAAATCAATCCAGAATTGT
TGAGCCGTGTTATCACTGGTGATGAAAGTTINTTTTTTTCAGTACGATCCAGAGACAAAACGCCAAAGTTCGCAATGGTG
CTCAAAGGGATCACCCAGACCAAAAAAAGCTCGCATGTCAAAGTCAAAAGTGAAATGCATGCTTGTGTGCTTCTTTGA
TTCCAAGGGAATTGTTCATAAAGAGTGGGTGCCTCCTGGACAAACAGTTAACCAATATTACTACAAAGAAATTTTAGAA
AGACTTCGTAAAAGAGTTCTTCGTGTCCGTGCCAACATTGCTGATAATTGGATTCTGCATCACGATAATGCGCCATCCCAT
ACTGCTCTGTCAGTACAGCAATTTTTAACCTCAAAACAAATTTCAGTACTACCACAGCCACCTTATTCACCAGATATCGC
TCCGTGCGACTTTTTTCTATTTCCAAGAGTCAAAACGGCGGTCAAGGGACACCATTTTCAAACAACACAAGATGTCCAA
AAAGCTGTGACGAGGGTCTTGGAGGATATTACAGAAGATGAGTTCCAGAAATGTTACCATCAATGGCAGAAGCGCTGG
AAAAAGTGTGTGCAATCAGAAGGGAACTACTTTGAAGGAGACAACACTAAACTTGACTAAAACGGTAAGCAACANNT
TTTTTCACatcagtctcattactttattgtcgcacct

Lmmars5 TIRs | Consensus from 571 copies | Ortmar46 lineage
aggggcgtttgaaaagtcegtgcaaaGTCCGAGAGATGGCACCACCGGCGCGTATCGAGGTCATGTTTAGTTAGTAGCATCTTTGGAAAG
AACGCACACCAAGTTTCAGCCATATTGGTCTATTTCTTTGTGTTTGGCATTCGTGTGAATCAAGGAAGTCGAGTGATTGTC
AAAGAATGGACGAAAAAGAATTTCGTGTGGTGATTAAACATTACTTTATGAAAGGCAAAACGCCTCAGGAGACTAAAGA
GAAGCTTGATAAACATTATGGTGACTCTGCACCTTCGATTAGAACAGTTTATAAGTGGTTTCAAAATTTTCGGAGTGGCCA
TATGGGCACAAGTGACGCTGAACGTTCTGGACGCCCTGTGGAGGTTACGACTCCAGAAATCATTGATAAAATCCATGATAT
GGTGATGGATGACAGAAGAGTTAAGGTGCGTGAGATTGCTAGTGCTGTGGGCATCTCGAATGAACGGGTACATAATATTTT
GCATAAACATTTGGACATGAGAAAGCTATCCGCAAGATGGGTGCCGCGATTGCTCACGCTTGACCAAAAACGGAATCGTG
TGAAGTGTTGCAAGGAAGGTTTGCAGCTGTTCAGGAAGAATCCGCAGGACTTTAAGCGTCGTTTCGTCACTGTGGATGA
AACATGGATACATTACTATACTCCTGAGACCAAAGAACAATCTAAACAATGGGTTACCAAGGGAGAATCTGCACCAAAAA
AGGCGAAGACCGGTCCTTCGGCCGGAAAGGTTATGGCGACGGTCTTTTGGGATTCGCAAGGGATAATCCTCATCGACTAT
CTGGAACAGGGTAAAACTATTACAGGTGCATATTATTCATCGTTATTGGACCGTTTGAAAACCGAGCTGCAAGAAAAACG
CCGGCGATTGGCCCACAAAAAAGTCCTTTTCCATCACGACAATGCACCAGCACACACCTCAGCAGTTGTGGTCGCAAAA
TTATTGGAAATAGGATTCCAACTCGTTTCACATCCCCCCTATTCTCCAGACTTGGCTCCCTCGGACTACTATTTGTTCCCCA
ATTTGAAGAAATGGCTGGCGGGACGAAGATTTCATTCAAACGAGGAGGTGATTGCAGAAACTAATAGCTATTTTGCAGGC
TTGGACAATTCCTATTATTCGGAAGGGATCAACAAATTAGAACAGCGTTGGACGAAGTGTATAAGTCTAAAAGGAGACTA
TGTCGAAAAATAAAAATGGTTTTCCCCAAACACGTTAGTAGTTTTTATTtttgcacggacttttcaaacgcecct

Lmmar6 TIRs | TSD | Consensus from 582 copies | Ortmar30 lineage
tacgagggtaagtcaattattatccgcaatttagttata T TTTTGTTTATGTTGGTAGTACTGTCGTTTTACGTTGGTGACGCATGCTTTGTTTATTTG
TTGTTATATCTTTGCAATTTTCAAGCTGCTACGTTAGTTTCGTTGTCGCTGCCGTGCTGTTAATCATGGCTGCTCCGCTGTCT
ATTTGCACCAAAGAAGAGCAACGTTCAGTGATACGTTTTTTGTGGGCGGAAGGTGTATCAGGGGCCGAAATTCATAGAAG
ACTTTCAGTACAGTACGGGAGCAGTGTTTTGCCACAACGAAGTGTGTACGAGTGGATTGAAAAATTCCGAAATGGTCGC
ACGAGTGTTAAGCACGATGAAGGAGCCGGACGACCGTTTACCGCCACAAATGAAGAAACCATTGAGCGATCACGTGAA
ATGATTCTCTTAGACAGACGATTAACTATTGATGAAGTGGCTCATCGTCTTCAAATTAGTCATGGTTCTGCCTACGAAATTA
TTCACAACAGACTTGGGTTTCGTAAAGTTTGTGCAAGATGGGTCCCAAAACAACTCACACAGTTGCATAAGCAAACGCG
CCTCGACATCTGCAAAAAACATTTGGATCGCTATGGTAACGAAGGGGACAACTTCTTAGACAGAATCATTACTGGTGACG
AAACATGGATCCATCATTACGAGCCGGAGAGTAAACGGCAGAGTATGGAATGGAAACATCCAAATTCGCCGTGCAAGAA
AAAGTTCAAGACCCAACCGTCCGCAGGAAAACTGATGCTTACGGTTTTTTGGGATGCACGAGGTCCTGTACTGGAACATT
ATGGTGAAAGGGGCACAACAATAAACAGTGTACGTTACAGTGAGATGCTTACTGACAGGCTAAAGCCTGCAATTCGAAG
CAAACGCCGAGGATTGCTGTCAGAAGGTGTTGTGTTGTTGCACGACAATGCCCGTCCGCATACTGCTGTCCACACTGCTG
AAACGCTCCAGAAACTCAAATTCGAAGTACTGGATCATCCTCCATATAGTCCCGATCTTGCCCCTTCTGACTATCACTTGTT
TGGTCCACTCAAACAGGCATTAAGGGGCCGTCGATTTGACTCGGACGAAGCAGTGAAGGAAGCGGTGCATTCCTGGCTC
GCAGCTCAACCGAAAACCTTCTTTTATGAGGGCATAAGGAAGCTTGTAGAGCGATGGACGAAGTGCATTGAAAAGCAAG
GAGACTATGTCGAAAAATGATGTTCTTGTAAGTTTCGTATTTTATTACAATAAAAT TTtataactactttgcggataataattgacttaccctegta

Lmmar7 TIRs | Consensus from 103 copies | Ortmar?2 lineage

gggatgctgaaaagtaatgectccaaattttt TCGTCTGTTCGCAGCATGGTTGAGGTTTCGCATGTCCTGCATATTACTCGGTTGTCCTTGC
CGCGTAGCTGACGCAAAGTACAACCCTCTGCCGCTAGAGGGCTTCGAGTAGTACCGAGTAACATGGCGGTCTGTAAAGT
GACTATGTCGGTGCGTGAGAAACAGCGTGCTGTAATCGAGTTTCTAACCGCAGAAAACACGCCTCCAATTGAGATCCAC
AGAAGAATGAAAACTGTGTACGGTGACGAGTGCATCGACATCAGTAATGTGCGCCGGTGGGCTGCCCGTGCTCGTAAA
CACGGTCCTAACCTCAACGTCTGTGACAGAGCACGGAGTGGACGACCGCGTACGGCAACAGACGAGACTCATCGGAAT
CGGGTTGATCAACTCATCAGAGAGAATCGTCGGATAACACAGGCACAACTCTCACTGCAGTGTGGCATATCACGGGAGC

3KOJIOTMYECKAA TEHETUKA / ECOLOGICAL GENETICS 7



K. Ustyantsev, M. Biryukov, |. Sukhikh Diversity of mariner-like elements
N.V. Shatskaya, V. Fet, A. Blinov, |. Konopatskaia in Orthoptera

GTGTACAGGCCCTGATTGCAGAACTGCGGTACAGAAAAGTGTGTGCACGGTGGGTGCCCCGTATGCTCACCCCTGACAT
GAAACAAAGGAGATTGGACATCTGTCAACAATTGCTGTTGCGTTTTGAGCAGGAGGGTGATGGGTTCCTTAACAACATT
GTGACTGGTGATGAAAGCTGGGTGCACCATTTTGACCCCCTAAGCAAGCGAGCATCACAGGAGTACCGCCACCACGGA
TCACCACCCCCAAGAAAGTGCAAGACCATGCCGTCGGCAGGCAAGATCATGCTCACTGTTTTCTGGGATGTTCGAGGTG
TCGTGCATATGGAGTTCATGCCTAAAGGCACCACCATAAACTCCGCACGGTACAGCGAGACTCTCCGCAAACTGAAAGC
ACGCATTCGAAGAACTCGTCCCCACATGGAACACCCTCTCCTTCAGCATGACAATGCCAGACCGCACACGAGCGCTGC
GACATCTGCAACGATCCGCCGCCTTGGATTCACTGTCATCGATCATCCTCCATACAGTCCAGACTTGGCTCCATCCGATTT
TCACCTCTTTCCAAAGCTTAAAGAACACCTTCGCGGTGTCCACTTTACAACTGATGAAGCAGTGCAAGCGGAGGTGAG
GCGGTGGTTCAGACAACGAGGTCCAAACTTCTACAGTGACGGGATCCACAAACTGGTCTCTCGTTGGGAGAAATGTGT
GCGTCGCCAGGGTGACTATGTTGAGAAATAAATATGTAGAAATGGTGAATAAAGATGTGGTATTGTAATACAGTTTGGTTT
ATTTCAAAAGCCGTAAGGTATTCCCGGNaaaaaaatcggaggcattacttttcagcatccc

Lmmar8 TIRs | TSD | Consensus from 61 copies | Ortmar9 lineage

tacnagggtgagtcaaatgaaaaccttaaat T TGTAATAACAAATCGAAATTTCGCGCCNTTATCCTGTAAGTTGGTAAGCGTGCTACAAAC
AGCGTGCAGAATGGCCTGTAGGTGGCAGCATAGTGCAGATGCACACATACCGTCGCAGTATCAGTATAAAGATGGCCGC
CCCACTTGCGACTTGCACCAGGGAAGAACAGCGTTCTGTTATTCGGTTTTTGCGTAGTGAAGGTGTGAAACCTATTGAA
ATTCATCGACGAATGAAGGTTCAGTACGGTGATGCATGTTTGTCACAGCAGCAAGTCTACGAATGGAGTAGGAAGTTCG
CAAATGGTGTGACTTCAGTGGAAGATGCTCCTCGTCCAGGTCAGGCACAACGAGTTGTGACTCCACAGAACATTGCAG
CAGTTGAAGCCATAGTGAAGGAAAACCGCCGAGTGACACTGAATGACATTGCAGCATGTTTACAGATTAGTCATGGGTC
AGCACACCACATTGTGCATGATGTGCTCCAGTTTCACAAAGTGTCTGCAAGATGGGTGCCACGGCAGCTGACTCCTGAA
ATGAGAGAACGACGTGTTGATGCTTGTGAAGAACTTCTTCGGCGCTTTGAACGAGAAGGTGATGGCTTCCTTGCAAGAA
TCGTTACTGGGGACGAAACCTGGGTTCACTTCCACCAACCGGAAACGAAGAGAGCGAGCAAGGAATGGCGCCATTCCT
CATCACCAAAACCAAAGAAGTTTCGAACAGAACCATCAGCAGGGAAGGTTATGCTGACTCTCTTTTGGGACGAAAAAG
GCGTCATTTTGGAGCATTACATGCCTAGAGGGACCACTGTCACCAGTGCATCATACACAGATCTCCTAAAAAATCATCTG
CGGCCTGCAATCAAATCAAAGCGACGTGGATTGCTGTCAGCAGGTGTCCTTTTGCAACATGACAATGCAAGGCCCCACA
CTGCCCGTACAACAGTTGCAACAATCACAGACCTGCATTTTGAGTGTCTTCCTCATCCACCATACTCACCAGACCTTGCC
CCAAGTGATTTCCATATGTTTGGACCACTCAAAGAAGCAATGGGAGGAAAGAAGTTCCGTTCTGATGAAGAGGTACGCC
ACGCGGTGCATGAGTGGTTGCGCGGACTACCAAAAGAATTTTTTTCTAAAGGAATTTATGCACTTTGTAAGCGCTGGAG
GACTTGCATTGAGCGTGGGGGAGATTATGTTGAAAAGTGATACAGCTTTGTACCACTTCTGCACAATAAATAATATTTNN
AAAAAATatttaaggttttcatttgactcaccctcgta

Lmmar9 TIRs | Consensus from 333 copies | Ortmar47 lineage

agggtggtttgataagtctggtaaaT TTGTATGAAAGAGCGGGAAATTTTCGGAACCTGCACTGTTGTTGGTAAGCCTGATATTTCCACG
GATATTACAGCAAGTTTCGAACGGCAGCTGTTATTAGTTGATTGTTGGCTGCCAGCTGAAGTGGTAACTGCGTAGTTAGTT
CCTTAGGATGGAGAAAAACGAATTTCGTGCGGTCATTAAACATTTTCATTTGAAGGGTTGGACAGCTGCACAGATCAAAT
CCGAGTTGGATGAGGTCCATGTGGGTTCTGCACCAACATTGAAGACCATTTACTTTTGGATCAATGAGTTTAAACGTGGTC
GGAGAAGCACGGAAGATGGAGCACGCTCCGGTCGGCCCGTTGAAGTCACCACACAGGAAACCATCGATAAGGTGCATGA
TATGGTAATGGAAGATCGAAGATTAAAAGTTCGCGAGATAGCTAACATTGTAGGCATCTCAACTGAACGAGTGCATTACAT
CCTCCATGAAAAACTGGCCATGAAGAAGCTCTGTGCGCGATGGGTGCCGCGCCTGCTCACTTTGGACCAAAAACGGAAA
CGAAAGAACATTTCTGCTCAGAATCTCACACTGTTCAGGCGCAATCCACAGGACTTTTTGCGCAGATTCATAACTGTGGAT
GAAACTTGGATCCACCATTACACTCCAGAGACCAAACAACAGTCCAAACAATGGACGAAGAGTGGGGAGAGTGCACCA
AAGAAGGCGAAGACTGTTTTGTCAGCTGGAAAGGTGATGGCCACTGTCTTTTGGGATTCCCAGGGTATAATCCTGATAGA
TTATTTGGAAAAAGGCAGATCCATAACTGGGCCCTATTATGCTGCTCTGCTGGATCGTTTGAAACAGGAACTAATTGAAAA
ACGTCCAAGATTGGCACGGAAGAAAGTGCTGTTTCATCAGGACAATGCTCCAGCCCACACAGCAGCTATCGCAATGGCAA
AAGTGCACGACTTGGGATTCGAATTGGTTCCTCACCCACCCTATTCACCAGACTTGGCTCCGAGTGACTTCTTCTTATTCC
CAAACTTGAAAATTTGGCTTGGTGGGAAGAAATTTTCATCGAATGAGGAAGTGTCCGCCGCTGTGACAGACTATTTTGCA
GAGTTTGACAAAGCCTACTTTGCCGATGGGTTGAAAAAATTGGAAACTCGCTGGACCAAGTGTATAGCCTTGCAAGGAG
ACTATGTCGAGAAATAAAGTGAGTTTTCGCCTTTAAAACAANTTTTTATTCTAT Ttttaccagacttatcaaaccgecct

Lmmar10 TIRs | TSD | Consensus from 83 copies | Ortmar29 lineage

tacgagggctatccacaaagtacattacgtttCGTTTGTGTCCGTTAGGGGCGGGGCTAGCGCGGCCATCTTGGTGTCATGGCATTCCGCCG
CTCAGTCGGCATCCTGCCGTGCTAGTGAGAGGTTCGTGCTGTACTCCGTTGAGTTACTGTGACAGTTTGAAATGTCAGC
GTTAATTGAAAATGCCGCGAAGTGTGAAGTGCGTGCTGTAATAAGGTTTCTGACTGCAAAAAACTGTACACCGATAGAA
ATCTATCGGCAGCTTTGTGAAGTGTATGGGGACAACATAATCACTGAAGGTGGAGTGCGTCAATGGGTCATAAAATTTAA
AAATGGCCGAACTAACGTTCACGACGAAGAGCGAAGTGGAAGACCCAGCATAGTGACTGCCGAACTTGTCGAAAAAG
TCGATGCCGCGGTCCGTGAAAACCGTAATTTCACAATAACGGAACTCTCTATGAGTTTTCCACAAATTTCACGAAGTTTGT
TGCACGAAATCATTACCGAAAAGCTTGGTTACCACAAGTTTTGTGCAAGATGGATACCAAAAATCTTGACAGAGATTCAC
AAAAATCAGCGAATGGCTGCAGCGTTAACGTTTTTGGACGCTTACGAGAAAGATGGCGACTCATTACTCGATCGCATCGT
TACTGGTGACGAAACATGGGTTAAGCATGTGAACTGCGAGACAAAATTGCAGTCAATGCAGTGGGGGCACACAAATTCC
CCCCAAAAACCCAAGAAATGCATGCAGACAATGTCGGCAAGGAAGGTGATGGCGACTGTCTTTTGGGACAGAAAAGGT
GTGATTTTTGTGGATTTCCTGGAAAGAGGCACTACAATAAACTCTCAAAGGTATTGCCAAACTCTGCACAACCTCAGAAG
AGCAATACAAAACAAGCGCAGGGGAAAGTTGGGCTCAAAGATCTTGCTGATTCACGACAACGCCCGGGCCCACACGGC
AAATGCCACTCGTGAAGTTCTCGAATCTTTTAAGTGGGAGTTGTTTCCTCATCCGCCGTACAGTCCCGACCTGGCACCGA
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GCGACTTCCACTTATTCCCAGCAATGAAGAAGTGGTTGGCTATGCAGCGTTTTGATGACGACGCACAGCTTCAAGAAGAG
GTAACCACGTGGTTGAAGGCGCAGGCGGCCGAATTTTACGACGAAGGAATTTCCAAGCTCGTCCATCGCTACGATAAGTG
CCTTAATTTAAATGGCAACTATGTAGAAAAGTAGTATTTAAGTGTGGCTTTCATCTGTATATAATNAAAAAAANTTCCAATA
CTTTATTTATTTTTAATTCCaaaacgtaatgtactttgtggatagcectegta

Lmmarll TIRs | TSD | Consensus from 117 copies | Ortmarl9 lineage
tangagggttgttttttaagtaagggccgttCGCGCGTATAGTCCCGTAGTTCGCGCGGACGCCGCAACAAGCCACCGCGCCACTTGCCGG
CATCCTTCCCGTTCACACTGATGCCAGTTGCAGCTCTGTAGCTGACGTGTACGCATCGCTGTGCTACTTTATAATGTTTAC
GATTATTGAATCGCCCGCCGCGTGTGAGATACGGTCAGTGATACGTTTTTTGACCGCGAGAAGCCTATCAGCTGCAGAAA
TTCATCGTCAGTTAACAGAAGTTTATGGCTTGAATGCAATGAGTGAAGGTAAAGTGCGTCAATGGGTTAGAGAGTTTAA
AAATGGCCGTCAAAACGTCCATGACGAAGAACGCTCAGGCCGGCCCTCTGTGATCACTGATGATTTGGTGGCTGCAGTC
GAAACAAAGATTCGTGAGGACAGAAGATTCACAATTTCCACTCTTTCTTTGGAATTTCCACAAGTTTCAAGATCGGTTTT
GTACAAAATTGTGTCTGAAAACCTAAACTTTAAGAAACTGTGTTCTCGGTGGGTACCCAGACTCCTCACAGAGGACCAC
AAAGGGAAGAGATTTGCCACTTCATTGGACTTTTTGATTCGTTACGAGGAAGAAGGGGATGACATGTTGAGTCAAATTGT
CACTGGAGATGAAACATGGGTATCCCATATCACTCCCGAAAGCAAGCGACAATCGATGGAATGGCGACACACAACCTCAC
CCGTCAAGGTCAAAGCCAAACAGACGCTGTCAAAGCGCAAGATTATGGCAACTGTGTTCTGGGACCGGCGCGGTGTTTT
GCTAGTGGACTTTATGCCACGAGGAACGACAATCAACTCAGATGCCTACTGTGCAACTCTAAAGAAGCTCCGCAGAGCA
ATTCAAAACAAAAGGCGCGGCATGCTGACAAAAGGAGTTTTGCTCCTGCACGATAACGCTAGGCCTCACACCTCTCAAA
AGACTCGGGATTTGATTGATTCTTTTGGCTGGGAAGTTTTGGACCATGCACCATACAGCCCCGACCTTGCTCCTAGCGATT
TTCACCTTTTCCGGTACCTGAAACACCATCTTGGCGGGCAGCGCTTCAATGACGACGATGAAGTGAAAGCGGCCGTGAA
CTCTTGGCTGTCGGAGCAGGCGGCCGAATTCTTTGAAGAGGGAATTAAAAACTTAGTTGTACGGTATGACAAGTGCTTAA
ATAAACAAGGCAACTATGTAGAAAAATAGGTAAAAGTGTGTAGAATCAGAAAATAAAAGTTTTNTTTACAAAAGTATTTG
TATCTTTTTTTAAAAATAAAaacggcccttacttaaaaaacaaccctegta

Lmmar12 TIRs | TSD | Consensus from 8 copies | Ortmarl6 lineage
taatccnaaaagtaaggtctcctatttttttataagtacaGAACTCTGTTTGTGTGGCAGTTGGTCACACTNTTATGAAGAGTGCTTCCCGCNCTG
TGTGTAAACATGCGCACNCCNCNCTGAGGCGCTCAGTCTTGNCTTGGCAGCCNTTGAGAATGGAGCTCCCGTTGGATG
TTACCGCCAAGTGCGAATTGNGCGCAGTTATTCGGTTTTTGAACGCAAAGGGCACTGCGCCGATTGAAATCCATCGCCA
ATTGACGGAAGTGTATGGTGAGTCGTGCATGGATGTCAAAAATGTTCGTAAGTGGTGTAGAGAGTTTGCAGCTGGTCGG
ACTGAAATTCACGACGAACAAAGGAGCGGGAGACCGTCAATTTCTGAGGAGACAGTGTTGAAGGTTGAGCAAAGCAT
GCGTGAAGATCGGCGGATCACCCTGGATGATCTCTGCACGTTGGTTCCTGAGGTTTCCCGAAGCACCGCTCACAGAATT
TTAACGGAAACATTGAACTACCGGAAGGTGTGCGCAAGATGGGTGCCACGCATGCTGACTGAAGACCACATGCGGCAA
CGAGTTGATGCTTCCCGCGCATTTCTTCACCGCCTTGCAGCCGAACAGGACAACTTTCTGGACTCAATTGTCACGGGTG
ACGAAACCTGGGCATACCACTTTACACCTGAGACCAAGCAACAATCACGCCAGTGGCGGCATCCTTCTTCGCCAAAGC
CGCGGAAATTCAAACAAACACAGTCTGCCGGTAAAGTCATGACAACCGTGTTTTGGGATCGGAAAGGGGTATTGTTGG
TCGACTTTATGCCCACTGGGACCACAATTAACGCTGACAGGTACTGTGAGACTCTGAAAAAACTCAAACGGGCAATTCA
GAACCGGAGAAGAGGAATGTTGAGCAAGGGCGTACACATTCTCCATGACAACGCTCGCCCACACGTCGCTCGGCAAAC
CGTTGCTCTCCTGCAACAGTTTCAGTGGAACATCATCACCCACCCACCCTATAGTCCCGACTTGGCGCCCAGTNACTATC
ACCTGTTCCCTAAGTTGAAAGAACATTTGGCCGGAAAGCGATTCAGCTCCGACGACGAGGTGAAAGAAGAGGTTCATA
ACTTTCTGAACAGCATGGNGGNGAGCTGGTATGACATGGGCNTNNAAAAACTGCCACAGCGTCTACAAAAATGCATCG
ACAGAAATGGTGATTATGTCGAAAAATAGCTAAATGTTCAAGCTGTAAACTGATGTAAANCATTGTAGAAATAAACANG
TCTAtgtacttataaaaaaatangagaccttacttttgggatta

Lmmar13 TIRs | TSD | Consensus from 426 copies | Ortmar37 lineage

tacnagggttggaacttaaatagtggcaac ACTGCTGTGGAGACACTATGCAATGGAATCTACTATTGTCGCTGATAGCACACGTTGTTGA
CATACCTACCTTACCTCCGAGCAAATGGACTCGCCCGTCCCACGTCACCGGCGTGCGCACAATCGAGGGAAACACAGTC
ACTTGTGAGCGAGCGGTCTAACGTAACGGTGTCACTATGTTTTCGAAACAGGAACAACGGAGTTGGATCAAGATTGAAT
GTGCCAGAGGTCGTACAGCACGACAGTGTCATCAAGGTCTTCAAGAGGCGTGCGGGGAATCGGCATTGCCGTACAGAA
CAGTGGCACGTTGGGTAAAAGCCTTCAACGAAGGTCGGCAAACTGTGGCAGACATGCATCGGGCAGGTCGTCCTAGCG
TCTCTGAAGAAGAAGTGCATACTGTTGCCGCGTTAGTGGACAGTGATCGACGCCAGACGATTCGTGAGCTCGCCCACG
AAACCGGATTAGCGCATACGACTGTGCTTCGCATCCTGAAGGAACGCCTGGGCATGCGAAAAATTGCATCACGATGGGT
TCCGCATGAATTGACGGAAATGCAGAAATGGATGCGTTACGACGCTGCTCAGACGCACTTGGAGCGCTATGAGCGCGA
AGGAGAGGCTTTCTTACGCCGTATCGTAACACTGGATGAGACATGGGCCACATCGTACGAGCCAAAACTGAAACGCCAA
TCCAACGAATGGCGTCATTATGGGTCGCCGCGAAAGTCGAAAGTGCGTCAGAGCCCCAGTATGGTGAAAGTTATGGTGA
TTCTCGTGTACGACTGTGATGGTGTTATCCTAACGCATTACGTTCCTCCACGGCAGACCGTCAATGCACAGTATTACTGTT
CGTTTTTGGAGCATCACCTGCGACCAGCTTTGCGAAAGAAGCGGCAACACTTTCTGCGCAACCCACCCATCATTTTGCA
CGACAATGCGCGGGCGCATACAGCGCAAGCTGTGGCTGCTCTGTTCGGTCGATGGGACTGGGAAGTACTGTACCATCCA
CCATACTCCCCGGACTTAAGTCCTTGTGACTTTGATTTGATTCCGAAGATGAAGGAACCACTTCGTGGCATTCGCTTCAG
AACTGTTCCAGAGATTCGACAGGCAGTAGACCGCTCCATTCGCACCATCAACAGAACAGGCTCTGCTAACGGTATACTA
CGCCTTCCACATCGCTGGCAACGGGTTCTACACAACGCTGGTGACTACTTTGAAGGACAGTAACAGGTGCAAACATGTA
ACGCTTTTGTATCGGTTGTGAATAAATAgttgccactatttaagttccaaccetegta
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Lmmar14 TIRs | Consensus from 47 copies | Ortmar56 lineage
atccaaaattttngggactggtgctgccatctgGAAAGTAGGAGTANTAGATCTTTGCACCGCTAGGTGGCGAGAGCTGCATATCTGATGAG
TCAGTGTGCAGAGTGGCATTCAGCTGGGAGGACGTGTTGCGTGTCCACAGTGATTTCCGTAATACTCTGTGTTTGGTGT
GTGGCGATTTTACGATGGATCCGCGAACAGAACAGCGCGTGTGTATCAAATTCTGTGCGAATCTCGGGAAAAGTGCTAC
GGAGACCCTTGCAATGATTCAACAAGTGTTTGGGGGACAGAGCATGAGCCGTANGCNTGTGTTTGAGTGGCATGCTCG
GTTCAGGGCCGGCCGTACAGACGTCGAAGATGATGCTCACACTGGAAGGCCCGTTAGCCGCACAACGCCAGACATTGT
TGCCAAACTTCAACAATTGGTTCGTGCGGATCGACGTCNAACCATTCAAGACCTTGCGGATGAAGTGGGTATTGGTTAT
GGGACATGTCAACGAATGTTGACTGATGAATTGGGCATGCATCGTGTCGCCGCAAAATTTGTGCCAAGGATCTTGACTG
CCGATCAGAAGGCACAGCGTGTTGAAGTGTGCACNGACCTTCGTCAGACCGCATCTGATGATCCAACCTTCTTGTCACG
GGTTATCACNGGCGACGAGAGCTGGATTTACGGTTATGACCCAGAGACAAAGCAACAATCGTCCCAGTGGAAGAGCCC
GGGCTCTCCAAGACCCAAAAAAGCGAGACAGGTGAAGAGCAAAGTGAAGAGCATGATCATCGTTTTCTTTGATACCAA
GGGAATTGTGCACAAAGAATTCGTCCCACCCAACCAAACAGTGAATTCCGCGTACTACTGTGACNTTTTGCGANGGCTC
CGTGAAAACGTGCGGCGACGACGGCCCGAACTTTGGCNTCAAGGGAACTGGCTGCTGCATCACGACAANGCGCCCTG
TCACACGTCCTTGCTCACCAGGACCTTTTTGGCAAAAAACAACATGGCGGTTGTACCCCACCCACCGTACTCNCCAGAT
TTGGCACCTTGCGACTTCGCGCTATTCCCAAAACTGAAACTCAAGTTGAAAGGCCGTCGGTTCGACACTCTAGAGAGG
ATTCAAGAAGCATCGCTGGCNGTGCTAAACACCCTCAAAGAACAGGACTTCCAGAAAACGTTTGACCAGTGGCAGAA
GCGCTGGGACCGGTGTGTACGTGCGGATGGGAACTACTTCGAGGGTGATGGTGACCATTAGTCCAAAGGTAAGGTTTT
CAAcagatggcagcaccagtcccgaaaattttggat

Lmmarl5 TIRs | TSD | Consensus from 52 copies | Ortmar8 lineage
tacgaggnntnttttttaagtaagtaccgttttgCCACACCGCGGCCGCAGCGCTGCGGTCGGCGTTCTGCGCATGCGCACTGGGTACCTACA
TCTGTTGTCTACGCACTGACGCCATTACAGTCTGATTCTTCCTTGTTTACGTTGTGTACTGAGTGTTTAAGATGCCTCCGA
TAATCGTGAGTCCCGCCGACTGTGAAGTACGGGCTGTTATAAGATTTCTTAGTGCTAAAGGCCTAAAAGCGATCGATATT
CATCGTGAGATCTGTGCAGTTTACGGAGAAAACATTATGAGTGATGGAATGGTAAGAAAGTGGGTGAGAGCATTTAAAGA
TGGCCGCACAAATGTGCATGATGAACAACGGAGTGGGCGTCCTTCGGTCGTTAATGAAAGTTTGGTGCAGGAAGTGGAC
AATAAGGTGAGAGAAAACAGACGCTTTACGATTTCCTCCTTGCGGGATGACTTTCCTAATGTTTCTCGTAGTGTTTTGTAT
GGCATTGTGACCGAGCACTTGAATTACCGAAAATTGTGCGCACGTTGGGTACCGAAAATGTTGACGGATGTGCACAAAA
CCAAACGTTTAGGCAGTGCATTGACTTTCCTTGAGCGGTACCACAACGACGGTGATGATTTCTTAAGCCAAATTGTTACG
GGCGATGAAACATGGGTGGCCTACGTCACACCAGAATCAAAGCAACAGTCCATGGAATGGCGGCATTCAGATTCACCCA
GAAAAGTGAAGTTTAAGCAAACAATTTCTGCCCGGAAAATCATGTGCACAGTTTTTTGGGACAGAAAAGGAGTATTGCT
TGTGGAATTTCTGCCTCGTAATGAGACAATCAATGCAGCAGCTTACTGTAAGACATTGCACAATCTGCGCCGTTCAATTCA
GAACAAAAGACGTGGCAAGTTGAGCAAGGGCATCGTTTTGCTGCAAGACAATGCCCGTCCGCATGTGGCTAATCAGACC
ACAGATCTCATCACATCTTTTCGATGGGAAACTCTAGATCATCCTCCGTACAGCCCTGATCTGGCGCCCAGTGACTACCAT
CTGTTCCTGCACTTGAAGAAACACCTGGGCGGTCAGCGTCTTCAAGACGATGACGAAGTCAAAACAGTTGTGATGCAGT
GGTTAACAAGTCAGGCGGCAGACTTCTATGAGGAGGGTATTCAAAAACTGGTACAACGTTATGACAAGTGCCTCAATATT
GACGGAAATTATGTAGAAAAGTAGATTAAGGTACAGGCTTTCATGTAAAAATAAAATTATTGAGATATCTTAGCACGTCTT
TTTTTAATTTcaaaacggtacttacttaaaaaancacgectcgta

Lmmar16 TIRs | TSD | Consensus from 53 copies | Ortmar21 lineage

tacgagggttgtccataaagtaaggttcccaat GCGCTACAGTCGCGAGGAATGCGGTTAAGTGCGATCTGGCAACACTGTCATGCAGCTCG
GTTCCCCCTCTCTCCACTGCCACAAGTTGGAGCTGTCTGCGACGTTCAGTGTAGGCTTGGCAGCCATTAGCGATGGAGCT
TCCGCTTGTTTCTCCCGCCAGGTGCGAGTTACGATCAGTAATTCGTTTTTTGTGCGCAAAAAACACTGCGCCGATGGATAT
TCATGCACAACTGTGTGAAGTTTATGGTGACAAGTGCATGAGTGTACAACACGTTCGTAAGTGGTGCAAAGAATTTAAA
GAAGGACGTACAGATGTCCATGACGAACAGCGTTCTGGTAGGCCATCGGTTTCGGACGAAACGATCGCAAAAGTGGAA
GAGACAATGCTGAAGGATCGACGAATAACAGTTCGGGAACTTTGTGAGCTTATCCCTGATGTAAGCAAGTCCACCATAA
ACAACATTTTGACAGAAAATTTAGGTTATTCCAAGGTTTGTGCAAGGTGGGTCCCGAGAATGCTTACGGAAGACCACAA
ACGGCAACGCGTTCAAGCGGCCCGCGAATTTCTCCAGGCCTACGAAAGCCATGGAGAGGAATTCTTGGACTCCATTGT
CACTGGGGATGAGACCTGGGTCCACTATTCGACACCGGAAACGAAGGAACAATCCCGTCAGTGGAAACATCCATCGTC
ACCGAAGCCGCGTAAGTTTAAGCAACAACTGTCTGCCGGCAAAGTGATGGCGAGCGTGTTTTGGGACAGGAAGGGGTT
ATTGTTGTGCGAATTTATGCCTACTGGGACAACAATAAATGCTGATCGTTATTGTGAAACATTAAGGAACCTTCGCCGAG
CGATTCAGAACAAGAGGAGGGGCATGCTGACGAAGGGAGTGAGTTTTCATCAAGACAACGCTCGTCCGCATGTCGCCC
GTGTGACAACTGAACTGATCGACAACTTTCAATGGGATATTGTCACACATCCGCCCTACAGTCCAGATTTAGCCCCAAGT
GACTATCATCTCTTCCCCGAATTGAAGAAACACCTGGGCGGGACGCATTACGCAACCGGAGAGGAAGTGAAAGAAGAA
GTTCTACGCTACCTTCGCAGCGCGGCGGGAGAATTCTACGACGCAGGCATCAAGAAGATGGTACACCGAATGCAAAAA
TGCATTAATCTTAACGGCGATTATGTCGAAAAATAGGAAATATTCTAAGCTTTTTTTCAATATATAATGTTATTTAAATAAAT
TTGTTTTTCATTTTGAAAAAAAAattgggaaccttactttatggacaaccctcgta

Lmmar17 TIRs | Consensus from 9 copies | Ortmar55 lineage

tgttcaaaaagtaaggtgactt TCAAANTGNNNNNNNAANNTACATTCNATTATCNATNTTTTTTNNNNNNNNTNGTACANATGTCCC
NAANATATGTTCACAGTTTCAAGTGTACAGCATACTTCNTTTNTTTTTGACAGATAGAAAGGTTAGANGTGTTTTAGTGTG
CTCGGCGATTTTCTATTATTATAAAAAANTGNAGCAAAGAATTTGCATCAAATTTTGTGTGAAAAATGGAATCAAGTGCTC
TAAAACACTTGAAATGTTGACAGTGGCATACGGTGAGTCTGCTCTAAGTAAAANAAATGTTTACAAGTGGTACAAGCTCT
TCCAAGATGGCCGAGAAGATGCCAATGACGAACCTCGCTCTGGACGCCCCAGCACATCAACAACAGATGATAACGTCGA

10 BaBunosckuii xKypHan reHeTuku u cenekuyum / Vavilov Journal of Genetics and Breeding - 201923 -8



K.B. YctbaHues, M.IO. Buptokos, U.C. Cyxmnx PasHoob6pa3sne mariner-nofo6HbIX 2019
H.B. Waukas, B. ®er, A.l. bnnHos, U.[. KoHonaukasn anemeHToB Orthoptera 23.8

AGCTGTGAAGAAAATTGTTTTGGAAAATCGTCGAATTACCGTAAGAGAAGTTGCTGAGGATGTTGGCATATCGGTCGGCT
CGTGTCATGCAATTTTTTCGGATGTTTTGGGCATGAGACGTGTGTCAGCGAAGTTTGTTCCAAAACTTCTCAATTTTGATCA
GAAGAACCGTCGCATGAGCATCGCTCAGGAGCTCTTGAATGACGTCAATGATGATCCTGATTTGCTCAAAAGGGTCATAA
CTGGTGACGAAACATGGGTTTACGGTTATGACGTCGAAACCAAAGCCCAATCGTCCCAATGGAAGCATCCCGGAGAGCCA
AGACCGAAAAAAGCACGCCAAGTTCGATCAAATGTCAAAGTTTTGCTCACTNTTTTTTTCAATTACCGTGGCGTAGTGCAT
CATGAATTTTTGCCTCAAGGTCGTACGGTCAATAAGGAGTATTACCTTGACGTTATGCGCCGTTTGCGAGAAGCAATACGC
AAAAAANGTCCGGAATTGTGGAAAAACAATTCATGGCTTTTGCATCACGACAATGCACCTGCTCATTCATCGTTGCTTGTG
AGAGATTTTTTGGCCAAAAACAACACGACAATCATGCCTCAGCCACCATATTCACCGGATTTGGCCCCCTGCGACTTTTTC
CTGTTCCCAAAACTGAAGAGACCTATGAAAGGACGAAGATTTGCAACGATTGAGGAAATAAAAACTGCATCGCTGGAAG
TACTCAAGGCTGTACCAAAAAGTGCTTATGAGAAGTGCTTCGAGGATTGGAAGAAGCGTTGGCACAAGTGTATTGTATCT
GAGGGGGATTACTTTGAAGGGGACAACATGAATATTGATGAATAAATAAATATTTTTTCATA AAAATATaaagtcaccttactttttgaaca

Lmmar18 Consensus from 11 copies | Ortmar57 lineage
TNNNANNTNTGTCAGGANAGTAATGAGACTGTTTCTCTATTTCAGGAACTACACACAGTAGNACAATGAAACCAGTGGA
GCTGATAGAGGCATCCTTTGGCTACAAGCAGTGAAAATTTGAAGTACCTACGGTGAACACAAGTGAGTTTATAACATATTT
TGTGAGGGTGTGTTAGTGTTGCTCGTCGGAGAGATGGCGAGTACAAAACTGGAACAACGCTACGCCATCAAATTTTGTGT
GAAACTCAAGGACAATGCAGCAGAAACATTTAGAAAATTAAAACAGGCGTATGGGGACCACACAATGTCCCGTGCACAA
GTGTTTCGGTGGCATAAGGCATTTATGGACGGTAGAGAGGAAGTTGAAGATGAGGCACGTTCAGGAAGACCAAGCACG
ACACGAAACGATGAAAATGTTGCCAGAGTGAGGGACCTGGTAAGAACAGATCGGCGCTTAACGGTTAGGATGATTGCT
GATGAANTGAACATTAATCGCCAAGCAGTGTACGAAATTCTTACTCAAGATTTGGGAATGAGAAAAATTTGTGCGAAAA
TGGTGCCAAAGAACTTGACAATTGAACAAAAGGAGCATCGCATGACTGTGTGTCGTGACCTCATCAACCGCACTGAAA
CTGAACCAGACATTTTCAAACATGTTGTGACAGGTGATGAGACATGGGTTTTCGAGTATGACCCTGAAACCAAAAGACA
AAGTGCTGAGTGGCACACAAGCAGCTCACCACGACCGAAGAAGGCCAGGAAAAGCAAATCAAAAATCAAGGTCATGT
TGATTTGCTTCTTTGATCATCAAGGCGTGATCCATAAGGAATTTGTTCCTCAAGGAAAAACATTGAATCAACAATTTTACA
TCCAGGTCCTTGAAAGACTAAGGAATCGGGTCATTCGTGTCCGTCCTGACATGTCCCAATCATGGATCCTCCATCACGAC
AATGCGCCGTGCCACACTGCTCTCTCTGTTAATGAGTATCTTGCGAATAAGGGCATTCCTGTTTTGCCACAACCCCCCTAT
TCCCCAGATCTCAGTCCCTGTGACTTCTTCCTATTCCCCAAAATNAAAAATGCTGTTCGTGGCCATCATTTTGGGTCCGTA
GAAAACATTGAAAGGNTCGTGACACAGGAACTTCGAAGGGTGTCACTTGAGGACTTCCAGCAATGCTTCCGTGAGTGG
GAGNGACGTCTGCGTCGGTGTGTAGCTTCCCAAGGNAACTACTTCNAAGGTGATCATGTGGTTTTGTAATGCATTGTAAA
TAAANNTGNNNNNTTTNNTGNCANACNT

Lmmar19 TIRs | TSD | Consensus from 91 copies | Ortmar54 lineage
tacgaggtgtgttagaaaagtaatgagattgGCAACACTGCGGGAGATCTGGCAACGTTGTGTCTACCGGCCGATGCTAAATCTGATTGTTG
ATCCCTTCCACTTCCTCAGTCCGAGTTACAACTCCGTACAGTTAACACATTAGTTTTCACAACGCCATTAGTAAAGTTGTG
TTTTCATTGTGCGTCACAGAAATGGAGCATCGGAATTTAGAGCAACGTTGTGCAATAAAGTTTTGTGTTAAACTTGGTGAA
TCCGCGAGTGTGACTTTTGAAAAGTTGAAACAGGCCTATGGGGAACAGTGCTTATCGAGAGCACAAGTTTTCCGCTGGC
ACAAATCATTTTTGGAAGGCCGAGAACACGTTGAAGATGAACCTCGCTCAGGGAGACCTTCGACTTCAAAAACTGACGA
AAACATTGATCGTGTGAGGGCTCTTGTGAGATCAGACCGTCGTTTAACAATAAGGATGATCAGTGAACAGCTAAATTTAA
ACACTTTCACCGTGCATCAAATTGTGACAGATGATTTGAACATGCGAAAGGTTTGTGCCAAATTGGTGCCGAAAAATCTC
ACAACTGAACAGAAGGACATTCGAAAAAACGTGTGCGTTGATCTTCTTGAGAGGATTGCTAATGACCAAGAATTCTTCA
ATTGTGTGATCACTGGTGATGAATCCTGGATATTTGAGTACGATCCTGAAACAAAGCGGCAAAGTAAAGAATGGCACAC
TCCGTCATCTCCTCGGCCGAAGAAATGTCGAATGAGCAAGTCAAAGATCAAGACCATGCTGATTTGTTNTTTTTGACAG
GAAGGGTATCGTGCACAAAGAATTCGTTCCACCAGGACAAACTGTCAACCAAGTGTTTTATAAAAGTGTCCTTGAAAAG
TTGAGGAAAAGAGTGATCCGTGTGAGACCAGAAATTGCAGACAAGTGGATGCTTCACCATGACAATGCTCCGTGTCAC
ACGGCCATTTGCATCCGTGAATTTTTGACCTCAAAACGCATTACTGTTGTTCCTCAACCCCCCTATTCACCTGATTTGAGT
CCTTGTGACTTTTTCCTCTTCCCGAAATTGAAACATGTCCTAAAAGGACGTCATTTTGGAACTCTGGAGAACATTCAAAA
GACAGTGACCGACCAGTTAAAAGCCATACCAATTGAAGACTTCCAGCGCTGCTACCAAGAGTGGGAACGACGACTCCG
CCGATGTGTAGCTGCCCAAGGGAACTACTTTGAAGGGGATAACATTGTTGTTTGAAAATAATAAAAACTTTGGTTAGTAT
GAAATCcagtctcattacttttctcacacacctegta

Lmmar20 TIRs | Consensus from 12 copies | Ortmar5

agggttgtaccaaaagtaaggttcccaATGAGCTACAGCCTCGAGGGAAGGTGCTAGGCTACATCNNACAACAGTGCCNTGCGCAGCG
NTTNCCNCACTCTCGAGCCCNCCCGTCCNCAATTCGCTACGTCGCTCAGTGTTGGCTTGGNAGCCGTCAGAGATGGAAG
TGTTGATCGCCGCTCCCGCCAAGTGCGAGGTTCGAGCAGTAATCCGGTTTCTCCACGCAAGGAAGTTACCGCCCGTGGA
GATTCATCGGCAACTGACTGAGGTTTATGGTGAAGAGTGCATGTCCGTTCAGCACGTCCGCAAATGGTGCAGGGCTTTT
GCTGAGGGTCGCACGGAAGTTCACGATGAAGAACGGAGTGGAAGACCGCCGGTTTCGGATGCGATTGTCCAGAAGATC
AACAGTGAGCTGCTCAAAGATCGGAGGGTCACTGTCCGTGAACTTGTTGAACGCATTCCTGAAGCTTCCCACGGCACAA
TTGAAAGAACCTTAACAGAAACGTTGGGTTATCGCAAGGTGTGTGCTCGCTGGGTCCCCCGGATGCTGACTGACGGACA
CGAGGAGCAACGCCTTGACTGTGCTCGCAAGTTTCTTCAACAATGTGAGGGGGGAGGCAACAAGAAGAGGTTGTTGGA
CTCTATCGTCACGGGTGATGAAACGTGGGTGTTTCATTACACCCCCAAAACAAAGCAACAGTCTCGTCAGTGGCGTCACT
CCGGTTCACCGCCACCAAAGAAATTCAAACAAACGCAGTCGGCAGGAAAGGTTATGGCGTCTGTGTTTTGGGATCGTAA
GGGGGTACTCCTCATCGATTTCATGCAACCTGGGACGACAATAAACGCAGACAGATATTGTGAAACATTGACCAAACTGC
GGCGAGCAATCCAGAATCGCCGGAGAGGACGACTGACGGAGGGAGTAGTGCTTCTTCACGACAACGCTCGACCCCACG

3KOJIOTMYECKAA TEHETUKA / ECOLOGICAL GENETICS 11



K. Ustyantsev, M. Biryukov, |. Sukhikh Diversity of mariner-like elements
N.V. Shatskaya, V. Fet, A. Blinov, |. Konopatskaia in Orthoptera

TCGCTCGTCAAACACAGGAGCTTTTGAAGAAATTTGGGTGGACTGTTATGCCCCATCCCCCGTACAGCCCGGACTTAGCC
CCCAGCGATTATCACCTCTTCCCCAAGCTAAAGGAACACTTAGGTGGCAAACGCTTCAAGAGCGACGATGAAGTCCGAG
CAGAGGTCACACNCTTCCTCAATGGGTTGGCGGGAGACTTCTTNGACTTAGGAATACAAAAGCTGGAGCACCGTCTTCA
AAAGTGTGTCGAAAAAATGGAGACTATGTTGAAAAATAGACAAACGTGAGCTTTTCAACNATGTATAAATTAATAACAAT
AAAAAATGTTTTCTATTTGTAAAAAATAtgggaaccttacttttggtacaaccct

Lmmar21 Consensus from 98 copies | Ortmar53
TTNAATAAANAATNANNATANNNNNNNNNNNNNNNNAANTNNNNNNNNNNAAATTTAATCTTANGATATTNTGTTAGCT
TAATNTGAAACAATNANNCNNTAGTAGTTTCATTNTTGGGACTCCNGNTTNCNGCCTGTGAGAGGCAGGCAAGTTCAGA
CATGTTCAGTATCGCCTACCGCTGCAATGGAGGTAACACGCGAGGAACAATACGCGGCTTTGAAATTCTGCTTTCGTCTCA
AGAAATCTTCAGCTGAGGCCTATACAATGTTACAGGAGGCATATGGAGAGTCTGTTCTTCCCTACAGCACAGCTCGAAGG
TGGTTTAAAATGTTTAAAGAGGGGAGACAATCAATTTCAAAGGAAGGTGGACCCGGTGCTCCAGTTACTGCTCTTACGGA
AGAAAACATCAACACTGCTGCTGTCATTGTGAAAGAGGATCGACGAATTACCCTAAGATCACTTTCTGAAATACTGAACA
TTTCATTGGGTGCCACCCACACGTTGGTGACAGAAACATTACACATGAGACGTGTTTGTGCGCGATGGGTTCCAAGACTG
TTGATTCCCGAACAAAAGGACATTCGCGTGCAGGTCTGCATGCAGTTAAAGTTGATGTTAGAGGAAGATCCGGAGTTTCT
TTCAAATGTAATCACTGCTGATGAAACTTGGCTACATCATTTTGATCCTGAGAGCAAACAGCAAAGCTCAGTGTGGAAAT
CTCCTTCATCACCAACCCCCAAAAAAGCAAAAGTGGTTGCTTCTGCTGGGAAAGTTATGGTCATCTCATTCTTTGATATTC
ATGGAATGGTTTATCAGCATGTCGTACCTGCACACACATCAGTAACTGGACAATACTACAGGGATGTCCTGAAAACATTGC
AAGTCCATATCAGGCGCAAAAGACCACATTTCCGTGAAGCAGGCTGGATGCTGCACCACGATAATGCGCGGCCGCATATT
GCCAATGTTGTTGCTGAATATCTTGCAAAAATCAACGTGAAGTGCATCCCTCACCCTCCCTATAGTCCGGATTTAGCCCCAT
GTGACTTTTTTCTATTCCCTAACTTGAAGAAACGCCTTCGTGGGAGGCATTATCCATCATCAGAAGCAGTGGTGAAGGCTG
CGGAGGCGATTTTGAAGGACCTCTCAAAAAATGGTTTCCAGCATGTATTTGAAGACTGGCAGAAACGCTGGGACAAGTG
CATCGCATTCATGGGAGACTATTTTGAGAAGGACCATCAAAATTATGAGGATGAGTAAAGGTATGTTGTNAAAAAANNTAT
GATNATTCTTTATTGAACAGCNCTCNTA

Lmmar22 TIRs | TSD | Consensus from 39 copies | Ortmarli?2 lineage
tacgagggtatttcggaaagtaaagatacaCCGTACGCCAGAGGAACAGAAGAGTTTTGGCGAGCAAGTTGGCAACACTGGTGTTAACC
TTGAACCGTTAGCTTTCTCCTCGCGGTCGTTCGGCAGTTGAACGTTGCTTCTGGTTGGAGTAGGTCGTGTTTAAAATGGC
TGCGCCGATTCAGAATCCCGCCAAATGCGAAGTGCGCTCCGTCATACGTTTTCTTCATGCAAAAGGTCAGCGACCAGCG
GATATTCACAAAGAAATTGTTTCTGTTTATGGGAACATTATGAATCGACAAAATGTAACGAAATGGTGTCGTCATTTCTCT
GAAGGTAGGACCGATGTTCATGACGAACAAAGAACAGGTCGGCCATCTGTGATCTCTGATGCCCTTCTTCGGAGAACGG
AGGAAGCAATTCGTGCGAATAGACGTCTCAAATTGAAAGAATTGCATCAGATCATACCGGACGTGTCAATGACAACTCT
TTATGACGTTGTGACTGTCAAGTTAGGGTACAGGAAATTGTGTGCGCGCTGGGTTCCAAAAATGTTAACGGAAGAACAC
AAAAAGAAAAGGATGGGCTTTGCACTCGACTTCCTCACACGCTATGCTGAAGCAGGTGATGAGTTCCTTGATCACATTGT
GACAGGTGACGAGACGTGGGTTTATCACCATACACCTGAATCCAAGCAACAATCAATGCAATGGCGCCATTCGAATTCAC
CAAAAGCCAAGAAATGCAAAACGTCGATTTCAGCGAAGAAAATCATGGCTTCTGTTTTTTGGGACAGACAAGGCATTCT
TCTGTTGGAATTTATGCCTCCTGGAACGACAATTAATGCTGCTGCATATTGCCAGACTTTGAAACGTCTTCGAAGGGCAAT
TCAAAACAAACGCAGGGGAATGCTGACAAATGGAGTCCGCTTGCTTCATGACAACGCTCGGCCTCACACAGCGCTCGTA
ACCAAAGCACTACTCAAACAATTCAAATGGGACGTATTGGACCATCCGCCATACAGCCCGGACCTTGCGCCCACCGACTT
CCATGTCTTCCGTTACCTGAAGTCACATCTTGGTGGAAAATCATTCCACGACGATGAAGAGATCAAAGATGAAGTTGAAA
TGTGGTTCCGACAACAGGCGGCAACCTTCTATGACTGTGGGATACAAAAGCTTGTGCACCGACTTAACAAATGTTTGGAT
AACGGGGGTGATTATGTCGAAAAATAACAAATAATCCAGTTAATAAGATGTAACTGACGTTTTCTAAATAAATGTTCTATTT
AAGGAATGCGAGCCATtgtatctttacttttcgaaatgecctcgta

Lmmar23 TIRs | TSD | Consensus from 61 copies | Ortmar66 lineage

tacaaggtgenttccataagtaatgngaccaatt TTTTCTGACNCAANGGTACACCACAGCGTGTTGTAACCNGCTGGGCTAAGTGGAGGG
GGGTGTTAGCTTCAAAANGCTCTTTGTCTCATTCGGCTGCGAGCTGCCGGAGAGTCAGGACGTGCNTTTCCGTCAACCC
CGTTTTGAGTTTATGTAACACGGCACAATGGATCGTTCTGTAGAGCAACGGTACGCCATCAAATTTTGCGTTAAACTTGG
GAAGTCCGCCACCGAAACGTTTCCATTACTTCAGCGTGCCTTTGGGACTGATTGCTTGTCCAAATCACAAGTTTTCCGAT
GGCACAAGTCATTCATGGAGGGCCGAGAGGAGATCACCGACGAACCTCGCAGTGGACGGCCATTAACCTCACGAGTCG
ACGAAAATGTGACGCGTGTGCGCGATTGTTTGAACTCTGACAGACGGCTGAGCCTTCAATTGATAGCACAAACTCTAAA
CATGGCAAAAACAACCGTTTTCCGCATTGTGACCGAAGATTTGAACATGAGAAAGGTGTGTGCCAAACTCGTCCCAAA
AGTGTTGACCGACGAACACAAGCACATGCGAGTGCTTCGGTGCCGAGAAATGTTGGAAATGTGTGAAAATGATCCTCA
TTTTTTAAACTCAGTTATCACTGGTGATGAGTCGTGGATTTTTGAGTACGACCCTGAGACAAAAAGGCAGAGTTCAGAG
TGGCACACCCCATCGTCGCCCCGTCCCAAGAAGGCACGCATGAGCAAGTCCAGGATGAAAACCATGCTCATTGTCTTCT
TTGACGTCAGAGGCATTGTCCACCACGAATTCGTACCTACCGGGACTACTGTGAACTCGGCTTTCTACTTGGAAGTGCT
CAAAAGACTGAAAAGGAGGGTCTCGCGCTGCCGAAGCGACATCAAGGACACATGGAAACTTCACCACGACAATGCGC
CGAGTCACAGCGCCTTCATTGTCAACGAGTTCCTGGCCAGGACCAACACCCCATTGGTTCCCCAGCCTCCCTACAGTCC
TGACCTGGCTCCCNCTGACTTTTTTTTGTTTCCTCGGTTAAAAGGAGTCATGAAAGGAAAACATTGGGACACGATTGAA
AGCATCCAGGCGCATGTTACATCAGCTCTAAAGGACATTCCGGAAAAGGCNNNNNNNCTTCCAGGCATGGAAACACCG
CCTCCAGAAGTGTATCGANGCAAGAGGGTGCTATTTTGAAAATTTTTGATTATTTGTACGAATATATTCAATAAATGATTTT
TTATGaatttggtcncattacttatggaacgcaccttgta
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Lmmar24 TIRs | TSD | Consensus from 20 copies | Ortmarl lineage

tacgagggttattccaaaagtaaggtccgatt CGCNGTAAATATTTGAAAGCGGCGCCAAGGACAAAACACGCATGCGCGCCGACTCCTGG
CATACCTTGNGCGTTAAACGCCGCCAGTATCGTTGTTACTGTTGCTGTGTGCTGTTGATAGTGTCAGTTCACAATGTTTAA
GACAATCAATCAGCCCGCCGATTGTGAAGTAAGGGCAGTGATACGGTTTTTGTCTGCAAGAAACATTTCAGCGGCAGAA
ATCCATCGGCAGATTACTGAAGTGTACGGTCCTAACATAATGAGTGACAGTAAAGTGCGCAAGTGGGTGCGAGCCTTTA
ATGAAGGACGGGGAAATGTGCACGATGCACCACGCTCCGGCCGACCATCCGTGATTTCAGACGAGTTGGTTCATGCGGT
TGACGACAAAATTCGTGACGATCGACGATTCACTATTTCAGGTTTAGAAGTGCATTTCCCGAATGTGAGTAGAACAACG
TTGTACAGAATTGTGTCTGAACATTTGAAGTTTCGAAAATTGTGCGCCCGTTGGGTTCCCAGGCTGCTTACCGAGACCCA
TAAAATGAAAAGAATGGCTTCTGCTCTTGCATTTTTGGAGCGATATCATGAGGAAGGTGACAGTCTTTTAGACCATATTG
TCACAGGGGACGAGACATGGGTTTCTCACATCACCCCCGAGTCTAAACGTCAGTCAATGGAATGGCGTCACACGTCATC
GCCAGGCAAGGTCAAGGCAAAGCAGACAATCTCCACACGCAAGGTTATGGCGACCGTGTTTTGGGATAGACATGGAGTA
TTGTTAGTCGACTTTATGGAAAGAGGGACAACGGTCAATAAAGCCGCCTACTGCGCTACCCTGACTAAACTTCGACGTGC
AATCCAGAATAAGCGACGTGGTCTTTTGTCGTCTGGAGTGTTGTTGTTGCATGACAATGCCAGACCCCATACTGCGAAGG
ACACGCAAACTCTAATCAAGAACTTTGGATGGGAACAGATGGACCACCCACCGTACAGTCCGGACTTGGCGCCAAGTGA
TTTCCACCTGTTCCGCTACCTAAAGGAGTTTCTTGGCGGCAAGCGCTTCGACACAGATGATGAAGTGAAAGAAGCTGTTA
AAGACTGGTTATCTTCGCAGGCGGCCGATTTCTACGACTTAGGCATTCAAAAGCTTGTTGAACGATATGACAAATGTCTAA
ATAAGTATGGAGATTATGTAGAAAAATAGAGAAAGACGGAAGGGATGTCAATAAAACAATTGCGTTGGAAACAAGTTTGA
TTTTGGATGTTTTTGTTTTaaccggaccttacttttggaatatcectegta

Lmmar25 Consensus from 5 copies | Ortmarl5 lineage
ANNANTNAAAANNGTNTNTAAATNNNNNCNNNNCNNNNNNNTNNNNNNTNTNTTNNTTTTTAACNTTTTNNNNANNTN
ANNTNNCCTCCGATCGTCCATCTAANCANGTANGNNNNAGGGAGGGGTCGNACCTNCGCGGCATGCNATTGCGCNGCTC
CCCCACNACAACCTCTGCCGTTTNCAGCTCCAGTGTGTCAGTCGTAGCCGAGCTACGTCCGTGTAAACNTGGNCGCTACG
CTCGATGCTCCCGCCAAATGTGAGTTACGAAGTGTAATCCGTTTTCTGCAAGCAGAAGGATGTAGTGCTGCGGAAATCCA
TCGCAGAATGAGCAACGTGTATGGTAACAACGTTATGAGTGATGGTAGTGTTCGGGAATGGTGTCGAAAATTTAAAGAAG
GACGAACAGACGTCCATGATGAAGGTGGACAAGGTCGCAAGTCTGTCGCCACTGTAGGCCTCGTTGAGCGTGTTGATCA
GGCGGTGAGATGCAAACGAAGGTTTACAATTAGCGAACTGTCTGATGAATTTCCAGACATTTCAAGGTCTGCTTTGTACA
CAATTGTGACTCAAGACCTAGGCTATCGGAAATTGTGTGCACGTTGGATCCCAAAAATGCTGAGTACCGACCACAAAACG
CAAAGGATGGCGTCAGCATNATCGTTTCTCACACGTTATGCCAATGAGGGAAACGTTTTTTTTAAGTCGATTGTTACTGGC
GATGAAANGTGGGTCCTCTATGACAATCCTGAAACAAAGGAACAATCAAAGCAGTGGATGCACACAGCTTCCCCAAGCA
AGCCAAAAAAGTTTAAACATTCACTGACGAAAAGAAAAACAATGGCCACTGTGTTTTGGGACCATAAAGGAGTGCTGCT
GGTGGACTTTATGGAGCAAGGTACGACGATAACCAAGGAAGTTTATTGTGAAACTTTACGTCGTCTCCGCANAGCCATTC
AANACAAACGCAGAGGAATGCTTTCGTCTGGNGTTGTTTTGATCCATGACAACGCCCGACCACACAGTGCCAACATGAC
AAAAGACCTCCTCAAAAAGTTTAAATGGGAAGTTTTTGAACATCCACCGTACAGCCCGGACCTAGCACCAAGTGATTATC
ACCTGTTCCGAAAACTGAAGTCATGGTTAGGTGGGCAGCGCTTCGCTACTAACGAAGAACTTCAGGACGCCGTCAAGAC
TTACCTGTCCTCACTGGCGGCAACATTCTTCGAGGAAGGCATCGAAAAGCTTGTGTCACGGTATGACAAGTGCCTCAATC
GTTTTGGCGATTATGTAGAAAAATAAGTTAAGACTTTACTGTACTTTTGGTAATAAAATTATTATTTTCTGTANATTTTTCTTG
TNGNNNNNNNNANNNNNANTNCTNTTNNNNANNNTNCNCNCTNCNNTATNNNNANANNNCTCNNNNNANGNNTTNNN
GNNATGNCNCNNNNNNNNNTCNAATCNNNNNNATCTACANCTCATCGNANNTTGAAANNA

Lmmar26 TIRs | Consensus from 32 copies | Ortmar60 lineage
ggggacncaaaantaaccggaatCGTAATGCTGCACATNGTGTACTTGTAGTAGCAGGTTGNGCCGCCAGAGGGTTGTAGTAGGAGC
TCTGCTGAGTCATTCTGCCACGNGGCGTCACCCAACAGTGAGAAGTGTGGTTTCTTTGGCAGTTCTTTGAGTGTGCGTA
CAGTGCAGACGTGACACGAGGAAATGGCTAGTTCTTACGAACAACGTGCGGCAGTGAAGTTTTGTTTCTTGCTCGGCA
AGAACGCAGCAGAAACTGTTGCGATGATTCAGACAGCCTACAAAGACCATGCTCTTAGTAAAACGCAAGTGTACGAAT
GGTTTTCTCGGTTTAAAAAGGGAGAAATGGTGGTTGAAGATCAGCCCCGTTCCGGTCGACCTTCAACTGCTCGAAGCG
AAGACAACATCGACAAAATCCGTGATCTCATCAGTGAAGATCGACGCAGGACAATCGACCAACTCGAGAACTTGTCCG
GGTTGTCCTGGAGCTCAATTCAGCGCATCTTGACCATCGATTTGGGGATGCGAAGAGTGGCAGCAAAATTCGTGCCGAA
GCTTCTTACCGGAGATCAAAGGGATCGTCGCGTTCAAGCCTGTCACGAAATGAAGGACGCGTTCAAAGATGATCCACAT
TTTTTCAACAAAATCATTACAGGTGATGAGTCATGGTGCTATGGGTACGATCCAGAAAGTAAACAACAGTCATCACAATG
GAAGTCACCTGGCTCACCTCGACCAAAAAAAGCTCGACAAGTGAAATCGAATGTGAAAACGATGTTGATCTGTNTTTT
TTGACATCAAAGGGATCGTACACTCTGAATTTGTCCCTGAAAACCAGACAGTAAACCAACAATTCTATTTGGAGGTTATG
AAACGGCTTCGCAGAAGTTTGTCGCGAAAACGTCCGGCTTTGTGGGATTCTGGCGTGTGGTTCCTGCATCACGACAACG
CTCCCGCGCACACGGCTCTCAGCGTTCGCCAGTTTTTGGCCTCAACGAAGACGACTACCTTGACCCACGCGCCCTATTCG
CCGGATTTAGCACCCTCGGACTTCTTCCTATTCCCGAGGATGAAAAGAGACTTGAGAGGGAAGCGTTTTGCGGATGTGGA
AGACGTAAAACGCAATGTCATGAAAGTGCTAGCAGGTATCAAAGAGGACGAATTTAAAAGGTGCTTCGAACACTGGAAT
GAACGTTTGGACAAGTGTATTAATGCTAATGGAGAGTACTTCGAAGGAGATTAAGGTTGTATTTGAAAACAATAAAGTATA
TGCTTTCTAGAAAGA Aattceggttatttttgggtcece

Lmmar27 TIRs | TSD | Consensus from 483 copies | Ortmar6 lineage

tacgaggcgegtecagaaagtaagttcc gttt CAATTTATCTCCGCTGCAGCGCTGCGATTGCAGTTCCGCACATGCGCTGTAGACGATGTG
TATCAAGGAGAAGAACGTGCGCCATTTGGAGATCGCTGTCAGTTACGTACGCTTTGTTGTGCTTGTTTGAAATGTCGGCG
TTGATTGAAAATCCCGCCGCCTGTGAAATCAGGTCGGTGATTCGGTTTCTGAATGCGAGGAAAGTGAAACCAAGTGAAA
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TTTATCGGCAAATTTGCGATGTTTACGGACCAAATGCGATGAGTGATTCGATGGTGAGAAGATGGGTCCGACAGTTCAAT
GGCGGGCGTAGTGATGTGCACGATGAAGAACGAAGTGGGCGTCCACCTTTGGTTACAGAAGAACTGGTTCACGCGATT
GATGACAAGATCCAGGAAAACCGTAGGTTTACAATTAGTGCTCTCGCTATGGACTTCCCCCAAATTTCACGATCACTGAT
GCATGAAATTGTTACCAAACAACTGAAATTCCGTAAACTTTGCTCACGTTGGGTACCAAAGATTCTCACTGAGCAACAC
AAAACACAACGGATGGGTAGTGCACTTGAGTTTTTGACCCGTTATGCTGAAAGCGGCGAAGAATTTCTGAGACGGATAG
TCACAGGAGATGAAACGTGGGTTTCTTACGACACCCCTGAGAGTAAGCGGCAATCAATGGAATGGAGGCACACTTCAT
CCCCACCAAAGGTAAAGCCGAAGCAAATCATGACACCTCGGAAAATGATGTGCACAGTGTTCTGGGACTGGAAAGGCA
TCCTACTCATTGACTTCTTACCGCGTGGTCAAACAATCAAAGCAGATGCTTATTGCGAGACACTTCGGAAATTGCGCCGT
GCAATTCAGAATAAGCGCCGGGGACTGCTGTCAAAAGGTGTTGTTTTGCTTCACGACAACGCACGACCACACACTGCA
AATGTGACGAAAAACCTCCTACAGGGATTTGGCTGGGACGTGTTTGACCATCCTCCGTACAGCCCTGACCTCGCTCCTA
GCGACTTTCATCTGTTCTTACATCTCAAGTCTTTCCTTGGCGGTCATCACTTCACCAATGACGACGAGCTGAAAGAAAC
TGTTTCCAACTGGTTGAAGACACAGGCGGCAGATTTCTATGAAGAAGGTATACAAAACCTGGTGCCACGCTATGACAAA
TGCCTGCAAAATTTCGGCAGTTATGTGGAAAAGTAGTTTAAGAGTTGTAGAATTTTGTGCAATAAAAATTTCTTCTGTATC
TGTGTACAATTTCATTTTATTACCaaacggaacttactttctggacgegectegta

Lkmarl TIRs | TSD | Consensus from 97 copies | Ortmar32 lineage

tacgagggtaggctgaaaactaatgcacacatgettgtagagegegaacgaaal GACCTTNANAAGCGCGCCAGGTGGCATGTGGAAGTAACATTCCC
CCTCAATACGCATACGCAGGTTTGAAGTCGTTGCGTTCATCCTGTGAATTTCGAGAAGCGGAAGTATGGAGGCGTGTTCT
AGTGCTATGTCAACGCGAGTTAAACAGCGTGCTGTTATCGAATTTTTAACTGCTGAAAAAGTGACTCCTACTGAGATTCA
TCGTCGTTTAAAGGCTGTTTATGGTGACGATGNTGTTGATAGGTCTACTGTAAATCGATGGGTAATAAAATTTCGTGGTTG
CGATCCTGGAAAAACCCATAATTGTTGATGAAACNCGCAGCGGACGTGTGACCAATGCCTTAGACGATAAACATCGCAA
ACTCGTCGACGATTTGATTCAAAATGACCGNCGAATCACTCAAAAGCGTATCGNAAACCATATTGGAATATCCAAGGAA
CGTGTNAGTTTCATTATTGAACAATTGGGATACCGTAAAATCTGTGCACGATGGGTACCACGCCGTCTCACAGACGAGA
ACAAACAGCGTCGATTGGAATGCTGNGAGCAACTTTTGCAGCGCTACCGTGACGAAGGAGACGACTTTNTTTTGAATAT
TGTGACGNNGGACGAGTCATGGGTCCATCATTACGACCCAGAAGAGAAAAGACAGATCGCTGAATATCGACATCCGTCT
TCTCCTCAGGCGAAAAAGTTCAAAACACAACCATCCGCAAAAAAACTTCTTTTGACTGTGTTTTGGGATGCTCACCNAG
TTTATGTGACNGATTTTCTGGAACGAGGGGCAACGGTAAATTCTTCTCAGTACATACAGACTCTAAAANACCTNCGACGT
CGAGTTTGTCGTGTTAGAGGCAGCCTGGCGCCAATAATCTTGCAACATGACAACGCTCGTCCACACACCTCGCGCGCAAC
TGGAGAGGCTCTGCGAAACCTGAAGTTTGAACCGATTCCACACCCTCCTTATTCCCCCGATCTTGCGCCTTGCGATTTTTA
TTTTTTCCCTCTACTCAAGAGAGACCTCAAGGGTAATCTTTACACCTCGGACGATGAGGTGAAGGCAGNTGTCAAGNCCT
GGATTCGAGAAAAGTCGGAAGAATNTTTCAGTGACGGAATGAAAAAACTTGTTACANGTTGGGAGAAATGTGTTAGNCT
TAACNGTGACTATGTTGAAAAATAAATATNTGATTTTGAAACTTAAGAATTGTACTTTAATGTACTTTTTGCCCGATCTTGC
TATNTGTttttgttcgegetctacaageatgtgtgeattacttttcagectacectegta

Lkmar2 TIRs | Consensus from 11 copies | Ortmar26 lineage

acgaggcgtgtceggaaagtaagtaccgtt CGTTCTACCGCCAACGCAGTGCTAGTGTCGCAGTTCCGCGTATGCGCACTCGTCTCTCTGG
TTCATTGTCTTATCACTGACCTCATTACAGCCGGATTGTGTTGTGTTTACATTTGTTAGTGATCGTTCAAAATGTTGAAGAC
AATTTCTGAGCCCGCCGACTGTGAAGTGCGTTCTGTAATACGGTTTTTGAACGCAAAGAATATTAAACCAGCTGAAATTCA
TCGTCAACTTGTAGAGATTTATGGTGAAAATGTAATGAGTGATGGAATGGTGAGAAAGTGGGTTAGACAATTCAATGATGG
ACGAACCAATGTTCATGACGAAGCACGGAGTGGGCGGCCTTCTGTTGTCAATGATGGTTTGGTTGAAAAAGTGAATGAG
AAAATTCGTGAAAACAGACGGTTCACAATAAGAATGCTTTGTGATGAGATTCCACAAATTTCAAAAACTGTTTTGCACGA
GATTGTCACAAATCGCTTAAATTATCGCAAATTGTGTTCCCGTTGGGTTCCGAAAATGTTGACGGATGTCCACAAAACGAA
GCGACTTGGCAGTGCTTTGACATTCCTTACCCGATACAGTGATGAGGGAGATGAATTCTTAAACAGTATTGTGACCGGTGA
TGAAACTTGGGTTTGTCATGTCACTCCAGAGTCAAAACAACAGTCGATGGAGTGGAGGCACTCACGATCCCCCCNNNAA
AAAAAAANTCAAAACAANGTTGTCAGCACAAAAAATCATGTGCACTGTGTTCTGGGACAGACAGGGCATTCTGCTTGT
TGAGTTCCTTCCCAGAGGTGAAACCATCAATGCGGTACGATACTGTGAAACGTTGAGAAAACTTCGTCGCGCAATTCAA
AACAAAAGGCGTGGAATGCTCAGTCAAGGCATTGTGTTGCTTCATGACAACGCACGTCCCCATTATGCTGGTGTCACTC
AAAACCTTATTCAACAATTCGGTTGGGAGCAGTTCAATCACCCGCCGTACAGCCCCGATCTCGCACCTTCTGACTACCAC
TTGTTCTTGAACTTGAAGCGTGATTTTGGAGGAAGGCGCTTTGACAGCGATGACGACGCAAAAACCGGTGTTCAGCAG
TGGCTGTCTTCACTGGCGGCATCTTTCTATGAAGAGGGCATAGAAAACTTGGTTTCCCGCTATGACAAATGTCTGAACAA
TGGTGGCAACTATGTAGAAAAATAGTTTAGGAAATGCTCTTTCATGTAAAAATAAATTTTGTTTAAAAAATGTGTTTCTGA
GTTNTTTTTaaacggtacttactttccggacacgectcgt

Lkmar3 TIRs | TSD | Consensus from 25 copies | Ortmar71 lineage

tangaggtagggtcaaaaagttcccggaatGGTCGCGTACAGTCAAGNATTTGTTTGCTGGAAGGGAAATTTTTGTTTGGGAGGTTGGCA
TCACTACTAGGGAAGGTGCTGTGCCGTTCAGCAGGCAGTTGGAGTTGGTTTCCCGCGTGCGGTGTATGATATTTTAGACG
TAGTTTTTTTCTTTCGTCGGATTGTGAAATGTCGTCTTCAGAGCAGCGTGCCAATATCAAATTNTGCGTGTTGCTGGAGA
AATCACCCTCGGAGACTCTTGAGATGCTGAAGAAAGCATACGGAAACGATGCAACGAAGAAAACGGCAGTTTACGAGT
GGCACAAGCGTTTTCGTGACGGTCGCACAACAATTGAAGATGACGTTCGGACTGGGCGGCCTTCCACTTCCACCACAG
ATGAGAATGTTGAGCGCGTTCGACAACTTGTGCGTGCGGACAGGCGAACAACCATCGACACTATTGCCTCCGAACTTGG
TATTTCACATGGGAGTGTTCACAGCATTCTTCATAATGATTTGAACATGCATCGTGTTTGCTTGCACATGGTTCCGAAAAT
GTTATCCCCTGAGCAAAAAGAAATGAGAGTGACCATGTCCAGGGACTTGATTGAAATGGCTGATGCAGACGACAGCTTC
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CTGCGCAAAATTGTAACAGGTGATGAGACGTGGTGCTTTCTTTACGACCCTCAGACGAAACGGCAGTCTGCTGAATGGA
AGTCAAAAACATCACCAAGAAAACAAAAATTTCGCTTGGACAGAAGCCGGGGTAAAGTAATGTTGGAGGTGTTCTTTG
ATTACCAGGGCTTGATTCATTATGAATTTATTCCTGAAGGGAAAACAGTCAACAAAGAATTGTACACAGAGATCTTAAAA
CGGTTACGAGATGCAATTCGACGAAAACGACCTGAAAAATGGACAGGGAATGATTGGTTTTTGTAGCATGACAATGCCC
CGTCACATCGATCCCTAATGGTGAAACAATACCTTGCCAAGAACAATGTTACCACTCTGGAACACCCTCCATATTCTCCCG
ATCTTGCACCACCGGATTTTTACCTGTTTCCACGGCTGAAAATGACATTGAAGGGACATCATTTTGCTGATTCGTCAGAGG
TGATGGAAAATGCGACGAAGAGGCTGATAGAACTTTCGAAAAACGGCTTTCAGGAGTGTTTCCAACAATTGTANGAACG
GTGGAATAAGTGTGTAGATGCAGAAGGAGAGTATTTTGAAGGAAAATAAGGAAAANATGTTANACATACTTTCAATAAAT
TTTTATTAACCAattccgggaactttttgaccctacctegta

Lkmar4 TIRs | TSD | Consensus from 4 copies | Ortmarl lineage
tacgagggttattcggaaagtaaggtccgaATCGCCGTAGCTAATCGAATGTCGCGCGAACATTGAAACGCGCATGCGCACCGACTCCCGG
CATGCCTTGCGCGTTAAACGACGCCATTTGCATTGGTATTGTTGCAGTGTNCTGTTTACAGTGNCAGTTCAAAATGTTTAA
AACAATTGATCAGCCCGCCGACTGTGAAATACNTTCAGTGATTCGGTTTTTGACAGCAAGGAACGTTTCAGCAGCGGAAA
TTCATCGACAGATAAGTGAAGTGTACGGCCCCAATGCGATGAGTGACAGCAAAGTGCGTAAGTGGGTGAGAGCTTTCAA
GGACGGACGGGAAAATGTCCATGNTGAACCGCGATCAGGCCGACCATCAGTGATCACAGAAGATTTGGTCAATGCCGTG
GACGAAAAGATTCGTGAAGACCGGCGATTCACAATTTCAACTTTAGCATTGGAATTTCCGAATGTGAGTAGAACAACTTT
GCACAAAATTGTCTCTGAAAATTTGCAATTTCACAAATTGTGCTCACGTTGGGTTCCCAGGCTGCTTACTGAGGAACACC
AAATGAAAAGAATGGCTTGTGCTCTTGATTTTTTGGACCGATATCATAAGGAAGGTGATCAACTTTTAGAGAACATTGTCA
CAGGCGACGAGACGTGGGTTTCTCACATGACCCCAGANTCTAAACGTCAGTCAATGGAATGGCGTCACACGACATCACC
AGTCAAAGTCAAGGCCAAGCAGACAATCTCAACACGCAAGGTTATGGCAACCTTGTTTTGGGATAGACATGGAGTCTTG
TTAGTCGAGTTTATGCAGCAAGGGACAACAATAAATGCAGCCGCTTACTGCGCTACCCTGACTAAACTTCGACGTGCAAT
ACAGAATAAGCGACGTGGCCTTCTGACGTCTGGAGTTTTGTTGCTGCATGACAATGCCAGACCCCATTCTGCCATTCAAA
CCCAAAATCTGATCAGATCTTTTGGATGGGAACAGATTGACCACCCACCGTACAGTCCAGACTTGGCGCCGAGCGATTT
TCACTTGTTCCGNTACCTAAAGGAGTTTCTCGGCGGCAAGCGCTTCGCCACAGATGACGAGGTGAAAGAAGCAGTTGA
AGACTGGTTATCCTCACAGGCGGCAGACTTCTATGACTTCGGCATACAAAAGCTTGTAGAACGTTATGACAAATGTTTAA
ACAAAAATGGAAACTATGTAGAAAAATAGAGAAAGATGTAAGGAATTAAATAAAANNNTTTTTTAAAAATCTGTGATGG
TTTATTTTTTATAAGAAAtcggaccttactttccgaataaccctegta

Lkmar5 TIRs | TSD | Consensus from 35 copies | Ortmar35 lineage
tacgaggcacgtccagaaagtaagagtactGTTACCCTATCGGACTGTGAGATTTTTTTTCAAGTTTGGCAACACTGAGTGGTATGGAGGT
TCTTCTGAACATAAATAGTACCGTTGGACTTCGGCAGTACGAATGCTCGCCTTGTAACGTGCGTTTGAGTAAAATATGCC
GATAACAAATCCCGCCAAGTGCGAGGTGCGCGCTGTTATTCGGTTTCTTCTTGCGGAAGGAAAAACTCCGACTGAAATT
TTTTCACGGATCAAAACTGTTTACGGCGAAGGTGTTATGAATCGTACAAACGTGTTTAAGTGGTGTCGAGAGTTTAATGA
AGGCAGAACGAATGTTCATGACGATCAAAGGAGTGGAAGACCTTCCATTTTGACCGATGAGTTGGTGCAAAAAATTGAG
GAAACTGTTCGTGAAGACCGTCGATTGACAGTGGATGAAATTTCCGCGATGTTTCCACAACTCTCCAGATCTCTCTTGCA
CGAGACAATTACAAAAACGCTGGGATTCCGAAAATTGTGCGCAAGATGGGTCCCAAAACAACTGACAGAACAGCACAA
AGTGAATCGGGTCGCTAGTGCTCGCGAGTTCCTTGAGCGATTTGAATTGGAAGGTGAGGACTTTCTTAGCTCAATTGTGA
CTGGAGATGAAACCTGGGTAGCTCATTACACACCTGAGACAAAAAGACAGTCATCGCAATGGCGTCACACAGGTTCCCC
ATCTGCCAAAAAATTCAAAACCACAATTTCGGACAAAAAAATCATGGCAACCATTTTTTGGGACCGTAAAGGAATCATTT
TGATCGAATTTCTGCCTCAAGGGGAGACGATTAACGCAGCACGATACTGTGAGACCCTAAAAAAACTCAAGAGAGCAAT
TCAAAACAAACGGAGGGGAATGTTGACGAAAGGAGTGTGCTTGTTGCATGACAACGCTCGCCCGCACACGGCCAACGC
CACCAAGGCGCTTTTGGACTCATTTGGTTGGGACATTTTGAACCACCCTGCATACTCCCCTGACTTGGCGCCTTCAGACTT
TCATCTTTTCACCTCCCTGAAGACTCACATGGGTGGAAAAAAANTTTCAACCGACGAGGAAGTGAAACAAGAAGTCTTG
AACTGGAAGACGGAGATGGCGGGAGAATTCTTTGAGGAGGGCATCAAAAAGCTTGTGCCACGGCTCACTAACTGTATAG
AACGAGAAGGCGACTACGTAGAAAAATAGCCAACAACTTGAACAACAAAACCCTGTAANTTTTTNAAAATAAATTTTTN
AANNAANNANAAAAAATCGagtactcttattttctggacgtgectegta

Lkmar6 TIRs | TSD | Consensus from 89 copies | Ortmar72 lineage

tacgaagggtactaggaaagttttgcaataTGATGTAACAATGAGCCGCAGGTGGCTGCATGCTGCTGTGTGCTGAGACATGTTCATACTT
GCACAGTAGCCGTAGCGCCATGTCTATGCGCTCAGTTGTTCATTAGCAGTGATAGTTTTAAGTGCTTGCTATGGCATCGTG
GTCACGAAGTGAGATACGGGCAGTTTTACGGTATAACTTCGCGCGTGGTTTAAACGTAGACCAGTGCTTAGAAGAAATG
ACGGTCGCACTAGGTGATGTTTGTCCACATCGTACAACTATATTCAGGTGGTACAGAGAATTCCAAAGGGGAAATTTCAC
TCTGAAGGACGCTAAAAGGACGGGAAGACCACGAATGTCAGTTACGGAAGAAAACATTACTGCTGTGAGGAAAATGCT
TGACAAAGATAGGCGAGTGACCTATCAGCAGATAGAGGATACCTTAGGCCTAAATGCACCAGCAATTCATTTGATTCTGC
ATGAGCATTTACAAGTGAAGAAACTTTGTTGTCTGTGGGTGCCGCATAGACTGACTGAAGAGCAGATGTGGCGACGTGT
GACTTGGTGCCGGGAGATGCTGAAAATGTTTAATAAGGGACAATCTCGGTATGTAAACAGCATCGTGACAGGTGACGAG
ACGTGGCTGTACTATTATGATGTGCCGACCAAGACTCAAAACAAAGTTTGGGTCTTTGAAGATGAGGACACACCCGTAG
CTGTCAGAAAATCCCGATCTGTAAAGAAGAAAATGATAGCTGTATTTTTCAAATCGAGTGGAATTGTGGAGCGTGTTGTT
TTGGACACACAGAAGACAGTCACAGCTAAGTGGTACACTGAACAGTGCCTACCCAAAGTCATTGAATCTCTGAAGAAC
CTGCGGCCAAAGTCAAGAATGGACACCTGGTTCCTCCATCATGACAACGCTCCAGCTCACCGAGCCAAAGCCTGCACA
GAATATTTGACAACTACAGGACTGAAACTTCTTGAGCACCCTCCTTACAGTCCAGACCTTGCTCCCTGCGACTTTGCAC
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TGTTCCCGCATGTGAAAATGAAGCTGAAAGGGATGCGGTTTTCAAGTGATGAGGACCTTCTAAGGGCTTGGGACAACG
AGTGTGCCTTACTCCCTAGCGAAACTTGGCAGAGCTGGTTTAAGGATTGGTTTCAGAGGATGGAGAAGTGTATTGAATG
TGGCGGAAATTACTTTGAAAAAATTAAATAAATAATGCTGtattgcaaaactttcctagtaccetttgta

Lkmar7 TIRs | TSD | Consensus from 229 copies | Ortmar65 lineage
tacnaggtcaggcagaaaagtaatgagactgGCAACACTACAAGCGATCTGGCAACGCTGCGCTGTTGTCCTTGATAGGGCACGTGTATC
AGTACCCTCCCATAGCTCAGTGCGAGTTTCAACTCCTTCCGTTAACTACGTGATTTTTGTGACTGCTATTAGTGAAGTTGT
GTTTTGGTTGTGCGTCAAGCAAAATGGAACAGCGGAATTTGGAGCAACGTTGTGCCATTAAATTTTGTGTTAAGCTTGG
AGAATCGGCAAGTGTGACGTTTGAAAAGTTAAAACAGGCCTATGGGGAACATTCTTTATCCCGAGCTCAAGTTTTTCGC
TGGCACAAATCATTTTTGGAAGGCAGAGAACACGTTGAAGATGAACACCGTTCAGGGAGGCCTTCAACTTCGAAAACT
GATGAAAACATCGAACGTGTGAACACTCTTGTGAGATCAGACCGTCGTTTAACATTAAGAATGTTGAGTGAACAATTAA
ATTTGAACAGATTTACCGTTCATCAAATTTTGAGTGAACATTTGCACATGCGAAAGGTCTGTGCCAAAATGGTGCCGAA
AAACCTCACAATTCAGCAGAAGGACAATCGAAAAAACAAGTGTCTTGATCTTCTTGACAGAATCGCTAATGAGCAAGA
TTTCTTTAGTCGTGTGATCACAGGTGATGAATCATGGATTTTTGAATACGATCCTGAGACCAAGAGGCAAAGTGAGGAG
TGGCACACTGCAAACTCTCCTCGACCAAAGAAAGCTCGAATGATCAAATCGAAGATCAAAACAATGCTGATTTGTTTTT
TGGACAGAAGGGGAATCGTCCACAAAGAATTTGTTCCTCCAGGACAAACTGTCAACCAAGTTTTTTATAAAGACGTCCT
TGAAAGGCTTAGAAAAAGGGTCATTCGCGTGAGACCAGACATTGCAGACAAATGGATGCTCCATCATGACAACGCCCC
ATGTCACACTGCCCTCTCCATAACAGAATTTTTGACCTCAAAAGGCATTCCTGTGGTTCCCCAGCCCCCCTATTCACCTG
ACCTCAGTCCCTGTGACTTTTTCCTTTTTCCTAAACTGAAAAATATCCTCAAAGGTCGTCATTTCGGGACTGTAGAAAAC
ATTCAAAAGAGTGTAACGGACATACTGAAGACCATACCGGTTGAAGACTTCCAGCGCTGCTACCAACAATGGGAACAA
CGTCTCCATCGGTGTGTAGCTGCCCAAGGGAACTACTTTGAAGGGGATAACATTGATGTTTGAAAAAAATAAAAACTTT
GGTAAATAAAAAATcagtctcattacttttctgeetgacctegta

Lkmar8 TIRs | TSD | Consensus from 53 copies | Ortmar28 lineage
tacgagggggagtcaactgaaaaccttaaAAGTGTAATATAAAATCGAAAGTGGGCGCCAGTGGCCTGTAAGTTGGTACGCGTGTTTTAA
ATAATGTGCCGGATGTCTCCTAGTTTGCAGCACAGTGCAGATGCGCAAACACCGGCGCAGGAACAGTATAAAGATGGCT
GCCCCACTAGCAACGTGCACCAGAGACGAACAGCGTTCGGTGATTAGATTTCTGCAAAGTGAAGGTGTGAAACCTATA
GACATTTATCGCAGAATGAAGGTCCAGTATGGGGATGCCTGTTTGTCACAGCAGCAAGTGTATGAATGGTGTAGGAAGT
TCGCANATGGTGTGACGTCCGTAGCCGATGCTCAGCGCCCGGGCCAGGCACATCGTGTTGTGACTCCCGAGACTACAG
CAGCAGTTGAAGCCATCGTAATGGAAAACCGCCGAGTGACATTGGATGACATTGCGACAGCTGTACACATTAGTCATGG
TTCAGCACATCACATTATGCATGATGTGCTCAGGTTTCATAAGGTGTCTGCACGATGGGTGCCCCGGCAGCTGACTCCGG
AGTTGAAGCAGCGGCGTGTTGATGCGTGTGAAGAACTTCTGCGGCGCCTTGAACGCGACGGTGATGCCTTCCTTGCAC
GAATCGTCACCGGAGACGAAACCTGGGTCCATTACCATCAGCCAGAAACGAAGAGAGTGAGCAAAGAATGGCGCCATT
CGACATCACCCAAACCAAAGAAGTTTCGAACACAGCCATCAGCAGGGAAGGTTATGCTGACCCTCTTTTGGGACGAGA
AAGGCGTCCTCTTGGAGCACTACACGCCGCGAGGGACCACTGTTACCAGTAACACATACACAGACCTCCTCAAAAATCA
TCTTCGGCCTGCCATTAGAACAAAACGACGTGGATTGCTATCGACAGGTGTTCTTCTGCAACATGACAATGCACGGCCCC
ATACGGCTCGTGCAACGGTTGCGACAATCGCAGAAATGCGGTTTGAATGTCTGCCTCATCCACCATACTCGCCCGACCTT
GCCCCGAGTGATTTCCATATGTTTGGACCCCTAAAAGAAGCACTTTCTGGGACGAAATTCCATTCCGATGAAGAGGTGCG
CCAGGCGGTGCACGAGTGGTTGCGCCGTCTCCCAAAANAATTTTTTTCTACGGGAATTCAGGCACTTCGGAAGCGTTGG
CAGACATGCATTGAGCGTGGAGGAGACTATGTCGAAAAATGATACAGGTTCATTGTATGTGTGCACAATAAATAAAATTTG
AAAAAATA Attaaggttttcatttgactctceetegta

Lkmar9 TIRs | TSD | Consensus from 17 copies | Ortmar2 lineage

tacgaaggtgtgctgaaaagtaatgcctecgaattttttat TCAGTTCTCAATATCGGTTGAGGTATTACATGTCATGCATATTACTCGGTCGACTTT
CCCGCTTCGCTGACGCAAGTTGCAACCCTCTGCCGCTAGAGGGCTCCGAATTGTAGCGTGTAACATGGCGGTGTGTAAC
GTAACTATGTCGGTGCATGAGAAACAGCGTGCTGTAATCGAGTTTCTAACCGCAGAAAACGTGCCTCCAATTGAAATCCA
TAGAAGAATGAAAGCTGTGTACGGTGATGATTGTATCGACATCAGAAATGTGCGACGTTGGGTTGTTCGTGCTCGTAAGG
AAGGAAACGGAGGTGCTAACCTCAATGTGTGCGACAGAGCTCGGAGTGGACGACCNCGTACGGCTACTGACGAGGCTC
ATCGGAATCGGGTTGGTGAACTCATCAGAGAAAATCGTCGGATAACACAGACACAGCTCTCAGGTAAGTGTGGCATATTA
CGAGAGCGTGTGCAGGCCATCATTGCAGAACTGCGGTACAAAAAACTGTGTGCACGGTGGGTGCCTCGAATGCTTACTC
CTGACATGAAACAGAGGAGATTGGACATCTGTCGACAATTTCTTTTGCGTTTTGAGCGTGAGGGTGATGGGTTCCTTAAC
AACATTGTGACAGGTGATGAAAGCTGGGTTCACCATTTTGACCCCGAAAACAAGAGAGCATCAATGGAGTTCCGCCACA
AAGGATCACCGCCACCAAAAAAGTTCAAGACCATGCCATCAGCAGGCAAAGTCATGCTCACAGTGTTCTGGGATGTTCA
AGGTGTGGTGCATTTGGAATTCATGCCTAAAGGCACCACCATAAACTCTGCAAGGTACTGCGAGACCCTCAGAAAACTGA
AAGCACGAATTCGAAGAGTTCGTCCACACATGGAGCACCCTCTCCTTCAGCATGACAATGCCAGACCACACACGAGCGC
TGCGACATCTGCAACAATCCGACGCCTTGGGTTCACTGTCATCGATCATCCTCCATACAGTCCCGACTTGGCCCCATCCGA
TTTTCATCTGTTTCCAAAACTTAAAGAACACCTTCGAGGACTTCACTTTGATAGTGATGAAGCGGTGCAAGCAGAGGTGA
GGTTGTGGCTCCGTCAACAAAGTCAAACATTCTACAGTGACGGTATCAACAAACTGGTCTATCGTTGGCAGAAATGTGTT
CGTATCCAGGGTGACTATGTTGAGAAATAAATATGTAGACATGAAGAATAAAGATGTAGAGTGTTAATGAAGTTTGTTTTA
TTTGAAAAGCTTTAAGAGTTTTCAC Cataaaaaattcggaggcattacttttcagcacgcectcgta
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Lkmar10 TIRs | TSD | Consensus from 17 copies | Ortmar67 lineage
tacgaggtgtggcaattaaataacgagactgCGCACCTCCTATCGCGCAGCCGCATGTTGGAAGGTTGGTATTGGGATGCAGTTAACCTTG
AACCTTCAAGAGCAGCCACCGTTCGTTTCGTTGCTCTATCGGCAATAGTTTGGTTTTGAGCGTCGGTTGTAATGGACGTT
GTTCTGTAGAAGTGCCGCGATCATGGTGAACTTAAATATCGAGCAGCGCATTAACCTCAAATTCCTTGTGAAATTAAAGA
AGTCGCCAACGGAATGTTTTCATATGTTAACGGAGGTGTTTGGCGATAGTGCTATGTCACGTGCGCGAGTGTTTGAATGG
CACAAACGGTTTTCAGAAGGTCGGGAAGAGGTTGAAGATAATGAACGTCCCGGTCGCAGTGTGAGTTCAAGAACTGAA
GAAAACGTTCAGAAAATTAATGAAATTGTGCGGAAAGACCGACGTCTGAGCATTCGGATGATCGCAGAAATGGTGAAC
ATTAACAAAGAGACAGTAAGACAAATTTTGCATGATGAATTAAACATGACAAAAATTTGTGCAAAAATGGTTCCGAAAA
ACCTCTCTCAAGAACAAAAAGACAATCGGAAGGACATTTGCTCTGATGTCATGGAACGACTCAAGGAAGAACCGGACT
TGCTCACACGTGTCATCACATGTGATGAAACATGGATCTTTCAGTACGACCCAGAAACGAAGCGTCAATCGATGCACTGG
AAGACTCCCACATCGCCAAGAATGAAAAAAGCGCGAATGAGCAAGTCAAAACTGAAGGCAATGCTGATCGTTTTTTTCG
ATATCAGGGGTGTTATCATGACCGAATGGGTGCCTGAGGGTCAAACCGTTAATCAGAAATACTATAAAGAAGTCCTAATCA
AGCTGAGGGAAAGAGTAAGGAAGAAAAGACCGGATTTGTGGAAGAACGACGCTTGGATTCTCCATCAGGACAACGCGC
CAGCCCACAAAGCCCTATCTGTGAAACAGTTTCTAGCGGACAAGCGCATTCCTGTGCTCGAACATCCTCCGTATTCACCA
GATCTGGCTCCCTGTGACTTTTATCTATTTCCAAAAATTAAAAGTGCATTGAAGGGAACACATTTTCAGTCTGTTGAAGAG
GTAAAAACAAAAACGGCAGAATTGTTGAAGAACGTGACAATGGATGACCTACAGCATTGCTTTGAACAATGGAAGACAC
GAATGCAGNGGTGTATAGATAGGGGAGGGGAGTATGTTGAAGGGGATAAAAGTTAGTTGTAACTTTGTTTGCAATAAATC
CCATTTCTGCCACcagtctcgttatttaattnccacacctcgta

Lkmar11 T/Rs | TSD | Consensus from 10 copies | Ortmar63 lineage

tacgaggtgtgttcaaaaagtatcgcgaattttgaatttt CGCGGGTTACGTATATTCGAATTTCGATTTTTTTGTAGCGTTATGTTGGTACTCATGT
CTCTCACTTATGCCGACAAGCTCGGCCATTTTGAATGTTCACTTAATTGTTGACAGCTGCTTTGCTTGCACGTGTTTTGGA
TCGTCTTCGATTTTTACCTATTCAAAAAAATGGATCAAAGAACCTGTATCAAATTTTGTGTGAAAAACGAAATTAAGTGC
GCGGATGCATTCCGAATGTTGATTGTGGCATACGGAGAAGCTACCTTGGACCGAAGCAACGTTTATCGGTGGTACAAAA
TGTTCTCAGAAGGCCGAGAAGATGTGAACGACGAAGAGCGTGCCGGACGCCCGAGCACTTCAACAACAGACGAAAAA
ATTAATGAAGTGGAGAAAATGGTATTGGCCAATCGTCGAATCACCGTTAGAGAAGTTGCTGAGGACCTAGACATATCGA
TTGGCTCATGCCATTCGATTTTTATCAATGATTTGGGCATGAGACGGGTCGCCGCGAAATTCGTACCAAAATTGCTCAATT
GCGACCAAAAACAGCATCGCATGAACATTGCTAATGAGATGTTGGACTCTGTCCGCGACGACCCAAATTTGCTCCAGAG
GGTCATAACTGGTGACGAATCGTGGGTTTATGGTTACGACGTGGAAACCAAAGCTCAATCATCTCAATGGAAGCTGGCG
CACGAACCAAGACCGAAAAAAGCGCGCCAAGTTCGGTCGAATGTGAAAGTTTTGCTGACAGTTTTCTTCGATTGCAGG
GGCGTGGTGCATCATGAGTTCTTGCCACAGGGTAGAACGGTCAATAAGGAATATTACCTGCAAGTTATGCGCAATTTGCG
CGAAGCAATCCGCCAGAAACGCCCGGATTTGTGGAAGAACAAAAATTGGCTTTTGCACCACGATAACGCCCCTGCTCA
CACATCGTTGCTTGTGCGCGACTTTTTGGCCAAAAACAACACGCTAATGATGCCGCAGCCACCGTATTCCCCAGATCTG
GCCCCCTGTGACTTTTTCTTGTTCCCTAAACTGAAGAGGCCCATGAAAGGACGACGTTACGCTACGCTTGACGAGATAA
AGACGGGATCGAAGGAGGAGCTGAACAAGATAAAAAAAAAAGATTTTTTGAAGTGCTTCGAAGATTGGAAAAACCGT
TGGCACAAGTGTATAATATCTCATGGGGATTACTTTGAAGGGGACAAAATAGATATTCATGAATAAATAAATAATTTTTGA
Aaaaacacaaaattcgcgatactttttgaacacacctcgta

Lkmar12 TIRs | TSD | Consensus from 34 copies | Ortmar22

tatgaggggcagtcaaatgaaaaccgaacacccgecataac ACACAGTCCGCGCGAAAGGTGGCAACANTGTTGTTATGTATCGGTACTGCCAT
CGCTGTGGTAGGAGAACTGCATAGTGACAACTCACAGGTGCNCGCAGTTGTTGGGTTATGTCCTTGTTGGTGCGCGGAC
TGGTCTAGTGTGTTCGTCCAGCTGTAGAAATGGAGGCAAGCAAAGAAGAGCAGAGAGGTGTGGTTCGTTTTCTGGTGG
CTGAGAGTGCTGGAGTACGCGAAATTCATCGTCGCATGTCTGCTGTGTATGGTGAACACTGCATGTCCCTGACGAGTGT
GTACGAGTGGCATAGGAGATTCCGAGAAGGGCGCACATCACTGCAAGACGATGCGCGTCCAGGACAGGCCCGTCGAGC
CATTACCCCTGACGTGATAGGGCAGATTGATGTCCTTATCCGGGAAAACCGACGAATCACGGAGGAAGAAATTCGTGTT
CAGGTCGGCATTAGCCATGGCTCCGTGCATGCCATTATCAAAGATCACTTGCATTTCCACAAAATTTGCGCGCAGTGGGT
TCCGCATCAACTGACGGAGGGACAAAAGATTGACAGAATGGCGTCATGTCTGAGTCATCTGCAGCGGTACCACGAGGA
AGAGTATGCGTTTCTGTCCCGTATCGTCACAGGGGACGAAACGTGGTGCCACCATTTCGAGCCCGAGAGTAAACGGCA
AAGCCAGCAATGGAAACATCTCAATTCTCCCCCGCCAAAGAAATCCAAAGCTGTTCACACAAGTTCCGGTAAAGTCATG
ATGACCTTCTTCTTTGACAGCAGGGGCCCTCTGCTTGTCGACTTCCTTGAGCGTGGAACCACAATCAATGCGCAACGCT
ATGCAGACACTTTGCAGAAACTGCGACGCGCCATAAAGTCAAAACGCCCAGGAATGCTGTCGGACGGAATCATCCTGT
TGCATGATAATGCTCGCCCCCATACTGCCAATCTGACGAAGGCTACGCTTCAGCGATTTGGTTGGGAAACACTTCAACAT
CCTCCGTACAGCCCGGATCTTTCACCTTGTGATTTTCACATCTTTGGCGACCTAAAGAAAGACATTCGTGGACGTCGATT
TCATTCGGACGAGGAAGTGCAAGAGTGGGTGCGGTTGTGGATCCGTCAGCGACCTACCTCTTTCTACAAAACTGGAATT
GATCGTCTCGTCTCCCAGTGGGATAAATGTATCAACGCTTTTGGTAATTACTTTTGAATAAAACCTTTCCACGGTGAAgttgt
agcgggtgttcggttttcatttgactgeccectcata

Lkmar13 TIRs | TSD | Consensus from 24 copies | Ortmar64 lineage

tacgaggtgtgttcaaaaagtaacgggaatt TTGTTATTTCGCGGGTTGTATTAGTCNGATTCGCGCANTTTTTCGTAGTTATGTTGGTAAAC
ATGTCTTAAACGCATCTGTACACTGGTAGCCATATTGNATGATTAGTCTGTCGTCAGTTGTGAANAAGGTTACGTGTGTTT
GCTTGCGANTGGCGATTTTTNATTTGTTGGAAAAATGGATCAGAGAATTTGCATTAAATTTTGCTATAAAAACGGAATAA
AATGTAACAAAGTTTTAGAAATGTTGAATATTGCTTTTGGTGAGTCCGCTATGAGTAAAACAAGGGTTTACGAGTGGTAC
AAGCGTTTCCAAGATGGCCGTGAAGACGTTGAAGACGACGAGCGTTCTGGACGCCCCAGCACCTCAACAACCGATGA

3KOJIOTMYECKAA TEHETUKA / ECOLOGICAL GENETICS 17



K. Ustyantsev, M. Biryukov, |. Sukhikh Diversity of mariner-like elements
N.V. Shatskaya, V. Fet, A. Blinov, |. Konopatskaia in Orthoptera

AAACGCGGAAAAAGTGAAAGAAATGATTATGAACGATCGCCGAATCACAATCAGAGAAGTTGCTGATGATGTTGGCATA
TCAATTGGCTCATGCCATGAAATTTTTTCGGATGTTTTGGGTATGAAACGTGTGACAGCAAAATTTGTGCCAAAGGTGTT
GAATTTCGANCAAAAACTGCGGCGAATGGAAGTTGCTCAGGAGTCGCTAAATGAAGTCAACAACGATGCAGAACTACT
GAAACGTGTCATAACAGGTGACGAAACATGGGTNTACGGGTATGACGTCGAAACTAAGGTTCAATCGTCCCAGTGGAG
GCATTCTGGATCGCCAAGACCGAAAAAAGCTCGNCAAGTGCGGTCAAATGTGAAGGTTATGCTCACTGTTTTCTTCGAT
TTTAACGGCATAGTGCACCATGAGTTCTTGCCAAAAGGTCAAACAATCAATAAGGAGTACTACCTACAAGTTCAACGCC
GTTTGCGGGAAGCAATCCGAAAAAAACGCCCGGATTTGTGGCGAAACAATTCATGGCTTTTGCACCACGATAATGCACC
TGCACACACTTCATTGCTTGTTCGTGAATTTTTGGCGAAAAACAACACTGTAATGATGCCCCAGCCTCCATATTCGCCTG
ATATGGCCCCGTGTGACTTTTTCCTNTTTCCAAAAATAAAAAGAACCTTAAAGGGNCGTCGTTTTACAAGCATAGATGAG
ATTAAAANCGCATCGCTGAGAGAGCTAAATGCTATCCCAAAGATCGAGTTCCAGAAGTGTTTCGGGGACTGGAAGAAGC
GCTGGCATAAGTGTATAATATCTAATGGGGACTACTTTGAAGGTGATAACATTGTTGTAGATGAATAAATAAAATTNTTTCC
AAAAAATNAC Caatteccgttactttttgaacacacctcgta

Lkmar14 TIRs | Consensus from 14 copies | Ortmar73 lineage
cgaaggtcgttacgaaagttttgagacagacTGTGTTATGGTCCATTTTTGCCTTTCCAAGAAAGCTGGCCGACAGCGGCGTCCTTTCCGA
GTAACTCGTGCTAGTAGCAACTTNCTNGGCTTAGCGCTGTTGCTAGGAGGGCTTTCTNTGTTTCTGTTTACGCGGCATTC
AGTTCTTGTCAGAATGGAGCCGGAAAGAGAGCACTTTCNCGCAATGATTCTCTATGACTTTAAAAGTGGTTTAAACGAA
TCTGAAAGTCTTGATCGTTTGCAACGGGCCTTCGGGGACCTTGCTCCTTCCCGTGCGACAATATTTCGGTGGTTTCAAGA
ATTTAGAAGAGGTCGAACTTCGTTGAAAGATGAGGAGAGGAGCGGGCGTCCGGCGACTGCAATGACTGAGGAAAACA
TCGCCGCTGTGGAAAAACTGGTGCGCGAAAACAATCGTGTGACATTTAAGGACATTGAAGCGACACTACAGATTGGAT
CGCCGGCAGTTTCCAAAATCCTGCACGAATATCTTCGAGTCAGGAAAGTTTCATCTCGATGGGTGCCTCACACTTTGAC
AGAGGCACAAAAGCGCATCCNTGTTGAATGGTGCGAAGAAATGTTGAACAGATTCGACAGAGGCAACTCTAGGCGCGT
TTCTGACATAGTTACTGGTGACGAAACCTGGATTTATCAGTTCGATCCTGAAAATAAGCGCCAGTCGACAGTATGGATTT
TTCCCGACGAACATCCACCAACAAAAGTGAAGCGGCCTCGAAGTGTCGGAAAGAAAATGGTCGCAGCTTTCTTCTCCA
AAAGCGGACATGTTGCAACTGTTACCCTGGAAGAACAAAGAACTGTTACTGCTCTGTGGTACACAACAGTATGTCTACC
AAAAGTTTTCAGAAAGCTTCAAGACCGGCGGCCAAAGACAGGACTGCGGGGAATCGTCTTGCACCATGACAATGCGTC
TGCTCACACAGTCAACCTTACAGTTCAGTTCCTGGAGTCCACAGAGGTTAAACTGATGACTCACCCACCTTACAGTCCG
GATCTGGCCCCTTGTGATTATTTTCTGTTCCCTACAGTCAAAAATCGCATGCGTGGAAGAAGGTTCTCCAGCCCTGAAGA
AGCTGTTGAAGCCTACAAAAGTGAACTTGCAGCACTCGAGGAAAATGAGTGAAAATACTGTTTTCAGAAATGGTTTAA
GAGAATGCAAAAATGTATAGAGTGTCGTGGCGAGTATTTTGAGAAAATATAGTGATCAAATTTATTTCAAGTTTCTTAGTT
TTTgtgtatctcaaaactttcgtagegaccceteg

Lkmarl5 TIRs | TSD | Consensus from 48 copies | Ortmar68 lineage
tacaccgtgtattcaaaaagttccaggactgCCGCCCTGACAACANTACAGGTGGCGCCATCACTGCGGAATAAATTGTATTACGTAGGAA
CGACCTTAGGCGATACCGAGACTTAGTTTCATTCAATTCGGACAGGTTCTATCCTGTAGGCGGCCATTCTTGTAAAGTGT
TTCAGTGTGCTCTTGTCATCGTAACAGTATGGAGCAACGAACAAACATCAAATTTTGTTTTAAATTGGGCAAATCGCCCA
CAGAAACGTATGAAATGATTAAGGCTGTGTATGGTGAAGATGCAATGAGTCGTTCGCGAGTGTTTGAGTGGTTCTCGAG
GTTCAGAGATGGGAGAGAATCAATGGAAGATGATGAGAGATCAGGTCGTCCGCGTTCAAGTCGCAATGATGAAAATGT
GGAAAAGGTGCAAGNTTTAGTGAGGTTAGACCGCCGAATGACGATAGAAATGATAGCAGATTCACTAAACTTGAGCGT
GGGATCAGTTTTCACGATTATGGCAGAAGATTTCAAAAAAGAAAACTGTGTGCGCGCTTCGTGCCGCATTCGCTCACTG
AGGAGCAAAAAGAGCATCGGGTGTTTGCCTGCGAAGAGTTGGTTTTCATGGCCGATCAAAATCCAAATTTCCTGCAAA
ACATTGTCACCGGAGACGAGACTTGGTGTCTAGAGTACTATCCGGAGACAAAACGCCAAAGTGCTGAATGGACGAGCC
CGGAAAAGAAGCAGCCGATGAAAGTTCGTGCTTCCAAATCAAAGACGAAAACAATGCTGATCACCTTTTTCGACAGTC
GGGGTATCATTCACAGAGAGTTTCTTCGTCAAGGTTCCACTGTTACTGGGACATTCTACAGAGACGTTTTGGATCGACTT
TTGAAACGAATGCGGCGTGTGAGGCCAAAATTGTTGGACAGTAACGAGTGGTGGTTGTTGCACGACAATGCACCGGCT
CACAAGTCCATTATTTTAAGGGAGTTTTTGACGAAACGACAAGTTTTCAGCATCAACCACCCTGCGTACTCACCTGATCT
GTCCCCCCAGACTATTTTTTGTTTCCTAAACTCAAATTGAAGTTGAAGGGGTAGCGATTCACTTCAGTAGAGGCGATTGA
AGCGGCGGTGACAACGCAACTGAACAGTATTCCAGTACAGGCGTTCCAGAAGGCGATGATGGAGCTGAAGATTCGTGC
TAGGCGCTGTATCGAATTGGGGGGAGACTATGTAGAAGCCTGATAATAAATAGAAGTAATTTCATTGTGTTGTTTGATCTG
TGCGTGTCcagtcctggaactttttgaatacactgtgta

Lkmar16 TIRs | TSD | Consensus from 13 copies | Ortmar38 lineage

tacgaggggggacccaaaagtaacgggaattGGGCTGCCGCGGGGAGGGAGAGTGGGGAAACTCATTGTTGGACCAGGTGTCCGTTAG
TGACGCGTCTCCTGAGTTAGTGTGCGAAGTTCTGTCGCTGTGAGTGCATCGGTTCGTCCGTGGGAATTTTTTTAGTGAAA
CAACTTTTTCCATTTCGGCGAAAACGTGATGGCCGATTGTCGAGAGCAACGCGCGTCTGTGAAATTTTGTTTCCTGTTGG
GGAAATCGGCCGCGGAAACTATTGTAATGCTTAAGACTGCTTATGGGGATGCTGCCCTAAGTAAAACCAGAGTCTACGA
GTGGTTTTCACGTTTTAAAAATGGAGAAATGTCAATTGAAGACGAACCCCGTTCAGGACGCNCCTCAACGTCAAGAAG
TGACGAAAACGTCGACAAAATCAATGCTCTCGTTCGTGAAGACCGTCGCCGAACCATTGATCAACTCTGTGAGATGTCT
GGAATATCATGGAGTTCAATTCAGAGGATTTTATCCGAAGATTTGCACATGAGAAGAGTTGCAGCCAAATTTGTCCCTCG
CCTTCTCACAGGCGAGCAAAAGGAGCGTCGACTTCAGGCATGTTTTGAGCTTCAAAATCAGCTCAAAGAGGACCCTGA
ATTTTTTTCCAAGGTGATTACTGGTGATGAATCGTGGTGTTATGGATACGACCCCGAAACAAAGCAGCAATCAAGCCAGT
GGAAGACACCTGGCTCTCCTCGTCCCNAAAAAGCTCGCCAAGTGAAGTCAAACATCAAGACAATGCTNATTTGTTTCTT
CGATTGCAGAGGTGTTGTGCACGCGGAGTTCGTTCTCCCGGGTCAAACGGTTAACCAGAAGTTCTACTTGGAGGTTTTG
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AAAAGATTGAGGGAGAGTATCCGGAAGAAAAGGGCAGATCTTTGGCGCACAAGCGACTGGTTCTTCCATCATGACAAC
GCGCCGGCCCACACCGCTCTCTCCGTAAAGCAGTTTTTGACCAAAAACGGCATGACACCAATTGTCCACCCCNCNCCCT
ACTCACCGGATCTGGCCCCCTGTGATTTCTTTTTGTTCCCCAGACTCAAAAGGGACACGAAAGGAAAGCGTTTTGCCAC
NGTGGAGGAGGTAAAACAAAAATCGCTGGAAGGCCTAAAGAACATCCCGATAAGTGAATTTNAAAAAATGTTTTGAAC
AATGGAAGGATCGTTTGCAGAGGTGCGTTGTGGTCAAGGGAGAATACTTTGAAGGTGATCAAAATTTGGTGTAAAAATA
TTAAGAAATAAAGAAGTTATGACGAaattcccgttntttttgggtcceecctegta

Lkmarl7 TIRs | TSD | Consensus from 16 copies | Ortmar69 lineage
tacgaggtgtggctataaaataacgggactgaCGCTGCAGTGGAACGAGTGCGCATGCGCCATCCAACATTGACCAACAGCTGTTTAGTTT
GAGACTTCCTCTTCAGAATGCAGTTAGTCTCGTTTCTGTAAACAACATCGTTGAGTCATAACCTTCATTTAAGTTAGTGTT
GTTATTTTGTTTTGCCGGAAAAATGGTTAGCGTGATAATAGAGCAACGAATTGTTATTAAATTTCACTTTAAACTTGGAAA
AACCGCTACCGAAACCTATAATTTACTAAAAGAAGTGTATGGCAGTGAATGTTTATCGCGGACTCGTGTTTTCGAATGGT
TTAAGCGTTTTCAAGATGGTCGACAAGACGTTGAAGATGATTCGCGGCAAGGTCGTCCTTCAACATCAAAAACGGATGA
GAATGTCAAAAAAGTTGCTAATTTGATTCGGTCTGACCGTCGATTAAGTATTCGTGCAGTTGCTGAATCTGTAGGCATTG
ATAAAGAATGCATACGGCAAATTTTACGTGACAATTTGAACATGCGAAAAGTGTGTGCAAAAATGGTACCAAAAATTCT
CACGGTTGAACAACAATCAGCTCGCACAAATGTTTGTACTGACACTTTGAATGCCATTGAAAATGACTCAAATTTATTGG
AAAGGATAATAACATGTGATGAATCGTGGTTTTTTACTTATGATCCGGAAACGAAGCGCCAATCCATGCATTGGAAGACC
CCAACTTCACCGAGAGCCAAAAAAGCAAGAATGAGCAAGTCAAAATTTAAAGCAATGATGATTGTTTTTTTCGATATTC
ATGGGATTGTGTACCTTCACTGGGTTCCTGAAGGTCAAACAATTAATCAACATTACTACCTTGAGGTACTTGGTAAACTA
CGTGAAAGAGTAAGAAAAAAACGACCAGAAATGTGGAAGGACAAATCATGGGTTTTACACCAAGACAATGCGCCAGC
TCATTCCGCGTTATCTGTTAAGCGGTTCCTGACCAAGTACAGCATCCCAGTGTTAGAACATCCACCTTACTCACCAGACC
TAGCACCATGTGACTTTTATCTTTTCCCTAAGGTGAAATCTGCTTTGAAAGGTACGAGATTTGAATCCGTAGAAGCTGTT
CAAGAGAAAGCGGCAAGAGTCCTAAACGAGTTGACAAAAGATGACTTCCAGCACTGTTTCCAACAATGGAAAATTCGC
ATGGAGCGTTGCAGGGATAGAGAAGGGGTGTATATTGAAGGTGATAATAAGTAATTATGTATAAAATGAAAATAAAATTT
TTTACAATAtcagtcccgttattttatagccacacctegta

Lkmar18 TIRs | TSD | Consensus from 12 copies | Ortmar70 lineage

tacgaggtgtgtaaattaagtaatgagactgatttt CTAGTGTTCGATCTGGCAACACTGGGGACGCGACACGTAGAGGGTAGGCAGGTAAAC
ATCTGATACGCGTCCAGTACAAGTTTGAACACGCTAGAGTTGTTGCGCTGTCCGTAGTGAATTTTTTTGTGAGAAAGGTT
TTTTTAGTGCGTTCTAAAAATGAGTGTCATCAATTTCGAACAACGTTGTGCTATCAGGTTCTGCTTCAGACTTGGACACA
GTGCAACGGAAACATTTGAAAAACTGCGTCAGGCCTATGGAGACAGTGTTTTGTCGAGAGCCCAGGTTTTTAGGTGGTT
TAAGGCATTTTCAGAAGGAAGAGAATCAATTGAAGACGAGCCTCGCAGCGGAAGGCCTTCATCTTCAAGAACCAATGA
AAATGTTGGCAGAATCCGCGATCTCGTGCGTTCAGATCGTCGTTTGACAGTCCGAATGATCGGTGAAGAGTTGAATTTG
ACTCACACAACCGTTCATCAAATTTTGACCAATGAATTGGGGATGAGAAAAATCTGTGCAAAAATGGTTCCGAAAAATC
TTTCACAAGAGCAAAAAGACATCAGAAAGGAAAGGTGCCTTGACTTTTTGGGAGCAATTGAAAACGATCCCCATTTTC
TGGAGCGTGTTATTACAGGTGACGAGTCTTGGGTGTTTGAATATGACCCGGAAACCAAGCGCCAGAGCATGGAGTGGC
ACACTTCAACCTCTCCAAGGCCAANAAAAGGAAGAATGAGCAAGTCAAAAATCAAATGCATGCTGATTTGCTTTTTTGA
TAGCCAAGGAATCATTCACAAAGAGTTTGTGCCTCAAGGCCAAATGGTTAATCAACATTTTTACCGAGAAGTTCTCGATA
GACTTCGAAAAAGGGTCATGCGTGTGAGACCAACCATCAAAAACATGTGGGTGTTGCATCACGACAATGCTCCTTGTCA
CACCGCGATTTCTATCAATGAGTTTTTGGCCAGTAAAAACATTCCTGTGGCTCCTCAGCCTCCTTATTCACCCGACTTGA
GTCCATGTGACTTTTTTCTGTTCCAAAGATTGAAAAATCACCTCAAGGGACGTCATTTTGGGACATTGCAGAATATTCAA
ACAGCCGTAACCGACCAACTGAAGGCTATTCCAGTATCCGAGTTCCAGCACTGTTATGAGGAATGGAAGAATCGTCTCCA
GCGCTGTGTGGCTTCCCAAGGTAGTTACTTTGAAGGAGACAATGTGAATTTGTAATTTTATTTCAATAAAAAAATTAGAAA
aaatcagtctcattacttaatttacacacctcgta

Lkmar19 TIRs | Consensus from 25 copies | Ortmar33 lineage

cgttcaataagtaatgcaacacnttttt NNNNNGCCAATTTTNNTTNAANAAAATTGGAATTTTGTTTGGGACATCCTTAAACATTCCCGC
GTCATCTCATNTATTTCCATCAACTCCCGATAGACGGCAGTGCTATAACCAGCCTTCAAAATGGCGTCTGCAACTGAAAT
GCGTTCCAAGCAAAGAGCAGTTATTGAATTTCTTTTGGCGGAAAACCAGACCATCACAAATATTCACAGGCGTTTACAG
AATGTCTACGGACACCTGGCACTGGATAAAAGCACGGTGAGTCGTTGGGCGAAGCGTCTGTCGTCAACAGAACAAGGA
GAAGGAAATCTGTCTGATCTCCCACGCGCAGGCCGGCCGCACACAGCTGTGACGCCTGCAATGTTGGAACGTGCGGAC
ACTCTTATTCGAGGTGATCGACGAATAACAATCAAACAACTCAGTGCTCATCTTGACATCTCTGTTGGTAGTGCTGACAC
ACTTGTCCACCAGTTAGCGTATTCAAAGGTTTGCGCCCGCTGGGTTCCTCGAAGCCTAACTGAAGAGCATAAAGAGCAA
AGAAGGAACATCTGTGCCGAATTGCTTGCTCGTTATGAGGCTGATGGTGACGATTTCTTGTCAAACATTGTCACAGGCG
ATGAAACATGGATTCACCACTTCGAGCCTGAAACAAAACGGCAATCCATGGAGTGGCACCACACAACGTCTCCTTCNN
NGAAGAAGTTCAAAACAGTACCCTCAGCTGGTAAAGTCATGGCTACAGTCTTCTGGGACTCTGAAGGGGTTATTCTGTT
CGATGTCCTCCCTCATGGTCAAACGATCAACTCCGAAGTCTATTGCGTGACTCTTAGGAAATTGAAGAAACGATTCCAG
CGTGTTCGTGGCCACAAAAATGCGAACGCACTTNTNCTTCTCCACGACAACGCAAGGCCACACACAAGTCTGCGCACC
CGAGAGGAGATCACAAAACTTCGGTGGACTGTTCTTCCTCATCCACCCTATAGCCCGGATCTCGCACCTTCTGACTTCCA
TCTCTTTGGCCCACTGAAGGATGGACTCCGCGGGAAGCACTACAGCAATGATGGGGAAGTTATTGATGCAGCAAGAAC
GTGGCTCAGACACAGACCAGTAGAGTGGTACCATGACGGCATACAGGCTCTCACATTAAGGTGGCGTAAGGCCATAGAA
TTGAACGGAGATTACGTTGAAAAATAGGNTTTTATAGCCAAAGAATTGGGAAACAATNTGNTNTATTTAAATNCTGAATA
AAACCATCNTGNTTTGAGAaaaananntgttgcattacttattgaacg
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Lkmar20 TIRs | Consensus from 76 copies | Ortmar34 lineage

ggtggatcaaatattaacgagacttt TGCTTTTGAGCGCGCAATTTTGAACGGAACGGGCTGCCGCTTGTACAGTGCATTGTTGCAGATGT
CAGGAGTTGGGGAAGCACGTGGTATGCAGGTCTGGGCCTGTTTGGCAGTAGCGCTCACGATGACGGAGCAACAAGTGCA
TCCTTCTGTTGCGCAACGCATTGTTATCAAATTTCTTGCTAACGAAGGTGTAAAACCAGCTGAAATTTTGCAAAGACTAAG
TGCACAGTTCGGCAATGAAACCCTGTCAAGGGCACGCGTGTATGCGTGGCATAAAGAGTTCGGGGAAGGTCGTGAACGG
GTTGAAAATGAAACACATGATCGTCGTCCTCGGACCAGCATTACGGAAGAGAACATTTCCAGTGTTCGTGACCTTATTGA
AGGTGATAGACGTCTGACGGTTTCTGCAGTTGCATCACAAGTTGGAATAAGCTATGGGAGCTGTCAAACAATCATCACTA
AGGATCTAGGGTTCCATAAAGTTTGTGCCAGATGGGTCCCTCGTCTTTTGACAGCAGAGCAGAAGATGAGACGTTTGGAG
ATTTGTCAGAAGCTTACCGCACAATTTGCAGAGGAAGGGGATCCTTTTTTGGACAAAATTGTCACCTGTGATGAAACTTG
GGTCCATCATTACACACCCGAATCCAAACAGGCCAGTATGGAGTGGCGGAGGCAGGGAGAGGCAGCCCCCGTTAAAGCC
AAGACCAGGTTGTCAGCCGGCAAGGTGCTTGCGACAGTTTTCTTCGACCGGCGAGGGATCTTACACATTGATTTCCTGCA
TGAGCATCGCACAATAAATGCTGCTTATTACTGTGACCTTCTGGACCGGGTAAAGACTTCCTACCGTTCCAAAAGACGTGA
CCGACCAATTCGAGACGTCATCCTCCTTCATGACAACGCTCGGCCCCACACTGCAGCCCTAACTTGCACCAAATTACAGC
AAATGAGATGGACTGTACTTGAACATCCTCCTTATAGTCCTGATCTATCACCCTGTGATTTTCATTTGTTTGGGCCACTTAA
AGAAGCACTAGGAGGACAACGATTCCAGGACAATGCGGGGGTTCAGGCCTTTGTGCACAATTGGCTTGTGACACAACCC
TCTTCTTTCTATGATGCTGGGATTAAAAATCTACCAATCCGGTGGGAAAAATGCATTACTAAAGGAGGAGATTATGTAGAA
AAATAATTTGTACTGTGCTATGTTATTCTGCTCAATACATTTGCAAAAAAAAAANaaagtctcgttcatatttgatctace

Lkmar21 TIRs | Consensus from 36 copies | Ortmarl3 lineage

ggcaagtcaatatataagtcgcaaaCGTCAGTTTCCCTTATACCGTTTTAAATTACGAGCGCATTTTTTGCCAGCAGATGGCAGCATATGT
ATGCTTGTCGTATAGGCTGCGTGACATCTCGTAGGCACGCAGTCAGTCAGAGGCAGCCAGTGCACGATGGCGGTTGTGTT
GCATGAGTGTACACGAGAAGAACAGCGTGCAGTTGTGCGTTTTTTGTGGGCCAAAGGACTGTCCACAGAAGAAGTGCAT
CGCGAAATGCATCCCGTGTATGGTGACAACTGTTTCTCACGGAAAGCTGTGTTCAATTGGATCCAGAAGTTTAACAAGGG
AAGGCAAAGCATCAGAGATGGGGAGCGTCCTGGTCGTCCTGCGGAGGTGTCAACTGCAGTCACAGTGCAGCGTGTGGA
ACAAATCATTCGTAATGACCGGCGTGTGACGATCGATGACGTAGCGCGTGCTGTAGGCTGTTCACATGGAACCGCATGGA
ACATCGTGCATGAGCAGTTGCACTTTCGTAAAGTTTGTGCACGATGGGTGCCCCGCCAGTTGTCTGAGGAACACAAAAAG
AACAGAATGGGTCTGTCCTTGCAGCACCTCACTCGGTACACTGAGGAAGGAGAGGACTTCATGGCACGAATTGTTACGG
GGGACGAGTCTTGGGTTCACCACTTTCAACCCGAATCCAAACGATCTTCCATGGAATGGAAACATTCCACCTCCCCAANN
AAAAAAAGTTCAAGACGATTCCATCAGCCCGCAAGGTTATGCTCACCGTGTTTTGGGACATGCAAGGGGTCATACTGCAG
AAATTCCAGCCTCACGGTGAGACTGTGAATGCCGCGTCGTACTGCACCACTCTGCGGGAACTCCGACAGGCCATTCGCCG
CAAGCGACCTGGACTCCTGACAAAGGGAGTGATTCTTCTGGATGACAATGCCCGCCCTCACACAGCAAGACCAACGCA
GGAGCTGTTACGAACATTTCGTTGGGAACGCTTGGAACATCCACCGTACAGTCCCGACTTAGCCCCCAGTGATTTTCATC
TGTTTGGGCCCCTAAAAATCATTTGGGTGGCCGTCATTTTGAAACTGATGATGCCGTAATCCAAGAGGTTACTCGTTGGC
TGCGACAGCAACCAAAAGACTTCTTTGCCACCGGCTTTCAAGGACTTGTAAAGAGATGGGATAAGTGTCTGAATGTACA
GGGTGATTATGTCGAAAAGTGAAATAAATGTCAGGAAGTTACTTTGATTATTATTGCCTCTATCCAGTtttgcgacttatttattgacttace

Lkmar22 TIRs | TSD | Consensus from 32 copies | Ortmar74 lineage

tacgaaggttgctacttatgtatccggaat TGGCAACAATGTTATTGTTTTGCGCAATTTAACGTAACAATCGTAAAGTTCGACATTTTTAAC
CTTATAGAAACTCAGAACGTTTTGTCGTTGAACGCTATTTGTGTTGTTTACATTGACAAGAAAGTTTCATCTCAGTCAAA
AAATGGAATTAAGTCGTGAACATTTTCGTGCGATGATTTACTACGATTTTCGACGTGGATTATCTCAACAACAGTGCATCG
ATCAACTTACTTCGACTTTTGGCGATGAAGCACCATCCACAACCACTGTATATCATTGGTTTTGTGAATTCAATCGTGGCC
GTTGTTCGCTCACGGATGAATTTAAAGAAGGTCGTCCGAAATCGGTTGTTGTGCCAGAAAACATAGATGCTGTGCGCGA
ACTGATAATGCAAGATCGGCATGTGACGTATCGTGAGATTGAGGCATCCTTGGGCATTAGTATGACAAGCATACACAAGA
TTTTACATGAACATTTAGCCGTGAAAAAGATTTGTTCGCGTTGGATTCCGCATAACTTGACAATCGCTCAAAAAAAGGGT
CGTGTTGATTGGTGCAAAGAAATGATCAAAAAATACAATCGTGGTGCTTCAAAAGCCGTGTATAACATCTACACAGGTG
ACGAATCGTGGATATATGCGTATGAACCCGAAAGTAAACAACAGTCGACTGTATGGGTCTTCCAAAATGAACCAAACCCA
ACAAAAGTTGTTCGCGCAAGAAGCACTTCAAAGCAAATGGTCGCCTGTTTTTTNGGAATAAGTGGACATGTGGCTACAG
TGCCCCTAGAGAATCGTAGAACGGTCAATTCTGAATGGTACACAACCATTTGTTTGCCACAAGTATTTGAAGATATAAGAA
AAAACAACCAGCGCCGCAGAATCATTCTTCACCACGATAACGCGAGCTCACACAAATCGAGCCAAACAACTCAATATTTG
ACCGCTCAAAACATCGAGTTGATGGGTCATCCGCCATACAGCCCTGACTTGGCACCGAATGATTTCTTTTTGTTCCCCTAC
GTCAAGAATAAACTACGTGGTCAACGATTTTCGACGCCAGAACAAGCGGTTGATGCGTTCAAAATGCATGTTTTAGAAAT
ACCTCAATCGGAATGGAAGAATTGCTATAAAAATTGGTTCAAGCGTATGCAAACTTGTATCGATCATCGCGGAGAATATTT
TGAAAAACAATAAAATCATTTTCAATGATAAATATTTTTTATTTAT Tattccggatacataagtagcaaccctegta

Lkmar23 TIRs | TSD | Consensus from 34 copies | Ortmar27 lineage

tacgagggttgaatcaaaagtaaggttccc AAAGCGGTAGATCCGCAAGGAGAGGTGTTAGGCAAAATCTGGCAACACTGGCGTGTGCA
GCAGCTCCCCCTCTCTCGATCCCAATATTCCCCGCTTATCTCTGCCGTTTAGTGTTGGCCTAGCAGTCGTCCGCGATGGAA
GTGCCGATAGCCGCTACCGCCAAGTGTGAAATCCGTGCAGTTATACGCTTTTTAAACGCGAAAGGGGTTCCACCTATAG
ACATTCATGGTCAGTTGTGCGAAGTTTATGGTGACAAGTGCATGTCTGTGCAACACGTCCGCAAATGGTGTAGGGAGTT
CACTGCTGGTCGCACGGACATTCACGATGAAGACCGGAGCGGAAGACCGTCCATTTCAGACGAGACTGTCAACAAGGT
CGAGAGACTACTGCTCGAAGATCGAAGGATAACCATCAGTGAACTGGCTCTTCGGGTTCCTGAGATTTCCGCTAGCTCA
GTTCAGAGAATTTTGTCTGAAAAATTGGGGTATCACAAGGTGTGCGCGCGGTGGGTCCCGCGAATGCTTACAGAAGACC
ACAAGCGGCAACGTGTCGATTGTGCCCGCCAATTTCTGCAACAATGTCAAGACAAGAGAGAAGAATTGTTGGACTCAA
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TTGTTACGGGTGACGAAACGTGGGTGTTTCATTTCACACCCGAAAGAAAACAACAATCACGTGAATGGCGCCACTCATC
TTCGCCTAAGCCAAAGAAGTTTAAACAAACGCAGTCTGCTGGCAAAGTGATGGCTACTGTGTTTTGGGACCGTAAAGG
GATTTTGTTGATCGACTTTCTGCCTCCGGGAACGACGATAAACTCAGACAGGTATTGTGACACACTAAGGAAACTCAGA
CGGGCGATCCAGAACCGTCGGAGAGGGAAACTGAGCAAAGGAGTCATGCTTCTTCACGATAACGCTCGACCCCACGTC
TCTCGACAAACCCAGGACCTACTGAAAGGATTTGGTTGGACTGTCATTCCCCCCCCCCCTATAGTCCGGACCTCGCCCCT
AGTGATTACCACTTGCTCCCGAAATTGAAGGAACACTTGGGTGGACTACGCTTCCGGACCGACGATGAAGTCAAAGAA
GAGGTTACTCGCTTCCTCAACGGGTTGGCGGCGGAGTTCTGCGACATGGGGATACAAAAGTTGGAGCACCGTCTCCAA
AAATGCTTGGATAGAAATGGAGACTATGTTGAAAAATAGCTCAATGTTTAAGCTTTACAACCATGTAAATTGCTATGAAA
ATAAATANTTTTTTCTATTTCTAAAAAAATAgggaaccttacttttgagttcaccttcgta

Lkmar24 TIRs | TSD | Consensus from 19 copies | Ortmar39 lineage
taccaggtgtgtaaatatgaaaccngaatttNCCCATGGATGGCCNTAGCTGTCAATGTANTTACCTTCAAACCGCATCATNGNCGCCATTTT
ATTTCTTTGANANCTGACANCAATNCNCACAANTNAACAANACAAGTTTCATATAANAGCATAGTTTTNAATNGCGTTGA
ACATGTCGANTTTTGTGCCTACAAACTACGATTTGCGGACAGCATTGATTTTCTGTTACCATTTAAAGAAAACTGCTGCAG
AATCGCATCGAATGCTTGTCGAAGCTTACGGTGAGCATGCTCTTGGTAAATCACAGTGCTTTGAGTGGTTTAAGAAATTCA
AAAGTGGCGATTTTGACGTGAGAAACGAAGAACGTGGAAGACCGCCGAAAAAGTTTGAAGACAGTGAATTGCAAGCAT
TGTTGGATGAGGATGACGCTCAAACCCAACAAGAACTCGCGGATCAATTAAATGTAACACGAGAAGCCGTCTCCATACGT
TTGAAAGCCATGGGAAAGATCCAGAAGGTGGGAAAATGGGTTCCACATGAATTGAATGAAAGACAGCAAGAAAACCGA
AAAACCACTTGCGAAATGCTGCTCGCCAGGTACAAAAGAAAGTCATTTCTCCATCGAATTGTGACAGGTGATGAAAAGTG
GATATATTTTGAGAATCCTAAGCGTAAAAGATCATGGGTAACTCTAGGCAAACCATCAACATCGATTGCAAGGCCAAATCG
CTATGGAAAGAAGACAATGCTCTGTGTTTGGTGGGATCAGAAGGGTGTGATCTATTATGAGCTGCTAAAACCTGGNGAAA
CCGTTAATACTGAACGCTACCGACAACAAATGATCGATTTGAATCAAGCATTGCNTGAAAAACGACCAGAATATCAAGAA
AGGCAACACAAACCGATTTTGCTTCATGATAATGCACCATCACACACAGCAAAACCGGTCAAGGAAACGATTGAGGCGT
TTAGTTGGGAAATACTTGCGCATGCGGCTTACTCACCAGACTTGGCTCCGTCCGACTACTATTTATTTGCATCGATGGGACA
CGCATTGGCTCAGCAGCGCTTCACTTCTTATGAAAATGTANGAAAATGGCTCGATGACTGGTTTGCCTCAAAAGAGCAAC
ANTTTTTTTGGCGTGGCATTCATAAATTGCCAGAGAGATGGAAAAAATGTATAGCTAGCGATGGACAATATTTCGAATAAA
ATATTTTATCATTTTCATACAATAAACGTGTATTTTCTATACA Aaaattcengtttcatatttacacacctggta
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Supplementary 4

Diversity and distribution of Orthoptera MLE lineages (Ortmar) among the studied Orthoptera species. For each
studied genome the number of copies of the corresponding Ortmar lineage is indicated. Taxonomy is according to
NCBI Taxonomy and corresponds to that in Table 1 (Suborder, Family, Subfamily, Species). Species names are shown
as acronyms of those indicated in Table 1: the first capital letter - the first letter of a genus, the second lowercase
letter - the first letter of a species. Clusters (Roman numerals) correspond to those on Figure. Names of Ortmar
lineages which may have been horizontally transferred between Orthoptera and species of other insect orders are
highlighted in dark green boxes (see Table 2 and Supplementary 5 for more details)

Caelifera Ensifera <- Suborder
Acrididae Pyrgomorphidae _Pamohagidae | Tettigoniidae Gryllidae <- Family
Acridinae idi i i Oedipodi Oxyinae P igi i i igonii Gryllinae__Trogonidii Eneopterinae _ <- Subfamily
As Ep Na sp Bt Lm of oj Pa s Pk Gs | ¢cn Ge K* <- Species
Ortmarl 16 4 11 20 28 14 2 8 270 286 22 1 4
Ortmar2 4 13 1 1 103 16 1 13 152 55 5 2 17
Ortmar3 78 36 8 15 16 333 17 1 88 31 1 7 1
Ortmara 458 322 5 273 7 40 217 2 1 1 1 13
Ortmars 1 21 31 65 46 12 37 56 23 21
Ortmar6 6 1 483 6 6 6 2 5 8 2
Ortmar7? 1 17 6 1 21 30 6 8 1 5
Ortmar8 58 20 3 8 52 18 12 = 2 19
Ortmar9 32 15 4 4 3 61 10 3 13 6
Ortmar10 15 7 14 29 12 10 58 31 10
Ortmar11 113 19 26 79 31 2 16 43 4
Ortmar12 48 29 1 11 1 39 10 18 6
Ortmar13 2 13 5 2 3 1 2 2 36
Ortmarl4 10 32 9 32 73 4
Ortmar15 19 5 9 8 5 1 3 1
8
1

Cluster Llineage

Ortmarl6 1 1
Ortmar17 1 5
I Ortmar18 10 9 4 1 8 15 1
Ortmar19 1 2 1 117 1 4
Ortmar20 1 14 6 11 23 a8
Ortmar21 21 53 14 13 12
Ortmar22 2 14 1 34
Ortmar23 3 1 1 276
Ortmar24 3 17 6 17
Ortmar25 2 13 6 5
Ortmar26 4 36 11
Ortmar27 2 4 34
Ortmar28 6 1 53
Ortmar29 1 2 83
Ortmar30 1 10 582
Ortmar31 s 46
Ortmar32 97
Ortmar33 25
Ortmar34. 76
Ortmar3s 35
Ortmar36 13

|| ormarz 286 118 110 166 2 426 105 383 1 66 29 4 2

Ortmar38 10 3 4 336 <l 2 12 1 80 22 1 7 B] 1
Ortmar39 8 3 45 4 2 1 1 25 25 17 19
Ortmar40 1 9 42 40 53 1

I” Ortmar4l 25 12 3
Ortmar42 24
Ortmar43 62
Ortmard4 13

|V |ortmaras 16 14 12 2% 2 438 3 4 10 8 12 13 6

Ortmar46 236 117 21 9 571 39 35 24 12 4 30

Ortmar47 41 9 21 333 29 14 25 23 2 12
V Ortmar48 3 13 9 34 13 2 4 2 2

Ortmar49 25
Ortmar50 25
Ortmar51 18
Ortmar52
Ortmar53
Ortmar54
Ortmar55
Ortmar56
Ortmar57 2 4 1 9 1
Ortmar58 2 1 1 13
Ortmar59 2 138 1 4
Ortmar60 1 32 1
Ortmar6l 1 76 6
Ortmar62 8 2 1
Ortmar63 2 10
Ortmar64 2 24
Ortmar65 67 229
Ortmar66 61 1
Ortmar67 17
Ortmar68 48
Ortmar69 16
Ortmar70 12
Ortmar71 25
Ortmar72 36 7 89
Ortmar73 B 14
Ortmar74 2 32
Ortmar75 20 4
Total number of
MLEs per genome 1498 826 307 1187 415 4381 683 714 351 515 427 927 662 718 168 992

8 2 11 98 31 23

B ww N

9 3 3 27

NN s s,
R oo wan
w
~
2
®
=
@

Vv

\

* species with available genomic scaffolds.
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Supplementary 5 (Sheet 1)

Potential horizontal transfers of MLE lineages identified in Orthoptera between Orthoptera and other insect

genomes detected by MEGABLAST search

Orthoptera  Cluster Full-length Order Family Species GenBank assembly N copiesS Max

lineage (subfamily)* representative accession identity
used as MEGABLAST (%)
query™

Ortmar6é Lmmar26 Blattodea Ectobiidae Blattella germanica GCA_003018175. 2 92.389

Coleoptera Cerambycidae  Anoplophora glabripennis GCA_000390285.2 10 93.981

Ortmar32 | Lkmar1 Blattodea Kalotermitidae
Hymenoptera  Formicidae
Ortmar37 Il Lmmar13 Odonata Libellulidae
Ortmar39 Il (mauritiana)  Lkmar24 Hymenoptera  Apidae
Formicidae
Halictidae

Cryptotermes secundus

Lasius niger

Bombus impatiens
Habropoda laboriosa
Acromyrmex echinatior
Atta cephalotes

Atta colombica
Harpegnathos saltator
Trachymyrmex cornetzi

Dufourea novaeangliae

Lasioglossum albipes

GCA_002891405.2
GCA_001045655.1

GCA_000188095.3
GCA_001263275.1
GCA_000204515.1
GCA_000143395.2
GCA_001594045.1
GCA_003227715.1
GCA_001594075.1
GCA_001272555.1
GCA_000346575.1

Ortmar54 Cicadellidae
Delphacidae
Ortmar58 Formicidae

Lkmar11

VI (drosophila)

Tephritidae
Hemiptera Cicadellidae
Hymenoptera  Encyrtidae

Formicidae

Halictidae

Megachilidae
Lepidoptera Hesperiidae
Lycaenidae
Pyralidae

Riodinidae

* Clusters and subfamilies are according to Figure.
** Correspinding sequences can be found in Supplementary 3.
S Number of MEGABLAST hits with more than 90 % coverage and 90 % identity to the query sequence.

Homalodisca vitripennis
Nilaparvata lugens

Atta colombica
Trachymyrmex cornetzi

Drosophila ficusphila
Drosophila grimshawi
Ceratitis capitata
Homalodisca vitripennis
Copidosoma floridanum
Acromyrmex echinatior
Dinoponera quadriceps
Pseudomyrmex gracilis
Trachymyrmex cornetzi
Vollenhovia emeryi
Dufourea novaeangliae
Megachile rotundata
Achalarus lyciades
Calycopis cecrops
Amyelois transitella
Calephelis nemesis

GCA_000696855.2

GCA_000757685.1
GCA_001594045.1
GCA_001594075.1
GCA_000949405.1

GCA_ 0665.

GCA_000005155.1
GCA_000347755.4
GCA_000696855.2
GCA_000347755.4
GCA_000204515.1
GCA_001313825.1
GCA_002006095.1
GCA_001594075.1
GCA_000949405.1
GCA_001272555.1
GCA_000220905.1
GCA_002930495.1
GCA_001625245.1
GCA_001186105.1
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Supplementary 5 (Sheet 2)

Insect species for which potential horizontal transfer of Orthoptera MLEs was detected by MEGABLAST search

Insect Order Family Species GenBank assembly number  Orthoptera Sum number
lineages Num*  of copies™*
Blatmdea ................. EctOb”dae .................. B/atte//agermamca ..................... GCA_oo3o131751 ...................... 315 .....................
Kalotermitidae Cryptotermes secundus GCA_002891405.2 2 158
Co|eoptera ............... Cerambyc|dae ............ Anop/ophomg/abr,penn,s .......... GCA_ooo3902352 ..................... 110 .....................
Curculionidae Sitophilus oryzae GCA_002938485.1 1 43
D. ptera ..................... Drosop h|||dae ............ Dmsoph,/aﬁcusph,/a .................. GCA_ooozz 0 6652 ..................... 1 ............................... 7 .......................
Drosophila grimshawi GCA_000005155.1 1 35
Tephritidae Ceratitis capitata GCA_000347755.4 1 7
Hemiptera Cicadellidae Homalodiscavitripennis ~ GCA 0006968552 e P
Delphacidae Nilaparvata lugens GCA_000757685.1 1 4
Reduviidae Rhodhnius prolixus GCA_000181055.3 1 5784
Hymenoptera .......... Ap.dae ........................ Bombu5 , mpa“ens ...................... GCA_oomg 3 0953 ..................... 1 ............................... 3 .......................
Habropoda laboriosa GCA_001263275.1 1 1
Encyrtidae Copidosoma floridanum GCA_000347755.4 1 1
Formicidae Acromyrmex echinatior GCA_000204515.1 2 14
Atta cephalotes GCA_000143395.2 1 2
Atta colombica GCA_001594045.1 2 35
Dinoponera quadriceps GCA_001313825.1 1 21
Harpegnathos saltator GCA_003227715.1 1 257
Lasius niger GCA_001045655.1 1 1
Pseudomyrmex gracilis GCA_002006095.1 1 1
Trachymyrmex cornetzi GCA_001594075.1 2 136
Vollenhovia emeryi GCA_000949405.1 2 12
Halictidae Dufourea novaeangliae GCA_001272555.1 2 2
Lasioglossum albipes GCA_000346575.1 1 8
Megachilidae Megachile rotundata GCA_000220905.1 1 1
|_ep|doptera ............. Hesper“dae ................ AChalarus/ycmdeS ....................... GCA_0029304951 ...................... 11 ........................
Lycaenidae Calycopis cecrops GCA_001625245.1 1 3
Pyralidae Amyelois transitella GCA_001186105.1 1 1
Riodinidae Calephelis nemesis GCA_002245505.1 1 1
odonata ................... lee“u“dae ................ Ladonamlva ................................ GCA_0003767252 ..................... 2” ......................
‘Phasmatodea  Phasmatidae Clitarchus hookeri GCA 0027783551 - s

* Number of Ortmar lineages which gave positive MEGABLAST hit(s) to the corresponding genome which had more than 90 % coverage and
90 % identity to the query.
**Total number of copies detected by MEGABLAST for all the Orthoptera lineages in the corresponding genome.
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PasHoob6pa3sne mariner-nofo6HbIX 2019
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Transposase sequences used to root the MLE phylogenetic tree (Figure)

Transposase

Species

Family Accession number/Reference

(conserved triad)

rosa AAK61417

(DDAID)

ODA4ID) o

*The LTIR (DD40D) family of Tc1/mariner was recently established by (Bouallegue et al., 2017).
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