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Flanking seq TSD 5'LTR

kkkkhkkkkhkhkhkhkhkhkhhkhkx

CAAGTGTCAGTTTT
CAAGTGTCAGTTTT
CAAGTGTCAGTTTT

'GTCAGGCCTCTGAGCCCAAG
'GTCAGGCCTCTGAGCCCAAG
'GTCAGGCCTCTGAGCCCAAG

CTGCACATATACATCCAGATGGCCTGAAGCAAGTGAAGAAT
CTGCACATATACATCCAGATGGCCTGAAGCAAGTGAAGAAT

TACAAAAGAAGTGAAAATGGCTGGTTCTTGCCTTAACTGATGACGTTACCTTGTGAAATTCCTTCTCCTGGCTC———————————, AGAAGCTCCCCCACTGAGCACCTTGTGACCCCTGCCCCGACCCGCCAAAGAAC-ACCCCCCTTTGACTGT
TACAAAAGAAGTGAAAATGGCTGGTTCTTGCCTTAACTGATGACGTTACCTTGTGAAATTCCTTCTCCTGGCTC———————————, AGAAGCTCCCCCACTGAGCACCTTGTGACCCCTGCCCCGACCCGCCAAAGAAC-ACCCCCCTTTGACTGT

AATTTTCCATTACCTACCCAAATCTTGTAAAACAGCCCCACCCC-ATCTCCCTTCACTGA--CTCTTTTCAGACTCAGTCCGCCTGCATCCAGGTGATTARAAAGCTTTATTGCTCACACAARAGCCTGTTTGGTGGTCTCTTCACACAGAAGCTC
AATTTTCCATTACCTACCCAAATCTTGTAAAACAGCCCCACCCC-ATCTCCCTTCACTGA--CTCTTTTCAGACTCAGTCCGCCTGCATCCAGGTGATTARAAAGCTTTATTGCTCACACAAAGCCTGTTTGGTGGTCTCTTCACACAGAAGCTC

[@TEHERr TTGGTGCCTTGACTCGGATTGGGGGACCTCCCTTGGGAGATCAATCCCCTGTCCTCCTGCTCTTTGCTCCGTGAAAAGGATCCACCTATGACCTCTAGTCCTCAGACCCACCAGCCCAAGGAACATCTCACCAATTTCARATCTGGTA

ACGAAATTTGATGCCATGACTCAGATCGGGGGACCT-CCTTGGGAGATCAATCCCCTGTCCTCCTGCTGTTTGCTCGGTGAGAAAGATCCACCTATGACCTCAGGTCCTCAGACCAACCAGCCCAAGGAACATTTCACCAATTTTAAATCGGGTA
ACGAAATTTGATGCCATGACTCAGATCGGGGGACCT-CCTTGGGAGATCAATCCCCTGTCCTCCTGCTGTTTGCTCGGTGAGAAAGATCCACCTATGACCTCAGGTCCTCAGACCAACCAGCCCAAGGAACATTTCACCAATTTTAAATCGGGTA

AGCGGCCTCTTTTTACTCTCTTCTCCAACCTCCCTCACTATCCTTTAACCTCTTTCTCCTTTCAATCTTGGCGCCACACTTCAATCTCTCCCTTCTCTTAATTTCAATTCCTTTCATTTTCTGGTAGAGACAAAGGAGACACATCTTATCCATGG

AGCGGCCTCTTTTTACTCTCTTCTCCAACCTCTCTCAGTATCCCTCAACATCTTTCTCCTTTCAATCTTGGCACGATCTTTCAATCTCTCCCTTCTCTTAATTTCAGTTCCTTTCCTTTTCTGGTAGAGACAGAACAGACGTGTTTTATCTGTGA
AGCGGCCTCTTTTTACTCTCTTCTCCAACCTCTCTCAGTATCCCTCAACATCTTTCTCCTTTCAATCTTGGCACGATCTTTCAATCTCTCCCTTCTCTTAATTTCAGTTCCTTTCCTTTTCTGGTAGAGACAGAACAGACGTGTTTTATCTGTGA

ACCCCAAACTCCGGCGCCAGTCACTGATTAGGGAAG-CAGCCTTTCCTT TTAATCATTGCAGGGATGCCTCTCTGATTATTCACCCAGGTTTCAGAGGTGTCAGACCA-CGCAGGGACATCTGCCTTGGTCCTTCACCCTTAGCGGCAAG

ACCCAAAACTCCGGCACCAGTCATGAACTAGGGAAGACAGTCTTCCCTTGGTGTTTAATCACTGTGGGGACGACTGCTTGATTATTCACCCACGTTTCAGA! TGATCACCA TGCCTGCCTTGGTCCTTCACCCTTAGTGGCAAG
ACCCAAAACTCCGGCACCAGTCATGAACTAGGGAAGACAGTCTTCCCTTGGTGTTTAATCACTGTGGGGACGACTGCTTGATTATTCACCCACGTTTCAGAGGTGTCTGATCACCATGGGGATGCCTGCCTTGGTCCTTCACCCTTAGTGGCAAG

TCCCGCTTTTCT GA AAGTACC-CCAACCCCTTCTCTCCATGTCTCTACCCCTTCTCTGCTTTTCTGGGGCAGGGGCAAGAACCCTTCAACCCCTTCTCCTTCACCCTTAGCATCAAGTCCCGCTTTTCTAGGGGGGCAAGAACCTC
CACCATTTTTT----- GGGGGGCAAACGCCACCTACCCCTTCTCTCCATGTCTCTACTCTCTCTGTTCTCTCC ACTTTCCT: GACAAGCACTCC
CACCATTTTTT AAACGCCACCTACCCCTTCTCTCCATGTCTCTACTCTCTCTGTTCTCTCC ACTTTCCTGGGGGACAAGCACTCC

CAATCCCTTATTTGCATGCCCTGACCTCTTATCTCTGCACCCTAATCCCTTATTTCCGTGCCCCAACCTCTTATCTCTGCACCCCAATCCCTTATTTCTGTGCCCCAACCTCTTATCTCTGCACCCCAACCCCTTATTTCTGTGCCCCGACCTCT

CCCCACCCCTTCTCTCTGTGTCTTTACCCTCTCTTT-~
CCCCACCCCTTCTCTCTGTGTCTTTACCCTCTCTTT-———————————~

CCACCCCTACTCTGTGT-CTCTACCCTCTCTTTTCTCTCCACT -~ -TTCCTGGGGGGCAAGCAC
CCACCCCTACTCTGTGT-CTCTACCCTCTCTTTTCTCTCCACT————————-' TTCCTGGGGGGCAAGCAC

TTCCCGCTTTTCTGGAGGGTAAGAACCCCCAAAACCCCTCCCTCTGTGTCTCTACTCTCTCTTTTCTCTGGGCTTGCTTCCTTCACTATGGACAACTTTCCACCCTCCATTCCTCCTTCTCCCTTAGCCTGTGTTCTCAAAAACTTAARACCTCT

CCACCCCTTCTGTGTCTCTACCCTCTCTTTTCTCTGGGCTTGCCTCCTTCGCTATAGGCARACTTCCACCCTCCATTCTTCCTTCTCCCTTAGCCTGTGTTCTCAAGAACTTAARACCTCT
CCACCCCTTCTGTGTCTCTACCCTCTCTTTTCTCTGGGCTTGCCTCCTTCGCTATAGGCARACTTCCACCCTCCATTCTTCCTTCTCCCTTAGCCTGTGTTCTCAAGAACTTAAAACCTCT

CTCCACTTTCCTGGGGGGACAAGCACCTC
CTCCACTTTCCTGGGGGGACAAGCACCTC

TCAACTCACACCTGACCTAAAACCTARATGCCTTATTTTCTTCTGCAATGCTGCTTAACCCCAATACAAACTCGACAGTAGTTCCARAGAGCCAGARAATGGGACTTTCAATTTTTCCATCCTGCAAGATCTAAATAATTCTTGTCGTAARATAG

TCAACTCACACCTAACTTAAAACCTARATGCTTTATTTTCTTCTGCAATGCTGCTTAACCCCAATACAAACTTGACAATGGTTCCAARATAGCCAGARAATGGCACTTTTGATTTATCCATCCTACAAGATCTAGATAATTCTTGTTGTAARATGT
TCAACTCACACCTAACTTAAAACCTAAATGCTTTATTTTCTTCTGCAATGCTGCTTAACCCCAATACAAACTTGACAATGGTTCCAAATAGCCAGAAAATGGCACTTTTGATTTATCCATCCTACAAGATCTAGATAATTCTTGTTGTAAAATGT

GCAARATGGTCTGAGGTGTCTGACATCCAGGCATTCGTTTACATATCACTCCCTTCCTAGTCTCTGTGCCCAATGCAACTCATCCCARATCTTCCTTCTTTCCCTCCCACCTGCCCTCTGAGTCCCAACCCCAAGCATTGCTGAGTCTTTCTAATC

GCAAATGGTCTGAGGTGCCTGACGTCCAGGCATTCTTTTACACATTGGTCCCTCCCTAGTCGTCGTTCCCAATACAACTCATCCCARATCTTCCTTCTTTCCCCTCTGCCTGTCCCCTCAGTCCCAACCCCAAGTGTTGCTGAGTCTTTCCAATA
GCAAATGGTCTGAGGTGCCTGACGTCCAGGCATTCTTTTACACATTGGTCCCTCCCTAGTCGTCGTTCCCAATACAACTCATCCCAAATCTTCCTTCTTTCCCCTCTGCCTGTCCCCTCAGTCCCAACCCCAAGTGTTGCTGAGTCTTTCCAATA

TTCCTTTTCTACAGACCCATCTGACCTCTCCCCTCCTCACCAGG CTGAGCTA 'CCCAATTCTTCCTCAGCCTCCACTCCTCCACCCTATAATCCTTTTATCACCTCCCCTCCTCACACTCAGTCTGGCTTACAGTTTCATT

TTCCTTTTTTACAGACCCATCTGACCTCTCCCCTCTTCCCCAGGCTGCTCCCCGCCCTGAGCCAGGTCCCAATTCTTCCTCAGCCTCCGCTCCCCCGCCCTATAATCCTTTTATCACCTCCCCTCTTCCCATCCAGTCCAGCTTACAGTTTTGTT
TTCCTTTTTTACAGACCCATCTGACCTCTCCCCTCTTCCCCAGGCTGCTCCCCGCCCTGAGCCAGGTCCCAATTCTTCCTCAGCCTCCGCTCCCCCGCCCTATAATCCTTTTATCACCTCCCCTCTTCCCATCCAGTCCAGCTTACAGTTTTGTT
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CCGTGACTAGCCCTCCCCCACCTGCCCAGCAATTTCCTCTTARAAAAGTTGGCTGGAGCTARAGACATAGTCAAGGTTAATGCTCCTTTTTCTTTATCTGACCTCTCCCARATCAGTTAGCATTTAGACTCTTTTTCATCAAATACAAAAAACCCA

CTGCAACTAGCCCTCCCCCACCTGCCCAGCAATTTCCTCTTTAAAAGGTGGCTGGAGCTARAAGGCATAGTCAAGGTTACTGCTCCTTTTTCTTTAACCAACCTCTCCCARATCAGTTAGCATGTAGGCTCTTTTTCATCAAATAT-AAAAACCCA
CTGCAACTAGCCCTCCCCCACCTGCCCAGCAATTTCCTCTTTAAAAGGTGGCTGGAGCTARAGGCATAGTCAAGGTTACTGCTCCTTTTTCTTTAACCAACCTCTCCCARATCAGTTAGCATGTAGGCTCTTTTTCATCAAATAT-AAAAACCCA

GCCCAGTTCATGGCTCATTCGGCAGCAACCCTGAGACGCTTTACAGCCTTAGACCCTAAAAGGTCAAAAGGCCGTCTTATCCTCAATATACATTTTATTACCCAATCTGCTCCARACATTAAATAAAACTCCAAAAATTARATTCTGGCCCTCAA

GCCCAGTTCATGGCTCATTTGGCAGCAACCCTGAGACGCTTTACGGCCCTAGGCCCTAAAAGGTCAAAAGGCCATCTTATTCTCAATATACATTTTATTACCCAATCTACTCCCAACATTAAATAAAATTCCAAAAATTARATTCCCACCCTCAA
GCCCAGTTCATGGCTCATTTGGCAGCAACCCTGAGACGCTTTACGGCCCTAGGCCCTAAAAGGTCAAAAGGCCATCTTATTCTCAATATACATTTTATTACCCAATCTACTCCCAACATTAAATAAAATTCCAAAAATTAAATTCCCACCCTCAA

ACCCCACAACAGGATTTAATTAACCTCACCTTCAAGGTGTACAATAATAGAAAA AAGTTGCAATTCCTTGCCTCCACTGTGAGACAAACCCCAGACACATCTCCAGCACACAAGAACTTCGAAATGCC

ACCCCACAATAGGACTTAATTAACCTCAACTTCAAGTTGTATAATAGTAGAGTAGAGGCAGCCAAGTAGCAAGGTATTTCTGAGTTGCAGTTCCTTGCCTCCACTGTGAGAGARACCCCAGCCACATCTCCAGCACACAAGAACTTCAARATGCC
ACCCCACAATAGGACTTAATTAACCTCAACTTCAAGTTGTATAATAGTAGAGTAGAGGCAGCCAAGTAGCAAGGTATTTCTGAGTTGCAGTTCCTTGCCTCCACTGTGAGAGARACCCCAGCCACATCTCCAGCACACAAGAACTTCAAAATGCC

TCAACCTCAGGTGCCAGGGGTTCCTCCAGAACCTTCTCCCCCAGGAGCTTGCTACAAGTGCCAGARATCTGGCCACTGGGCCAAGGAATGCCCACAGACCAGGATTCCTCCTAAGCTGTATCCCATCTCTGTGGGACCCCACTAAARAATCAGACT

TAAGCCACAGTGGTGAGGCATTCCTTCAGGACCTCCTCCCCCAGGATCTTGCTTCAAGTGCCGGAAATCTGGCCACCAGGCCAAGGAATGCCTGCAGCCTGGGATTCCTCCTAAGCTGTGTCCCAGC GTCCCCACTGGAAATTCAACT
TAAGCCACAGTGGTGAGGCATTCCTTCAGGACCTCCTCCCCCAGGATCTTGCTTCAAGTGCCGGARATCTGGCCACCAGGCCAAGGAATGCCTGCAGCCTGGGATTCCTCCTAAGCTGTGTCCCAGCTGTGTGGGTCCCCACTGGAAATTCAACT

GTTCAACTCACCTGGCAGCCACTTCCAGAGCCCCTGGAACTCTAGCCCAAGGCTCTCTGACTGACCCCTTCTGAGATCTTCTTGGCTTAGCAGCTGAAGACTGACACTGCCAGATCGCCTCGGAAGCCTACAGGACCATCACAGATGCTCCAGGT
GTCCAA CTAGCCCAAGG--CTCTGACTTACTTCTTCCCAGATCTTCTCAGCTTAGTGGCTGAAGACTGGCGCTGCCTGTGTGCCTTGGAAGCCTCCTGGACCATCACAGATGCTTTGGGT
GTCCAA CTAGCCCAAGG--CTCTGACTTACTTCTTCCCAGATCTTCTCAGCTTAGTGGCTGAAGACTGGCGCTGCCTGTGTGCCTTGGAAGCCTCCTGGACCATCACAGATGCTTTGGGT

AACTCTCACAGTAGAGGGTAAGTCTGTCCCCTTCTTAATCAATATGGAGGCTACCCACTGCACATTACCTTCTTTTCAAGGGCCTGTTTCCTTTGCCTCCATAACTGTTGTGGGTATTGACGGCCAGGCTTCTAAACCTCTTAARACTCCCCAAC

AACTCTTACAGTGGAGGGTAAGTCCATCCCCTTCTTAATCAATACAGAGGCTACCCACTCCACATTACCTTCTTTTCAAGGGCCTGTTTCCCTTGCCTCCATAACTGTTGTGCGTATTGATGGCCAGGCTTCTAAACCTCTTCARACTCCCCAAC
AACTCTTACAGTGGAGGGTAAGTCCATCCCCTTCTTAATCAATACAGAGGCTACCCACTCCACATTACCTTCTTTTCAAGGGCCTGTTTCCCTTGCCTCCATAACTGTTGTGCGTATTGATGGCCAGGCTTCTAAACCTCTTCAAACTCCCCAAC

TCTAGTACCAACTTAGACAATACTCTTTTAAGCACTCCTTTTTAGTTATCCCCACTTGCCCAGTTCCCTTATGAGGCCGAGACACTTCAACTAAATTATCTGCTTCCCTGACTATTCCTGGACTACAGCTACATCTCATTGCTGCCCTTCTTCCC

TCTGGTGCCAACTTGGACAGTATTCTTTTATGCACTCCTTTTTAGTTATCCCCACCTGCCCAGTTCCCTTATTAGGCCAAGATATTTTAACTAAATTATCTGCTTCCCTGACCATTCCTAGGCTACAGCCACACCTCATTGCCACCCATTTCCCC
TCTGGTGCCAACTTGGACAGTATTCTTTTATGCACTCCTTTTTAGTTATCCCCACCTGCCCAGTTCCCTTATTAGGCCAAGATATTTTAACTAAATTATCTGCTTCCCTGACCATTCCTAGGCTACAGCCACACCTCATTGCCACCCATTTCCCC

AATCCAAAGCCTCCTTTGCATCTT---CTTGTATCCCCCAACCTTAACCCACAAGTATAAGATACCTCTATTCCCTCCTTGGTGACCAATCATGCACCCCTTACCATCTCATTAAAACCTAATCACTCTTACCCGGCTCAATGCCAAGATCCCAT

AGTTCAAAGCCTCCTTCACATCCTCCCCT 'TCCCCACCTTAATCCACAAGTATAGGACATCTCTACTCCATCCTTGGCGACCAATCATGCACCCCTTACCATCCCATTAAAACCTAATCACCCTTACCCCACTCAACGCCAATATCCCAT
AGTTCAAAGCCTCCTTCACATCCTCCCCTTGTATCTCCCCACCTTAATCCACAAGTATAGGACATCTCTACTCCATCCTTGGCGACCAATCATGCACCCCTTACCATCCCATTAAAACCTAATCACCCTTACCCCACTCAACGCCAATATCCCAT

CCCACAGCATGCTTTAAAAGGATTAAAACCTGTTATCACTCGCCTGCTAGAGCATGGCCTTTTAAAGCCTATARACTCTCCTTACAATTCCCCCATTTTACCTGTCCTAGAACCAGACAAGCCTTACAG--~-~-GTTCAGGATCTGTGTCTTATCA

CCCACAGCAGGCTGTAAAAGGAATAAAGCCTGTTATCACTTGCCTGTTACAGCATGGCCTTTTAAAGCCTATARACTCTCCTTAC-ATTCCCCCATTTTACCTGTCCAARAACGAGACAAGTCTTACAGGTTAGTTCAGGATCTGCACCTTATCA
CCCACAGCAGGCTGTAAAAGGAATAAAGCCTGTTATCACTTGCCTGTTACAGCATGGCCTTTTAAAGCCTATAAACTCTCCTTAC-ATTCCCCCATTTTACCTGTCCAARAACGAGACAAGTCTTACAGGTTAGTTCAGGATCTGCACCTTATCA

ATGAAATTGTTTTCCCTATCCACCCTGTGGTGCTGAACCCATATACTCTCCTATCCTCAATACCTC-—————————~| CCTCTACAACCCATTATTCTGTTCTAGATCTCAAACATGCTTTCTTTACTATCCCTTTACACCCTTCAACCCAGCCTC

ACCAAATTGTTTTGCCTATCCACCCCATGGTGCCAAACCCATATACTCTCCTATCCTCGATACCTCCCCCGACAACACCTCCACAACCCATTATTCTGTTCTGGATCTCAAACATGCTTTCTTTACTATTCCTTTGCAGCCTTCATCCCAGCCTG
ACCAAATTGTTTTGCCTATCCACCCCATGGTGCCAAACCCATATACTCTCCTATCCTCGATACCTCCCCCGACAACACCTCCACAACCCATTATTCTGTTCTGGATCTCAAACATGCTTTCTTTACTATTCCTTTGCAGCCTTCATCCCAGCCTG

TCTTCGTTTTCACCTGGACTGACCCTGACACCCATCAGTCCCAGCAGCTTACCTGGGCTGTAATGCTGCAAGGTTTCAGGGGCAGCCCTTATTATTTCAGCCAAGCTCTTTCTCATGATTTACTTTCTTTCCACCCCTCCACTTCTCACCTTATT

TCTTCACTTTCACTTGGACTGACCCTGATACCCATCAGCCTCAGCAAATTACCTGGGTTGTACTGCCACAAGGCTTCACGGACAGCCCCCATTACTTCAGTC
TCTTCACTTTCACTTGGACTGACCCTGATACCCATCAGCCTCAGCAAATTACCTGGGTTGTACTGCCACAAGGCTTCACGGACAGCCCCCATTACTTCAGTC

CAATATATTGGTGATGTTCTTCTTTGTAGCCCCTCCTTTGAATCTTCTCAACAAGACACACTTCTGCTCCTTCAGCATTTATTCTCCARAGGATATCCCCCTCCAAAGCTCAAATGTCTTCTCCATCCGTTACCTACCTTGGCATAATTCTTCAT

AAGCTCARATTTCTTCCTCATCCATTACCTATCTTGGCATAATTCTTCAT
AAGCTCAAATTTCTTCCTCATCCATTACCTATCTTGGCATAATTCTTCAT
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AARAACACACGTGCCCTCCCTGCTGATAGTGTCTGACTGATCTCTCAAACCCCAACCCCTTCTACAAAACAACAACTCTTTTCCATCCTAGGCATGGTTGGATACTTTCGTGTTAGGATACCTGGTTTTGCCATCCTAACAAAACCATTATATAA

GAAAACACATGTGCTCTGCCTCCTGATCGTGTCTGACTGATATCTCAAACCCCAATACCTTCTACAAAACAACAACTC-TTTCCTTCCTAGTCATGGTTAGGTACTTCCACCTTTGGATACCTAGTTTTACCATCCTAACAAAACCATTATATAA
GAAAACACATGTGCTCTGCCTCCTGATCGTGTCTGACTGATATCTCAAACCCCAATACCTTCTACAAAACAACAACTC-TTTCCTTCCTAGTCATGGTTAGGTACTTCCACCTTTGGATACCTAGTTTTACCATCCTAACAAAACCATTATATAA

ACTCACAAAAGGAAACCTAGTTGACCCCATAGATCCTARATCGTTTCCCCACTCCTCTTTCCATTCCTTGAAGACAGCTTTAGAGACTGTCTCCACTCTAGCTCTCCCTGACTCATCCCAACACTTTTCATTACACACAGCTGAAGTGCAGGGCT

ACTCACAAAAGGAAACCTAGCTGACCCCATAGATCCTARATCCTTT-CCCACTCCTTTTTCTGTTCCTTGAAGACAGCTTTAGAGACTGCCCCCACACTATCTCTCCCTGACTCATCCCAACCCTTTTCATTACACACAGCCAAAGTACAGGACT
ACTCACAAAAGGAAACCTAGCTGACCCCATAGATCCTAAATCCTTT-CCCACTCCTTTTTCTGTTCCTTGAAGACAGCTTTAGAGACTGCCCCCACACTATCTCTCCCTGACTCATCCCAACCCTTTTCATTACACACAGCCAAAGTACAGGACT

GTGCAGTCAGAATTCTTACACAAGGACCGGGATCGCATCCTGTAGCCTTTTTGTCCAAACAACTTGACCTTACTGTTTTAGGCTGGCCATCATGTCTCCATGCAGCGTCTGCTGCCACCCTAATACTTTTAGAGGCCCTCAAAATCACAAACTAT

GTGCAGTCAGAATTCTTACACAAGGACTGGGACTGCACCCTGTAGCCTTTTTGTCCAAACAACTTGACCTTACTGTTTTAGGCTGGCCATCATGTATCCGTGCAGCGGCTGCCGCCATCCTAATACTTTGAGAGGCCCTCAAACTCACAAACTAT
GTGCAGTCAGAATTCTTACACAAGGACTGGGACTGCACCCTGTAGCCTTTTTGTCCAAACAACTTGACCTTACTGTTTTAGGCTGGCCATCATGTATCCGTGCAGCGGCTGCCGCCATCCTAATACTTTGAGAGGCCCTCAAACTCACAAACTAT

GCTCAACTCATTCTCTACAGCTCTCATAATTTCCAAAATCTATTTTCTTCCTCACACCTGACACATATACTTTCTGCTCCCCGGCTCCTTCAGATATACTCACTC--CATTTATTCTCCCACAATTACCATTATTCCTGGCCTGGACTTCAATCC
GCTCAACTCACTCTCTACAGCTCTCATAACTTCCAAAATTTATTTTCTTCCTCACATCTGACACATATACTTTCTGCTCCCTGGCTCCTTCAGCTATACTCACTCTTTGTTGAGTCTCCCACAG CATT GGCCGGACTTCAATCC
GCTCAACTCACTCTCTACAGCTCTCATAACTTCCAAAATTTATTTTCTTCCTCACATCTGACACATATACTTTCTGCTCCCTGGCTCCTTCAGCTATACTCACTCTTTGTTGAGTCTCCCACAGGTATCATT ——————~! GGCCGGACTTCAATCC

GGCCTCCCACATTATTCTGGATACCATACCTGACCCTCATGACTGCATCTCTCTGATCCACCTGACGTTCACCCCATTTCCCCACATTTCCTTCTGCCCTGTTTCTCACCCTGATCACACTTGGTTTATTGATGGCAGTTCCACCAGGCCTAATC

GGCCTCCGACATTATTCCGGATACCACACCTGACCCCCAAGACTGTATCTCTCTGATCCACCTGACATTTGCCCCATTTCCCCATATTTCCTTCTTTCCTGTTCCTCACCCTGATTACATTTGGTTTACTGATGGCAGTTCCACCAGGCCTAATC
GGCCTCCGACATTATTCCGGATACCACACCTGACCCCCAAGACTGTATCTCTCTGATCCACCTGACATTTGCCCCATTTCCCCATATTTCCTTCTTTCCTGTTCCTCACCCTGATTACATTTGGTTTACTGATGGCAGTTCCACCAGGCCTAATC

GCCACTCACCAGCAAAGGCAGGA' TA TGAACTAGTTGCCTTAATTCAAGCCCTCACTCTTGCAAAAGGACTACGTGTCAATATCT

ACCACTCACCAGCAAAGGCAGGCTATGCTATATAGTATCTTCCACATCTATAATTGAGGCTACTGCTCTGCCCCGCTCCACTACCTCTCAGCAAGCTGAACTCATTGCCTTAACTCGGGACCTCACTCTTGCAAAGGGACTACACATCAATACTT
ACCACTCACCAGCAAAGGCAGGCTATGCTATATAGTATCTTCCACATCTATAATTGAGGCTACTGCTCTGCCCCGCTCCACTACCTCTCAGCAAGCTGAACTCATTGCCTTAACTCGGGACCTCACTCTTGCAAAGGGACTACACATCAATACTT

ATACTGATTCTAAATATGCCTTTCATATTCTGCACCACCATGCGGTCATATGGGCTGAAAGAGGTTTCCTCACTACAC-AAGTGTCCTCCATCATTAATGCCTCTTTAA-GAARACTCTGCTCAAGGCTGCTTTACTTCCAAAGGAAGCTGGGGT

ATACTGACTCTAAATATGCCTTCCATATCCTGCACCACCATGCTGTTACATGGGCAGAAAGAGGTTTCCTTACTACACAAAAGGTCCTCCATCATTAATGCCTCTTTAATAAAAACTCTTCTCAAGGCCTCTTTGCTTCCAAAGGAAGCTGGAGT
ATACTGACTCTAAATATGCCTTCCATATCCTGCACCACCATGCTGTTACATGGGCAGAAAGAGGTTTCCTTACTACACAAAAGGTCCTCCATCATTAATGCCTCTTTAATAAARACTCTTCTCAAGGCCTCTTTGCTTCCAAAGGAAGCTGGAGT

CATTCACTGCAAGGGGCATCAAAAGACTTCAGATCCCATTGCTCTAGGCAATGCTTATGCTGATAAGGTGGCTAGACAAGCAGCTAGCTCTCCAACTTTTGTCCCTCATGGCCAGTTTTTCTCCTTCACATCCG-~-~-~-TCACTCCCACCTACTCC

CATTCACTGCAAGGGCCATCAAAAGGCGTCATATCCCATTGCTCTAGGCAGTGCTTATGCTGATAACGTAGCTAAAGAAGCAGCTAACATTCCAACTTCTGTCCCTCACGGCCAGTTTTTCTTCTTCTCATCCATCGTTCACTCTCACCTACTCC
CATTCACTGCAAGGGCCATCAAAAGGCGTCATATCCCATTGCTCTAGGCAGTGCTTATGCTGATAACGTAGCTAAAGAAGCAGCTAACATTCCAACTTCTGTCCCTCACGGCCAGTTTTTCTTCTTCTCATCCATCGTTCACTCTCACCTACTCC

ACAGCTGAAACTTCCACCTATCAAGCTCTTCCCCCGCAAGGTAAATGGTTCTTAGACCAAGGAAARATATCTCCTTCCAGCCTCACAGGCCCATTCTATTCTGTCGTCATTTCATAACCTTTTCCATGTAGGTTACAAGCCACTAGCCTGTCTCTT

CCAGCTGAAACTGCCACCTATCAATCTCTTCCCACACAAGGCAAATGGTTCTTGGACCAAGGAAAATATCTCCTTCCGGCCTCACAGGCCTATTGCATTGTGTCGTCATTTCATAAACTCTTCCATGTAAGTTACAAGCCACTAGCCCATCTCTT
CCAGCTGAAACTGCCACCTATCAATCTCTTCCCACACAAGGCAAATGGTTCTTGGACCAAGGAAAATATCTCCTTCCGGCCTCACAGGCCTATTGCATTGTGTCGTCATTTCATAAACTCTTCCATGTAAGTTACAAGCCACTAGCCCATCTCTT

AGGACCTCTCATTTCCTTTCCATCATGGAAATCTATCCTCAAGGAGATCACTTCTCAGTGTTCCATCTGCTATTCTGCTACCCCTCAGGGATTGTTCAGG-CCTCCTCCCTTTCCTACACATAAAGCTCGGGGATTTGCCCCTGCCCAGGACTGG

AGAACCTCTCATTTCCTTTCCATCGTGGAAATCTATCCTTAAGGAAATCACTTCTCAGTATTCCATCTGCTATTCTACTACTCCTCAGGAATTTCTCAGGCCCCCCTCCCTTCCCTACACATCAAGCTTGGGGATTTGCTTCTGCCCAGGACTGG
AGAACCTCTCATTTCCTTTCCATCGTGGAAATCTATCCTTAAGGAAATCACTTCTCAGTATTCCATCTGCTATTCTACTACTCCTCAGGAATTTCTCAGGCCCCCCTCCCTTCCCTACACATCAAGCTTGGGGATTTGCTTCTGCCCAGGACTGG

CAAATTGACTTTACTCACATGCCTCGGGTCAGAAAACTAAAATATCTCTTAGTCTGGGTAGACACTTTCACTGGGTGGGTAGAGGCCTTTCCCATAGAGTCTGAGAAGGCCACCGCGGTCATTTCTTCCCTTCTGTCAGACATAATTCCTTGGTT

CAAATTGACTTTACTCACATGCCCCGAGTCAGGAAACTAAAATACCTCTTGGTCTGGGTAGACACTTTCACTGGATGGGTAGAGACCTTTCCTGCAGGGTCTGAGAAGGCCACTGCGATCATTTATTCCCTTCTGTCAGACATAA-—————————
CAAATTGACTTTACTCACATGCCCCGAGTCAGGAAACTAAAATACCTCTTGGTCTGGGTAGACACTTTCACTGGATGGGTAGAGACCTTTCCTGCAGGGTCTGAGAAGGCCACTGCGATCATTTATTCCCTTCTGTCAGACATAA-—————————

TGGCCTTCCCTTCTCTATACAGTCTGATAACGGACCAGCCTTTACTAGTTAAATCACCCAAGCAGTTTCTCAGGCTCTTGGTATTCAGTGGAACCTTCATATCCCTTAACATCCTCAATCTTCAGGARAGGTAAAACCGACTAATGGTCTTTTAA

--TTCCCACCTCTATACAGTCTAATAACAGACCGGCCTTTACTATTCAAATCACCCAAGCAGTTTCTCAGGCTCTTGATATTCAATGAAACCTTCATACCCCTTACTGTCCTCAATCTTCAAAARAGGTAGAACAGACARATGGTCTTTTAA
————— TTCCCACCTCTATACAGTCTAATAACAGACCGGCCTTTACTATTCAAATCACCCAAGCAGTTTCTCAGGCTCTTGATATTCAATGAAACCTTCATACCCCTTACTGTCCTCAATCTTCAAAAAAGGTAGAACAGACAAATGGTCTTTTAA
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AGACACACCTCACCAAGCTCAGCCTCCAACTTAAAAAGGATTGGACAGTACTTTTACCTCTCGCCCTTCTCAGAATTAGAACCTGTCCTCGAGATGCTACAGGGTACAGTCCATTTGAACTTTTATATGGACGCACTTTCTTGCTTGGTCCCAAC

AAACACACCTCACCAAGCTCAGCCACAAACTTAAAAAGGACTGGACAATACTTTTACCACTTTCCCTTCTCAGAATTCGGGCCTGTCCTCAGAATGCTACAGGCTACAGCCCATTTGAGCTCCTGTATGGACACTCCTTTTTACTAGGCCCCAGC
AAACACACCTCACCAAGCTCAGCCACAAACTTARAAAGGACTGGACAATACTTTTACCACTTTCCCTTCTCAGAATTCGGGCCTGTCCTCAGAATGCTACAGGCTACAGCCCATTTGAGCTCC ' TGGACACTCCTTTTTACTAGGCCCCAGC

CTCATCCCAGACACCAGCCCTCTAGGCGACTATCTTCCAGTCCTCCAACAGGCTAGGCAGGARAGTCACCAGGCTGCTAATCTTCTCTTGCCTACTCCAGATCCCCAGCCATATGAAGACACTCTAGCTGGACGATCAGTTCTTGTTAAGAATCT

CTCATTCCAGACACCAGCC
CTCATTCCAGACACCAGCC

GACCCCTCAAACTCTACAACCTCGATGGACTGGACCCTACTTAGTCATCTATAGTACCCTGACTGCCGTCCGCCTGCAGGATCCTCCCCACTGGGTTCACCATTCCAGAATAAAGCTGTGTCCATTGGACAGCCAGCCTAATCCCTCCTCTTCCT

CCTGGAAGTCGCAATTACTCTCCCCTACTTCCCTTAAACTCACTCGTATTTCTGAAGAACAGTAATAACCCTTATGAGCCTAATACATCCCTTCATTCTATTA T CTTACCCTACTTTT AACAGGGCTTTATGAACTCACCC

CCACCACTTAGGCTGAGCCCAAAAAATCTTGTCATCCCTACTATTTTCTGTCCAGTCATACTCCTATTCTCTGCTCTCAACTACTTATAAATGCCGTACTCTT-———————————~| GTTTACACTGCTGGTTTACACTGTTTCTTCAAGCCATCA

—--CAACTTGGACAGTGCCCCAAAAA-CCTGTCATCCCTACTATCTTCTGTCTAGTCATACTCCCATTCACCGTTCTCAATTACTCATAAATGCCCTGCTCTTGTTTACACTGCTGGTTTACACTGCTGGTTTACACTGTTTCTCCAAGCCATCA
---CAACTTGGACAGTGCCCCAAAAA-CCTGTCATCCCTACTATCTTCTGTCTAGTCATACTCCCATTCACCGTTCTCAATTACTCATAAATGCCCTGCTCTTGTTTACACTGCTGGTTTACACTGC! TTACAC TTCTCCAAGCCATCA

CAGCTGATATCTCTTGGTGCTATCCCCAAACCGCCACTCTTAATTCCCTCTTAGAGTGGGTAGATGATCTTTGCTGGCAGGGCACCCTCCAATACTTCCACCCTGATGAAGTTCTATTCTTTACTTT TCTCTCTTATTCTCATTCCCATT

CAGCTGAGATCTCCTGGTGCTAACCCCAGACTGCCACTCTTAACTCCCTCTTAAA-~--~-GTAARATAATCTTTGCTGGCAGGGC
CAGCTGAGATCTCCTGGTGCTAACCCCAGACTGCCACTCTTAACTCCCTCTTAAA----GTAAATAATCTTTGCTGGCAGGGC

CTTATGCCACCTTTTGCCTCTCCCCAGCTATCTCCACCACACTATCAACCTTACCCATTCTCTCCTAGCTGCTTCTAATCCCTCCTTAGTGAACAACTGCTGGCTTTGCATTTCCCTTTCTTCCAGTGCCTACATAGCTGTCCCTGCCTTACAGA

CAGACTGGGCTACATCTCCTGTCTCCTTACACCTCTGAACTTCCTTTAACAGCCCTCACCTTTACCCTCCTAAGGAACTCATTTACTTTCTAGACAGGTCCAGCAAGACTTTCCCAGACATTTCACATCAGCAAGCTGCCGCCCTCCTCCGCACT

TATTTAAAAAACCTTTCTCCTTATATTAACTCTACTCCCCCCATATTTGGACCTCTCACAACACARACTATTATTCCTGTTGCTGCTCCTTTATGTATCTCTTGGCAAAGACCCACTGGAATTCCCCTAGGTAATATTTCACCTTCTTGATGTTC

CTTTACTCTTTATCTCCAAAGCCCAACTACACACATCACTGAARACAATTGGAGCCTTCCAGCTCCATATTACAGACAAGCCCTCTGTCAATACTGACAAACTCAAARACATTAGCAGTAATTGTTGCTTAGGAAGACACTTACCCTGTATTTCAC

TCCATCCTTGGCTACCTTCCCCTTGCTCATCAGACTCTCCTCCCAGGCCCTCTTCTTGTTTACTTATACCCAGCCCCCAAAATAACAGTGARAGGTTGCTCATAGATAATCAACGTTTTCTCGTACATCATGAAAATTGAACATCCTCCTCTATG

CAGTTACCCCATCAGTCCCCATTACAACCTCTGACAGCTGCCGCCCTAGCTGGATCCCTAGGAGTCTGGGTACAAGACACCCCTTTCAGCACTCCTTTTCACTTTTTTACTTTACATCTCCAGTTTTGCCTCACACAAGGTCTCTTCTTCCTCTG
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GACTCTCTTTTCGGACTCAGCCCGCCTGCACCCAGGTCATT-ARARGCTTTATTGCTCACACARAGCCTGTTTGGTGGTCTCTTCACACGGACGCGCATGACA-
GACTCTCT'I‘T'I‘CTGACTCAGCCCACCTGCACCCAGGTGATTAAAAAGC'I‘T'I‘ATTGCTCACACAAAGCCTG’I‘TTGGTGG’I‘C'I‘C'I‘TCACACGGATGCATGTG%I:"CCCCMGATTTT

TGGATCCTCTACCTACATGTGTCTACCTGCTAATTGGACAGGCACATGCACACTAGTTTTCCTTACCCCCAAAATTCAATTTGCCAGTGGGACTGAAGAGCTCCCTGTTCCCCTCATGACACTGACATGACAAAAARAGGGTTATTCCACTAATTA

CCTTGATGGTTGGTTTAGGACTTTCTGCCTCCACTGTTGCTCTCGGTACTGGAATAGCAGTCATTTCAACCTCTGTCACGACCTTCCGTAGCCTGTCTAATGACTTCTCTGCTAGCATCACAGATGTGCCACAAACTTTATCAGTCCTCCAGGCT

AAAGTTGACTCTTTAGCTGCAGTTGTCCTCCAAAACCGCTGAGGCCTTGACTTACTCACTGCTGAAAAAGGAGGACTGTGTATATTCTTAAATGAAGACTGTTGTTTTTACCTAAAACAACCTGGCCTGGTGTATGACAACATAAAAARAACTCAA

GGAAAGAGACCAAAAACTTGCCAACCAAGCAAGTAAT CTGAATCCCCTT ACTCTCTAATTGCATGTCCTGGGTCCTCCCAATTCTTAGTCCTTTAATACCCATTTTTCTCCTTCTTTTATTCGGACCTTGTATCTTCCATTTAGTTT

TATGCTGAACCTCCTTGGGCACTCTCTAATTGGATGTCCTGGGTCCTCCCAATTCTTAGTCCTTTAATACCTGTTTTTCTCCTTCTCTTATTCGGACCTTGTGTCTTCCATTTAGTTT
TATGCTGAACCTCCTTGGGCACTCTCTAATTGGATGTCCTGGGTCCTCCCAATTCTTAGTCCTTTAATACCTGTTTTTCTCCTTCTCTTATTCGGACCTTGTGTCTTCCATTTAGTTT

CTCAATTCATCCAAAACTGTATCCAGGCCATCACCAATCATTTTATACGACAAATGTTTCTTCTAACAACCCCACAATATCACCCCTTACCACAAGATCTCCCTTCAGCTTAATCTCTCCCACTCTAGGTTCCCATGCCACCCCTAATACCGCTT

TTCAATTCATACAAARACTGCATCCAGGCCATCACCAATCATTCTACACAACAAGTGTTTCTTCTAACAACCCCACAATATCACCCCTTACCACAAAATCTTCCTTCAGCTTAATCTCTCCCACTCTAGGTTCCCACACCACCCCTAATCCCGCTG
TTCAATTCATACAAAACTGCATCCAGGCCATCACCAATCATTCTACACAACAAGTGTTTCTTCTAACAACCCCACAATATCACCCCTTACCACAAAATCTTCCTTCAGCTTAATCTCTCCCACTCTAGGTTCCCACACCACCCCTAATCCCGCTG

3'LTR

GAAGCAGCCCTGAGAAACATCACCCATTCTCTCTCTCCATACCACCCCCCAAARATTTTCACTGCCCCAACACTTCAACACTATTTTATTTTTCTTATTAATATAAGARGGCAGCANTCTONCCEETETCACECONACETRNCECHTORCHTEE0

GAACCAGCCCTGAGAAACATCGCCCAT--TATCTCTCCATACCAC
GAACCAGCCCTGAGAAACATCGCCCAT--TATCTCTCCATACCAC

CCCAACACTTCAACACTATTTTATTTTTCTTATTAATATAAGAAGACAGGAATGTCAGGCCTCTGAGCCCAAG
CCCAACACTTCAACACTATTTTATTTTTCTTATTAATATAAGAAGACAGGAATGTCAGGCCTCTGAGCCCAAG

Kk kkk kkkkkk  kkkkhkkkkkkkhhkk Kkk khkkhkkkkk Kkkkkhk Khkhhhkhhkhhhhhkhhhhk K% khkhkhhhkhh *hhhhhrhhhhhh bk hk ks
--CCTGCACATATACATCCAGATGGCCTGAAGCAAGTGAAGAAT
--CCTGCATATATACATCCAGATGGCCTGAAGCAAGTGAAGAAT

------ CCTGCATATATACATCCAGATGGCCTGAAGCAAGTGAAGAAT

CACAAAATAAGTGAAAATGGCCGGTTCCTGCCTTAACTGATGACATTACCTTGTGAAA
CACAAAAGAAGTGAAAATGGCCGGTTCCTGCCTTAACTGATGACATTACCTTGTGAAA
CACAAAAGAAGTGAAAATGGCCGGTTCCTGCCTTAACTGATGACATTACCTTGTGAAA

kkkkk Khkkkkkkkk k kkkkkhkkk k khkkkkkkhkkk khkkkkk Kk kkkkkk kkkkkkhkk kkkkkhhhhkkhkhkhkhhhhhkhhh *hkk Khhkhkhkhhhhhhkh *khhkkhkhhhhhhkhkrkkkhhhkkkhhhkd *k*k

TTCCTTCTCCTGGCTC——————————— AGAAGCTCCCCCATTGAGCACCTTGTGACCCCTGCCCCTGCCGGCCAGAGAA----CCCCCTTTGACTGTAATTTTCCATTATCTACCCAAATCCTGTAARACAGCCCCACCCCTATCTCCCTTTGCT
TTCCTTCTCCTGGCTC- --AGAAGCTCCCCCATTGAGCACCTTGTGACCCCTGCCCCTGCCCGCCAGAGAA-~-~--CCCCCTTTGACTGTAATTTTCCATTATCTACCCAAATCCTGTAAAACAGCCCCACCCCTATCTCCCTTCGCT
TTCCTTCTCCTGGCTC——————————— AGAAGCTCCCCCATTGAGCACCTTGTGACCCCTGCCCCTGCCCGCCAGAGAA----CCCCCTTTGACTGTAATTTTCCATTATCTACCCAAATCCTGTAARACAGCCCCACCCCTATCTCCCTTCGCT

TsSD Flanking seq
KRIKKIKAKIKRKIAI, KA IIIAT AR AIAIAIAIAIAIAT AR I I A IR I I A A A A h A hkdhkdhkdhkdkhkdhkdhkdkhkdkhkdkhkdkhkdhkdhkdhkhhddx *%x *k*k *
8613
402
CCCCAAGATTTT 6303
CCCCAAGATTTT 6303

GACTCTCTTTTCTGACTCAGCCCGCCTGCACCCAGGTGATTAAAAAGCTTTATTGCTCACACARAGCCTGTTTGGTGGTCTCTTCACACGGATGCATGTG:
GACTCTCTTTTCTGACTCAGCCCGCCTGCACCCAGGTGATTARAAAGCTTTATTGCTCACACAAAGCCTGTTTGGTGGTCTCTTCACACGGATGCATGTG!

Additional file 6: Alignment of HERV-H consensus with 4g22.1_H8 solo LTR and provirus. The target site duplications (TSD) is marked in red. The 5' and 3'LTRs are
highlighted in pink. The HERV-H consensus sequence is from Repbase (LTR7 and HERVH).
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Additional file 6: Alignment of HERV-H consensus with 4q22.1_H8 solo LTR and provirus. The target site duplications (TSD) is marked in red. The 5' and 3'LTRs are 
highlighted in pink. The HERV-H consensus sequence is from Repbase (LTR7 and HERVH). 




