
 
 
 
 
 
 
 
 
 
Genomes	sequences	of	the	four	viral	strains	used	in	this	study	
HIV‐NL43	
	
AAATCTCTAGCAGTGGCGCCCGAACAGGGACTTGAAAGCGAAAGTAAAGCCAGAGGAGA
TCTCTCGACGCAGGACTCGGCTTGCTGAAGCGCGCACGGCAAGAGGCGAGGGGCGGCGAC
TGGTGAGTACGCCAAAAATTTTGACTAGCGGAGGCTAGAAGGAGAGAGATGGGTGCGAG
AGCGTCGGTATTAAGCGGGGGAGAATTAGATAAATGGGAAAAAATTCGGTTAAGGCCAG
GGGGAAAGAAACAATATAAACTAAAACATATAGTATGGGCAAGCAGGGAGCTAGAACGA
TTCGCAGTTAATCCTGGCCTTTTAGAGACATCAGAAGGCTGTAGACAAATACTGGGACA
GCTACAACCATCCCTTCAGACAGGATCAGAAGAACTTAGATCATTATATAATACAATAG
CAGTCCTCTATTGTGTGCATCAAAGGATAGATGTAAAAGACACCAAGGAAGCCTTAGAT
AAGATAGAGGAAGAGCAAAACAAAAGTAAGAAAAAGGCACAGCAAGCAGCAGCTGACAC
AGGAAACAACAGCCAGGTCAGCCAAAATTACCCTATAGTGCAGAACCTCCAGGGGCAAA
TGGTACATCAGGCCATATCACCTAGAACTTTAAATGCATGGGTAAAAGTAGTAGAAGAG
AAGGCTTTCAGCCCAGAAGTAATACCCATGTTTTCAGCATTATCAGAAGGAGCCACCCCA
CAAGATTTAAATACCATGCTAAACACAGTGGGGGGACATCAAGCAGCCATGCAAATGTT
AAAAGAGACCATCAATGAGGAAGCTGCAGAATGGGATAGATTGCATCCAGTGCATGCAG
GGCCTATTGCACCAGGCCAGATGAGAGAACCAAGGGGAAGTGACATAGCAGGAACTACT
AGTACCCTTCAGGAACAAATAGGATGGATGACACATAATCCACCTATCCCAGTAGGAGA
AATCTATAAAAGATGGATAATCCTGGGATTAAATAAAATAGTAAGAATGTATAGCCCTA
CCAGCATTCTGGACATAAGACAAGGACCAAAGGAACCCTTTAGAGACTATGTAGACCGA
TTCTATAAAACTCTAAGAGCCGAGCAAGCTTCACAAGAGGTAAAAAATTGGATGACAGA
AACCTTGTTGGTCCAAAATGCGAACCCAGATTGTAAGACTATTTTAAAAGCACTGGGACC
AGGAGCGACACTAGAAGAAATGATGACAGCATGTCAGGGAGTGGGGGGACCCGGCCATA
AAGCAAGAGTTTTGGCTGAAGCAATGAGCCAAGTAACAAATCCAGCTACCATAATGATA
CAGAAAGGCAATTTTAGGAACCAAAGAAAGACTGTTAAGTGTTTCAATTGTGGCAAAGA
AGGGCACATAGCCAAAAATTGCAGGGCCCCTAGGAAAAAGGGCTGTTGGAAATGTGGAA
AGGAAGGACACCAAATGAAAGATTGTACTGAGAGACAGGCTAATTTTTTAGGGAAGATC
TGGCCTTCCCACAAGGGAAGGCCAGGGAATTTTCTTCAGAGCAGACCAGAGCCAACAGCC
CCACCAGAAGAGAGCTTCAGGTTTGGGGAAGAGACAACAACTCCCTCTCAGAGGCAGGA
GCCGATAGACAAGGAACTGTATCCTTTAGCTTCCCTCAGATCACTCTTTGGCAGCGACCC
CTCGTCACAATAAAGATAGGGGGGCAATTAAAGGAAGCTCTATTAGATACAGGAGCAGA
TGATACAGTATTAGAAGAAATGAATTTGCCAGGAAGATGGAAACCAAAAATGATAGGGG
GAATTGGAGGTTTTATCAAAGTAAGACAGTATGATCAGATACTCATAGAAATCTGCGGA
CATAAAGCTATAGGTACAGTATTAGTAGGACCTACACCTGTCAACATAATTGGAAGAAA
TCTGTTGACTCAGATTGGCTGCACTTTAAATTTTCCCATTAGTCCTATTGAGACTGTACC
AGTAAAATTAAAGCCAGGAATGGATGGCCCAAAAGTTAAACAATGGCCATTGACAGAAG



AAAAAATAAAAGCATTAGTAGAAATTTGTACAGAAATGGAAAAGGAAGGAAAAATTTC
AAAAATTGGGCCTGAAAATCCATACAATACTCCAGTATTTGCCATAAAGAAAAAAGACA
GTACTAAATGGAGAAAATTAGTAGATTTCAGAGAACTTAATAAGAGAACTCAAGATTTC
TGGGAAGTTCAATTAGGAATACCACATCCTGCAGGGTTAAAACAGAAAAAATCAGTAAC
AGTACTGGATGTGGGCGATGCATATTTTTCAGTTCCCTTAGATAAAGACTTCAGGAAGT
ATACTGCATTTACCATACCTAGTATAAACAATGAGACACCAGGGATTAGATATCAGTAC
AATGTGCTTCCACAGGGATGGAAAGGATCACCAGCAATATTCCAGTGTAGCATGACAAA
AATCTTAGAGCCTTTTAGAAAACAAAATCCAGACGTAGTCATCTATCAATACATGGATG
ATTTGTATGTAGGATCTGACTTAGAAATAGGGCAGCATAGAACAAAAATAGAGGAACTG
AGACAACATCTGTTGAGGTGGGGATTTACCACACCAGACAAAAAACATCAGAAAGAACC
TCCATTCCTTTGGATGGGTTATGAACTCCATCCTGATAAATGGACAGTACAGCCTATAGT
GCTGCCAGAAAAGGACAGCTGGACTGTCAATGACATACAGAAATTAGTGGGAAAATTGA
ATTGGGCAAGTCAGATTTATGCAGGGATTAAAGTAAGGCAATTATGTAAACTTCTTAGG
GGAACCAAAGCACTAACAGAAGTAGTACCACTAACAGAAGAAGCAGAGCTAGAACTGGC
AGAAAACAGGGAGATTCTAAAAGAACCGGTACATGGAGTGTATTATGACCCATCAAAAG
ACTTAATAGCAGAAATACAGAAGCAGGGGCAAGGCCAATGGACATATCAAATTTATCAA
GAGCCATTTAGAAATCTGAAAACAGGAAAGTATGCAAGAATGAAGGGTGCCCACACTAA
TGATGTGAAACAATTAACAGAGGCAGTACAAAAAATAGCCACAGAAAGCATAGTAATAT
GGGGAAAGACTCCTAAATTTAAATTACCCATACAAAAGGAAACATGGGAAGCATGGTGG
ACAGAGTATTGGCAAGCCACCTGGATTCCTGAGTGGGAGTTTGTCAATACCCCTCCCTTA
GTGAAGTTATGGTACCAGTTAGAGAAAGAACCCATAATAGGAGCAGAAACTTTCTATGT
AGATGGGGCAGCCAATAGGGAAACTAAATTAGGAAAAGCAGGATATGTAACTGACAGAG
GAAGACAAAAAGTTGTCCCCCTAACGGACACAACAAATCAGAAGACTGAGTTACAAGCA
ATTCATCTAGCTTTGCAGGATTCGGGATTAGAAGTAAACATAGTGACAGACTCACAATA
TGCATTGGGAATCATTCAAGCACAACCAGATAAGAGTGAATCAGAGTTAGTCAGTCAAA
TAATAGAGCAGTTAATAAAAAAGGAAAAAGTCTACCTGGCATGGGTACCAGCACACAAA
GGAATTGGAGGAAATGAACAAGTAGATAAATTGGTCAGTGCTGGAATCAGGAAAGTACT
ATTTTTAGATGGAATAGATAAGGCCCAAGAAGAACATGAGAAATATCACAGTAATTGGA
GAGCAATGGCTAGTGATTTTAACCTACCACCTGTAGTAGCAAAAGAAATAGTAGCCAGC
TGTGATAAATGTCAGCTAAAAGGGGAAGCCATGCATGGACAAGTAGACTGTAGCCCAGG
AATATGGCAGCTAGATTGTACACATTTAGAAGGAAAAGTTATCTTGGTGGCAGTTCATG
TAGCCAGTGGATATATAGAAGCAGAAGTAATTCCAGCAGAGACAGGGCAAGAAACAGCA
TACTTCCTCTTAAAATTAGCAGGAAGATGGCCAGTAAAAACAGTACATACAGACAATGG
CAGCAATTTCACCAGTACTACAGTTAAGGCCGCCTGTTGGTGGGCGGGAATCAAGCAGGA
ATTTGGCATTCCCTACAATCCCCAAAGTCAAGGAGTAATAGAATCTATGAATAAAGAAT
TAAAGAAAATTATAGGACAGGTAAGAGATCAGGCTGAACATCTTAAGACAGCAGTACAA
ATGGCAGTATTCATCCACAATTTTAAAAGAAAAGGGGGGATTGGGGGGTACAGTGCAGG
GGAAAGAATAGTAGACATAATAGCAACAGACATACAAACTAAAGAATTACAAAAACAAA
TTACAAAAATTCAAAATTTTCGGGTTTATTACAGGGACAGCAGAGATCCAGTTTGGAAA
GGACCAGCAAAGCTCCTCTGGAAAGGTGAAGGGGCAGTAGTAATACAAGATAATAGTGA
CATAAAAGTAGTGCCAAGAAGAAAAGCAAAGATCATCAGGGATTATGGAAAACAGATGG
CAGGTGATGATTGTGTGGCAAGTAGACAGGATGAGGATTAACACATGGAAAAGATTAGT
AAAACACCATATGTATATTTCAAGGAAAGCTAAGGACTGGTTTTATAGACATCACTATG
AAAGTACTAATCCAAAAATAAGTTCAGAAGTACACATCCCACTAGGGGATGCTAAATTA
GTAATAACAACATATTGGGGTCTGCATACAGGAGAAAGAGACTGGCATTTGGGTCAGGG
AGTCTCCATAGAATGGAGGAAAAAGAGATATAGCACACAAGTAGACCCTGACCTAGCAG



ACCAACTAATTCATCTGCACTATTTTGATTGTTTTTCAGAATCTGCTATAAGAAATACCA
TATTAGGACGTATAGTTAGTCCTAGGTGTGAATATCAAGCAGGACATAACAAGGTAGGA
TCTCTACAGTACTTGGCACTAGCAGCATTAATAAAACCAAAACAGATAAAGCCACCTTTG
CCTAGTGTTAGGAAACTGACAGAGGACAGATGGAACAAGCCCCAGAAGACCAAGGGCCA
CAGAGGGAGCCATACAACGAATGGACACTAGAGCTTTTAGAGGAACTTAAGAGTGAAGC
TGTTAGACATTTTCCTAGGATATGGCTCCATAACTTAGGACGACATATCTATGAAACTTA
CGGGGATACTTGGGCAGGAGTGGAAGCCATAATAAGAATTCTGCAACAACTGCCGTTTA
TCCATTTCAGAATTGGGTGTCGACATAGCAGAATAGGCGTTACTCGACAGAGGAGAGCA
AGAAATGGAGCCAGTAGATCCTAGACTAGAGCCCTGGAAGCATCCAGGAAGTCAGCCTA
AAACTGCTTGTACCAATTGCTATTGTAAAAAGTGTTGCTTTCATTGCCAAGTTTGTTTCA
TGACAAAAGCCTTAGGCATCTCCTATGGCAGGAAGAAGCGGAGACAGCGACGAAGAGCT
CATCAGAACAGTCAGACTCATCAAGCTTCTCTATCAAAGCAGTAAGTAGTACATGTAAT
GCAACCTATAATAGTAGCAATAGTAGCATTAGTAGTAGCAATAATAATAGCAATAGTTG
TGTGGTCCATAGTAATCATAGAATATAGGAAAATATTAAGACAAAGAAAAATAGACAGG
TTAATTGATAGACTAATAGAAAGAGCAGAAGACAGTGGCAATGAGAGTGAAGGAGAAGT
ATCAGCACTTGTGGAGATGGGGGTGGAAATGGGGCACCATGCTCCTTGGGATATTGATG
ATCTGTAGTGCTACAGAAAAATTGTGGGTCACAGTCTATTATGGGGTACCTGTGTGGAA
GGAAGCAACCACCACTCTATTTTGTGCATCAGATGCTAAAGCATATGATACAGAGGTAC
ATAATGTTTGGGCCACACATGCCTGTGTACCCACAGACCCCAACCCACAAGAAGTAGTAT
TGGTAAATGTGACAGAAAATTTTAACATGTGGAAAGATGACATGGTAGAACAGATGCAT
GAGGATATAATCAGTTTATGGGATCAAAGCCTAAAGCCATGTGTAAAATTAACCCCACT
CTGTGTTAGTTTAAAGTGCACTGATTTGAAGAATGATACTAATACCAATAGTAGTAGCG
GGAGAATGATAATGGAGAAAGGAGAGATAAAAAACTGCTCTTTCAATATCAGCACAAGC
ATAAGAGATAAGGTGCAGAAAGAATATGCATTCTTTTATAAACTTGATATAGTACCAAT
AGATAATACCAGCTATAGGTTGATAAGTTGTAACACCTCAGTCATTACACAGGCCTGTCC
AAAGGTATCCTTTGAGCCAATCCCCATACATTATTGTGCCCCGGCTGGTTTTGCGATTCT
AAAATGTAATAATAAGACGTTCAATGGAACAGGACCATGTACAAATGTCAGCACAGTAC
AATGTACACATGGAATCAGGCCAGTAGTATCAACTCAACTGCTGTTAAATGGCAGTCTA
GCAGAAGAAGATGTAGTAATTAGATCTGCCAATTTCACAGACAATGCTAAAACCATAAT
AGTACAGCTGAACACATCTGTAGAAATTAATTGTACAAGACCCAACAACAATACAAGAA
AAAGTATCCGTATCCAGAGGGGACCAGGGAGAGCATTTGTTACAATAGGAAAAATAGGA
AATATGAGACAAGCACATTGTAACATTAGTAGAGCAAAATGGAATGCCACTTTAAAACA
GATAGCTAGCAAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTAAGCAAT
CCTCAGGAGGGGACCCAGAAATTGTAACGCACAGTTTTAATTGTGGAGGGGAATTTTTC
TACTGTAATTCAACACAACTGTTTAATAGTACTTGGTTTAATAGTACTTGGAGTACTGA
AGGGTCAAATAACACTGAAGGAAGTGACACAATCACACTCCCATGCAGAATAAAACAAT
TTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATCAGTGGACAA
ATTAGATGTTCATCAAATATTACTGGGCTGCTATTAACAAGAGATGGTGGTAATAACAA
CAATGGGTCCGAGATCTTCAGACCTGGAGGAGGCGATATGAGGGACAATTGGAGAAGTG
AATTATATAAATATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCA
AAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGG
GTTCTTGGGAGCAGCAGGAAGCACTATGGGCGCAGCGTCAATGACGCTGACGGTACAGGC
CAGACAATTATTGTCTGATATAGTGCAGCAGCAGAACAATTTGCTGAGGGCTATTGAGG
CGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAACAGCTCCAGGCAAGAATCC
TGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTGGGGTTGCTCTGGA
AAACTCATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCTCTGGAA



CAGATTTGGAATAACATGACCTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAG
CTTAATACACTCCTTAATTGAAGAATCGCAAAACCAGCAAGAAAAGAATGAACAAGAAT
TATTGGAATTAGATAAATGGGCAAGTTTGTGGAATTGGTTTAACATAACAAATTGGCTG
TGGTATATAAAATTATTCATAATGATAGTAGGAGGCTTGGTAGGTTTAAGAATAGTTTT
TGCTGTACTTTCTATAGTGAATAGAGTTAGGCAGGGATATTCACCATTATCGTTTCAGAC
CCACCTCCCAATCCCGAGGGGACCCGACAGGCCCGAAGGAATAGAAGAAGAAGGTGGAG
AGAGAGGCAGAGACAGATCCATTCGATTAGTGAACGGATCCTTAGCACTTATCTGGGAC
GATCTGCGGAGCCTGTGCCTCTTCAGCTACCACCGCTTGAGAGACTTACTCTTGATTGTA
ACGAGGATTGTGGAACTTCTGGGACGCAGGGGGTGGGAAGCCCTCAAATATTGGTGGAA
TCTCCTACAGTATTGGAGTCAGGAACTAAAGAATAGTGCTGTTAACTTGCTCAATGCCAC
AGCCATAGCAGTAGCTGAGGGGACAGATAGGGTTATAGAAGTATTACAAGCAGCTTATA
GAGCTATTCGCCACATACCTAGAAGAATAAGACAGGGCTTGGAAAGGATTTTGCTATAA
GATGGGTGGCAAGTGGTCAAAAAGTAGTGTGATTGGATGGCCTGCTGTAAGGGAAAGAA
TGAGACGAGCTGAGCCAGCAGCAGATGGGGTGGGAGCAGTATCTCGAGACCTAGAAAAA
CATGGAGCAATCACAAGTAGCAATACAGCAGCTAACAATGCTGCTTGTGCCTGGCTAGA
AGCACAAGAGGAGGAAGAGGTGGGTTTTCCAGTCACACCTCAGGTACCTTTAAGACCAA
TGACTTACAAGGCAGCTGTAGATCTTAGCCACTTTTTAAAAGAAAAGGGGGGACTGGAA
GGGCTAATTCACTCCCAAAGAAGACAAGATATCCTTGATCTGTGGATCTACCACACACAA
GGCTACTTCCCTGATTGGCAGAACTACACACCAGGGCCAGGGGTCAGATATCCACTGACC
TTTGGATGGTGCTACAAGCTAGTACCAGTTGAGCCAGATAAGGTAGAAGAGGCCAATAA
AGGAGAGAACACCAGCTTGTTACACCCTGTGAGCCTGCATGGAATGGATGACCCTGAGAG
AGAAGTGTTAGAGTGGAGGTTTGACAGCCGCCTAGCATTTCATCACGTGGCCCGAGAGCT
GCATCCGGAGTACTTCAAGAACTGCTGACATCGAGCTTGCTACAAGGGACTTTCCGCTGG
GGACTTTCCAGGGAGGCGTGGCCTGGGCGGGACTGGGGAGTGGCGAGCCCTCAGATGCTG
CATATAAGCAGCTGCTTTTTGCCTGTACTGGGTCTCTCTGGTTAGACCAGATCTGAGCCT
GGGAGCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAG
GGC 
 
HCV‐JFH1	
	
ACCTGCCCCTAATAGGGGCGACACTCCGCCATGAATCACTCCCCTGTGAGGAACTACTGT
CTTCACGCAGAAAGCGCCTAGCCATGGCGTTAGTATGAGTGTCGTACAGCCTCCAGGCCC
CCCCCTCCCGGGAGAGCCATAGTGGTCTGCGGAACCGGTGAGTACACCGGAATTGCCGGG
AAGACTGGGTCCTTTCTTGGATAAACCCACTCTATGCCCGGCCATTTGGGCGTGCCCCCG
CAAGACTGCTAGCCGAGTAGCGTTGGGTTGCGAAAGGCCTTGTGGTACTGCCTGATAGGG
CGCTTGCGAGTGCCCCGGGAGGTCTCGTAGACCGTGCACCATGAGCACAAATCCTAAACC
TCAAAGAAAAACCAAAAGAAACACCAACCGTCGCCCAGAAGACGTTAAGTTCCCGGGCG
GCGGCCAGATCGTTGGCGGAGTATACTTGTTGCCGCGCAGGGGCCCCAGGTTGGGTGTGC
GCACGACAAGGAAAACTTCGGAGCGGTCCCAGCCACGTGGGAGACGCCAGCCCATCCCCA
AAGATCGGCGCTCCACTGGCAAGGCCTGGGGAAAACCAGGTCGCCCCTGGCCCCTATATG
GGAATGAGGGACTCGGCTGGGCAGGATGGCTCCTGTCCCCCCGAGGCTCTCGCCCCTCCT
GGGGCCCCACTGACCCCCGGCATAGGTCGCGCAACGTGGGTAAAGTCATCGACACCCTAA
CGTGTGGCTTTGCCGACCTCATGGGGTACATCCCCGTCGTAGGCGCCCCGCTTAGTGGCG
CCGCCAGAGCTGTCGCGCACGGCGTGAGAGTCCTGGAGGACGGGGTTAATTATGCAACAG
GGAACCTACCCGGTTTCCCCTTTTCTATCTTCTTGCTGGCCCTGTTGTCCTGCATCACCGT
TCCGGTCTCTGCTGCCCAGGTGAAGAATACCAGTAGCAGCTACATGGTGACCAATGACTG



CTCCAATGACAGCATCACTTGGCAGCTCGAGGCTGCGGTTCTCCACGTCCCCGGGTGCGT
CCCGTGCGAGAGAGTGGGGAATACGTCACGGTGTTGGGTGCCAGTCTCGCCAAACATGGC
TGTGCGGCAGCCCGGTGCCCTCACGCAGGGTCTGCGGACGCACATCGATATGGTTGTGAT
GTCCGCCACCTTCTGCTCTGCTCTCTACGTGGGGGACCTCTGTGGCGGGGTGATGCTCGC
GGCCCAGGTGTTCATCGTCTCGCCGCAGTACCACTGGTTTGTGCAAGAATGCAATTGCTC
CATCTACCCTGGCACCATCACTGGACACCGCATGGCATGGGACATGATGATGAACTGGTC
GCCCACGGCCACCATGATCCTGGCGTACGTGATGCGCGTCCCCGAGGTCATCATAGACAT
CGTTAGCGGGGCTCACTGGGGCGTCATGTTCGGCTTGGCCTACTTCTCTATGCAGGGAGC
GTGGGCGAAGGTCATTGTCATCCTTCTGCTGGCCGCTGGGGTGGACGCGGGCACCACCAC
CGTTGGAGGCGCTGTTGCACGTTCCACCAACGTGATTGCCGGCGTGTTCAGCCATGGCCC
TCAGCAGAACATTCAGCTCATTAACACCAACGGCAGTTGGCACATCAACCGTACTGCCTT
GAATTGCAATGACTCCTTGAACACCGGCTTTCTCGCGGCCTTGTTCTACACCAACCGCTT
TAACTCGTCAGGGTGTCCAGGGCGCCTGTCCGCCTGCCGCAACATCGAGGCTTTCCGGAT
AGGGTGGGGCACCCTACAGTACGAGGATAATGTCACCAATCCAGAGGATATGAGGCCGT
ACTGCTGGCACTACCCCCCAAAGCCGTGTGGCGTAGTCCCCGCGAGGTCTGTGTGTGGCC
CAGTGTACTGTTTCACCCCCAGCCCGGTAGTAGTGGGCACGACCGACAGACGTGGAGTGC
CCACCTACACATGGGGAGAGAATGAGACAGATGTCTTCCTACTGAACAGCACCCGACCGC
CGCAGGGCTCATGGTTCGGCTGCACGTGGATGAACTCCACTGGTTTCACCAAGACTTGTG
GCGCGCCACCTTGCCGCACCAGAGCTGACTTCAACGCCAGCACGGACTTGTTGTGCCCTA
CGGATTGTTTTAGGAAGCATCCTGATGCCACTTATATTAAGTGTGGTTCTGGGCCCTGGC
TCACACCAAAGTGCCTGGTCCACTACCCTTACAGACTCTGGCATTACCCCTGCACAGTCA
ATTTTACCATCTTCAAGATAAGAATGTATGTAGGGGGGGTTGAGCACAGGCTCACGGCC
GCATGCAACTTCACTCGTGGGGATCGCTGCGACTTGGAGGACAGGGACAGGAGTCAGCTG
TCTCCTCTGTTGCACTCTACCACGGAATGGGCCATCCTGCCCTGCACCTACTCAGACTTAC
CCGCTTTGTCAACTGGTCTTCTCCACCTTCACCAGAACATCGTGGACGTACAATACATGT
ATGGCCTCTCACCTGCTATCACAAAATACGTCGTTCGATGGGAGTGGGTGGTACTCTTAT
TCCTGCTCTTAGCGGACGCCAGAGTCTGCGCCTGCTTGTGGATGCTCATCTTGTTGGGCC
AGGCCGAAGCAGCATTGGAGAAGTTGGTCGTCTTGCACGCTGCGAGTGCGGCTAACTGCC
ATGGCCTCCTATATTTTGCCATCTTCTTCGTGGCAGCTTGGCACATCAGGGGTCGGGTGG
TCCCCTTGACCACCTATTGCCTCACTGGCCTATGGCCCTTCTGCCTACTGCTCATGGCACT
GCCCCGGCAGGCTTATGCCTATGACGCACCTGTGCACGGACAGATAGGCGTGGGTTTGTT
GATATTGATCACCCTCTTCACACTCACCCCGGGGTATAAGACCCTCCTCGGCCAGTGTCT
GTGGTGGTTGTGCTATCTCCTGACCCTGGGGGAAGCCATGATTCAGGAGTGGGTACCACC
CATGCAGGTGCGCGGCGGCCGCGATGGCATCGCGTGGGCCGTCACTATATTCTGCCCGGG
TGTGGTGTTTGACATTACCAAATGGCTTTTGGCGTTGCTTGGGCCTGCTTACCTCTTAAG
GGCCGCTTTGACACATGTGCCGTACTTCGTCAGAGCTCACGCTCTGATAAGGGTATGCGC
TTTGGTGAAGCAGCTCGCGGGGGGTAGGTATGTTCAGGTGGCGCTATTGGCCCTTGGCAG
GTGGACTGGCACCTACATCTATGACCACCTCACACCTATGTCGGACTGGGCCGCTAGCGG
CCTGCGCGACTTAGCGGTCGCCGTGGAACCCATCATCTTCAGTCCGATGGAGAAGAAGGT
CATCGTCTGGGGAGCGGAGACGGCTGCATGTGGGGACATTCTACATGGACTTCCCGTGTC
CGCCCGACTCGGCCAGGAGATCCTCCTCGGCCCAGCTGATGGCTACACCTCCAAGGGGTG
GAAGCTCCTTGCTCCCATCACTGCTTATGCCCAGCAAACACGAGGCCTCCTGGGCGCCAT
AGTGGTGAGTATGACGGGGCGTGACAGGACAGAACAGGCCGGGGAAGTCCAAATCCTGT
CCACAGTCTCTCAGTCCTTCCTCGGAACAACCATCTCGGGGGTTTTGTGGACTGTTTACC
ACGGAGCTGGCAACAAGACTCTAGCCGGCTTACGGGGTCCGGTCACGCAGATGTACTCGA
GTGCTGAGGGGGACTTGGTAGGCTGGCCCAGCCCCCCTGGGACCAAGTCTTTGGAGCCGT



GCAAGTGTGGAGCCGTCGACCTATATCTGGTCACGCGGAACGCTGATGTCATCCCGGCTC
GGAGACGCGGGGACAAGCGGGGAGCATTGCTCTCCCCGAGACCCATTTCGACCTTGAAGG
GGTCCTCGGGGGGGCCGGTGCTCTGCCCTAGGGGCCACGTCGTTGGGCTCTTCCGAGCAG
CTGTGTGCTCTCGGGGCGTGGCCAAATCCATCGATTTCATCCCCGTTGAGACACTCGACG
TTGTTACAAGGTCTCCCACTTTCAGTGACAACAGCACGCCACCGGCTGTGCCCCAGACCT
ATCAGGTCGGGTACTTGCATGCTCCAACTGGCAGTGGAAAGAGCACCAAGGTCCCTGTCG
CGTATGCCGCCCAGGGGTACAAAGTACTAGTGCTTAACCCCTCGGTAGCTGCCACCCTGG
GGTTTGGGGCGTACCTATCCAAGGCACATGGCATCAATCCCAACATTAGGACTGGAGTCA
GGACCGTGATGACCGGGGAGGCCATCACGTACTCCACATATGGCAAATTTCTCGCCGATG
GGGGCTGCGCTAGCGGCGCCTATGACATCATCATATGCGATGAATGCCACGCTGTGGATG
CTACCTCCATTCTCGGCATCGGAACGGTCCTTGATCAAGCAGAGACAGCCGGGGTCAGAC
TAACTGTGCTGGCTACGGCCACACCCCCCGGGTCAGTGACAACCCCCCATCCCGATATAG
AAGAGGTAGGCCTCGGGCGGGAGGGTGAGATCCCCTTCTATGGGAGGGCGATTCCCCTAT
CCTGCATCAAGGGAGGGAGACACCTGATTTTCTGCCACTCAAAGAAAAAGTGTGACGAG
CTCGCGGCGGCCCTTCGGGGCATGGGCTTGAATGCCGTGGCATACTATAGAGGGTTGGAC
GTCTCCATAATACCAGCTCAGGGAGATGTGGTGGTCGTCGCCACCGACGCCCTCATGACG
GGGTACACTGGAGACTTTGACTCCGTGATCGACTGCAATGTAGCGGTCACCCAAGCTGTC
GACTTCAGCCTGGACCCCACCTTCACTATAACCACACAGACTGTCCCACAAGACGCTGTC
TCACGCAGTCAGCGCCGCGGGCGCACAGGTAGAGGAAGACAGGGCACTTATAGGTATGTT
TCCACTGGTGAACGAGCCTCAGGAATGTTTGACAGTGTAGTGCTTTGTGAGTGCTACGAC
GCAGGGGCTGCGTGGTACGATCTCACACCAGCGGAGACCACCGTCAGGCTTAGAGCGTAT
TTCAACACGCCCGGCCTACCCGTGTGTCAAGACCATCTTGAATTTTGGGAGGCAGTTTTC
ACCGGCCTCACACACATAGACGCCCACTTCCTCTCCCAAACAAAGCAAGCGGGGGAGAAC
TTCGCGTACCTAGTAGCCTACCAAGCTACGGTGTGCGCCAGAGCCAAGGCCCCTCCCCCG
TCCTGGGACGCCATGTGGAAGTGCCTGGCCCGACTCAAGCCTACGCTTGCGGGCCCCACA
CCTCTCCTGTACCGTTTGGGCCCTATTACCAATGAGGTCACCCTCACACACCCTGGGACG
AAGTACATCGCCACATGCATGCAAGCTGACCTTGAGGTCATGACCAGCACGTGGGTCCTA
GCTGGAGGAGTCCTGGCAGCCGTCGCCGCATATTGCCTGGCGACTGGATGCGTTTCCATC
ATCGGCCGCTTGCACGTCAACCAGCGAGTCGTCGTTGCGCCGGATAAGGAGGTCCTGTAT
GAGGCTTTTGATGAGATGGAGGAATGCGCCTCTAGGGCGGCTCTCATCGAAGAGGGGCA
GCGGATAGCCGAGATGTTGAAGTCCAAGATCCAAGGCTTGCTGCAGCAGGCCTCTAAGCA
GGCCCAGGACATACAACCCGCTATGCAGGCTTCATGGCCCAAAGTGGAACAATTTTGGGC
CAGACACATGTGGAACTTCATTAGCGGCATCCAATACCTCGCAGGATTGTCAACACTGCC
AGGGAACCCCGCGGTGGCTTCCATGATGGCATTCAGTGCCGCCCTCACCAGTCCGTTGTC
GACCAGTACCACCATCCTTCTCAACATCATGGGAGGCTGGTTAGCGTCCCAGATCGCACC
ACCCGCGGGGGCCACCGGCTTTGTCGTCAGTGGCCTGGTGGGGGCTGCCGTGGGCAGCAT
AGGCCTGGGTAAGGTGCTGGTGGACATCCTGGCAGGATATGGTGCGGGCATTTCGGGGGC
CCTCGTCGCATTCAAGATCATGTCTGGCGAGAAGCCCTCTATGGAAGATGTCATCAATCT
ACTGCCTGGGATCCTGTCTCCGGGAGCCCTGGTGGTGGGGGTCATCTGCGCGGCCATTCT
GCGCCGCCACGTGGGACCGGGGGAGGGCGCGGTCCAATGGATGAACAGGCTTATTGCCTT
TGCTTCCAGAGGAAACCACGTCGCCCCTACTCACTACGTGACGGAGTCGGATGCGTCGCA
GCGTGTGACCCAACTACTTGGCTCTCTTACTATAACCAGCCTACTCAGAAGACTCCACAA
TTGGATAACTGAGGACTGCCCCATCCCATGCTCCGGATCCTGGCTCCGCGACGTGTGGGA
CTGGGTTTGCACCATCTTGACAGACTTCAAAAATTGGCTGACCTCTAAATTGTTCCCCAA
GCTGCCCGGCCTCCCCTTCATCTCTTGTCAAAAGGGGTACAAGGGTGTGTGGGCCGGCAC
TGGCATCATGACCACGCGCTGCCCTTGCGGCGCCAACATCTCTGGCAATGTCCGCCTGGG



CTCTATGAGGATCACAGGGCCTAAAACCTGCATGAACACCTGGCAGGGGACCTTTCCTAT
CAATTGCTACACGGAGGGCCAGTGCGCGCCGAAACCCCCCACGAACTACAAGACCGCCAT
CTGGAGGGTGGCGGCCTCGGAGTACGCGGAGGTGACGCAGCATGGGTCGTACTCCTATGT
AACAGGACTGACCACTGACAATCTGAAAATTCCTTGCCAACTACCTTCTCCAGAGTTTTT
CTCCTGGGTGGACGGTGTGCAGATCCATAGGTTTGCACCCACACCAAAGCCGTTTTTCCG
GGATGAGGTCTCGTTCTGCGTTGGGCTTAATTCCTATGCTGTCGGGTCCCAGCTTCCCTG
TGAACCTGAGCCCGACGCAGACGTATTGAGGTCCATGCTAACAGATCCGCCCCACATCAC
GGCGGAGACTGCGGCGCGGCGCTTGGCACGGGGATCACCTCCATCTGAGGCGAGCTCCTC
AGTGAGCCAGCTATCAGCACCGTCGCTGCGGGCCACCTGCACCACCCACAGCAACACCTA
TGACGTGGACATGGTCGATGCCAACCTGCTCATGGAGGGCGGTGTGGCTCAGACAGAGCC
TGAGTCCAGGGTGCCCGTTCTGGACTTTCTCGAGCCAATGGCCGAGGAAGAGAGCGACCT
TGAGCCCTCAATACCATCGGAGTGCATGCTCCCCAGGAGCGGGTTTCCACGGGCCTTACC
GGCTTGGGCACGGCCTGACTACAACCCGCCGCTCGTGGAATCGTGGAGGAGGCCAGATTA
CCAACCGCCCACCGTTGCTGGTTGTGCTCTCCCCCCCCCCAAGAAGGCCCCGACGCCTCCC
CCAAGGAGACGCCGGACAGTGGGTCTGAGCGAGAGCACCATATCAGAAGCCCTCCAGCAA
CTGGCCATCAAGACCTTTGGCCAGCCCCCCTCGAGCGGTGATGCAGGCTCGTCCACGGGG
GCGGGCGCCGCCGAATCCGGCGGTCCGACGTCCCCTGGTGAGCCGGCCCCCTCAGAGACA
GGTTCCGCCTCCTCTATGCCCCCCCTCGAGGGGGAGCCTGGAGATCCGGACCTGGAGTCT
GATCAGGTAGAGCTTCAACCTCCCCCCCAGGGGGGGGGGGTAGCTCCCGGTTCGGGCTCG
GGGTCTTGGTCTACTTGCTCCGAGGAGGACGATACCACCGTGTGCTGCTCCATGTCATAC
TCCTGGACCGGGGCTCTAATAACTCCCTGTAGCCCCGAAGAGGAAAAGTTGCCAATCAAC
CCTTTGAGTAACTCGCTGTTGCGATACCATAACAAGGTGTACTGTACAACATCAAAGAGC
GCCTCACAGAGGGCTAAAAAGGTAACTTTTGACAGGACGCAAGTGCTCGACGCCCATTAT
GACTCAGTCTTAAAGGACATCAAGCTAGCGGCTTCCAAGGTCAGCGCAAGGCTCCTCACC
TTGGAGGAGGCGTGCCAGTTGACTCCACCCCATTCTGCAAGATCCAAGTATGGATTCGGG
GCCAAGGAGGTCCGCAGCTTGTCCGGGAGGGCCGTTAACCACATCAAGTCCGTGTGGAAG
GACCTCCTGGAAGACCCACAAACACCAATTCCCACAACCATCATGGCCAAAAATGAGGTG
TTCTGCGTGGACCCCGCCAAGGGGGGTAAGAAACCAGCTCGCCTCATCGTTTACCCTGAC
CTCGGCGTCCGGGTCTGCGAGAAAATGGCCCTCTATGACATTACACAAAAGCTTCCTCAG
GCGGTAATGGGAGCTTCCTATGGCTTCCAGTACTCCCCTGCCCAACGGGTGGAGTATCTC
TTGAAAGCATGGGCGGAAAAGAAGGACCCCATGGGTTTTTCGTATGATACCCGATGCTTC
GACTCAACCGTCACTGAGAGAGACATCAGGACCGAGGAGTCCATATACCAGGCCTGCTCC
CTGCCCGAGGAGGCCCGCACTGCCATACACTCGCTGACTGAGAGACTTTACGTAGGAGGG
CCCATGTTCAACAGCAAGGGTCAAACCTGCGGTTACAGACGTTGCCGCGCCAGCGGGGTG
CTAACCACTAGCATGGGTAACACCATCACATGCTATGTGAAAGCCCTAGCGGCCTGCAAG
GCTGCGGGGATAGTTGCGCCCACAATGCTGGTATGCGGCGATGACCTAGTAGTCATCTCA
GAAAGCCAGGGGACTGAGGAGGACGAGCGGAACCTGAGAGCCTTCACGGAGGCCATGAC
CAGGTACTCTGCCCCTCCTGGTGATCCCCCCAGACCGGAATATGACCTGGAGCTAATAAC
ATCCTGTTCCTCAAATGTGTCTGTGGCGTTGGGCCCGCGGGGCCGCCGCAGATACTACCT
GACCAGAGACCCAACCACTCCACTCGCCCGGGCTGCCTGGGAAACAGTTAGACACTCCCC
TATCAATTCATGGCTGGGAAACATCATCCAGTATGCTCCAACCATATGGGTTCGCATGGT
CCTAATGACACACTTCTTCTCCATTCTCATGGTCCAAGACACCCTGGACCAGAACCTCAA
CTTTGAGATGTATGGATCAGTATACTCCGTGAATCCTTTGGACCTTCCAGCCATAATTGA
GAGGTTACACGGGCTTGACGCCTTTTCTATGCACACATACTCTCACCACGAACTGACGCG
GGTGGCTTCAGCCCTCAGAAAACTTGGGGCGCCACCCCTCAGGGTGTGGAAGAGTCGGGC
TCGCGCAGTCAGGGCGTCCCTCATCTCCCGTGGAGGGAAAGCGGCCGTTTGCGGCCGATA



TCTCTTCAATTGGGCGGTGAAGACCAAGCTCAAACTCACTCCATTGCCGGAGGCGCGCCT
ACTGGACTTATCCAGTTGGTTCACCGTCGGCGCCGGCGGGGGCGACATTTTTCACAGCGT
GTCGCGCGCCCGACCCCGCTCATTACTCTTCGGCCTACTCCTACTTTTCGTAGGGGTAGGC
CTCTTCCTACTCCCCGCTCGGTAGAGCGGCACACACTAGGTACACTCCATAGCTAACTGT
TCCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTCTTTTTTTTTTTTT
TCCCTCTTTCTTCCCTTCTCATCTTATTCTACTTTCTTTCTTGGTGGCTCCATCTTAGCCC
TAGTCACGGCTAGCTGTGAAAGGTCCGTGAGCCGCATGACTGCAGAGAGTGCCGTAACTG
GTCTCTCTGCAGATCATGT 
 
Influenza	A‐PR8	
S1 
AGCGAAAGCAGGTCAATTATATTCAATATGGAAAGAATAAAAGAACTAAGAAATCTAAT
GTCGCAGTCTCGCACCCGCGAGATACTCACAAAAACCACCGTGGACCATATGGCCATAAT
CAAGAAGTACACATCAGGAAGACAGGAGAAGAACCCAGCACTTAGGATGAAATGGATGA
TGGCAATGAAATATCCAATTACAGCAGACAAGAGGATAACGGAAATGATTCCTGAGAGA
AATGAGCAAGGACAAACTTTATGGAGTAAAATGAATGATGCCGGATCAGACCGAGTGAT
GGTATCACCTCTGGCTGTGACATGGTGGAATAGGAATGGACCAATGACAAATACAGTTC
ATTATCCAAAAATCTACAAAACTTATTTTGAAAGAGTCGAAAGGCTAAAGCATGGAACC
TTTGGCCCTGTCCATTTTAGAAACCAAGTCAAAATACGTCGGAGAGTTGACATAAATCCT
GGTCATGCAGATCTCAGTGCCAAGGAGGCACAGGATGTAATCATGGAAGTTGTTTTCCCT
AACGAAGTGGGAGCCAGGATACTAACATCGGAATCGCAACTAACGATAACCAAAGAGAA
GAAAGAAGAACTCCAGGATTGCAAAATTTCTCCTTTGATGGTTGCATACATGTTGGAGA
GAGAACTGGTCCGCAAAACGAGATTCCTCCCAGTGGCTGGTGGAACAAGCAGTGTGTACA
TTGAAGTGTTGCATTTGACTCAAGGAACATGCTGGGAACAGATGTATACTCCAGGAGGG
GAAGTGAAGAATGATGATGTTGATCAAAGCTTGATTATTGCTGCTAGGAACATAGTGAG
AAGAGCTGCAGTATCAGCAGACCCACTAGCATCTTTATTGGAGATGTGCCACAGCACACA
GATTGGTGGAATTAGGATGGTAGACATCCTTAAGCAGAACCCAACAGAAGAGCAAGCCG
TGGGTATATGCAAGGCTGCAATGGGACTGAGAATTAGCTCATCCTTCAGTTTTGGTGGA
TTCACATTTAAGAGAACAAGCGGATCATCAGTCAAGAGAGAGGAAGAGGTGCTTACGGG
CAATCTTCAAACATTGAAGATAAGAGTGCATGAGGGATATGAAGAGTTCACAATGGTTG
GGAGAAGAGCAACAGCCATACTCAGAAAAGCAACCAGGAGATTGATTCAGCTGATAGTG
AGTGGGAGAGACGAACAGTCGATTGCCGAAGCAATAATTGTGGCCATGGTATTTTCACA
AGAGGATTGTATGATAAAAGCAGTTAGAGGTGATCTGAATTTCGTCAATAGGGCGAATC
AGCGACTGAATCCTATGCATCAACTTTTAAGACATTTTCAGAAGGATGCGAAAGTGCTT
TTTCAAAATTGGGGAGTTGAACCTATCGACAATGTGATGGGAATGATTGGGATATTGCC
CGACATGACTCCAAGCATCGAGATGTCAATGAGAGGAGTGAGAATCAGCAAAATGGGTG
TAGATGAGTACTCCAGCACGGAGAGGGTAGTGGTGAGCATTGACCGGTTCTTGAGAGTC
CGGGACCAACGAGGAAATGTACTACTGTCTCCCGAGGAGGTCAGTGAAACACAGGGAAC
AGAGAAACTGACAATAACTTACTCATCGTCAATGATGTGGGAGATTAATGGTCCTGAAT
CAGTGTTGGTCAATACCTATCAATGGATCATCAGAAACTGGGAAACTGTTAAAATTCAG
TGGTCCCAGAACCCTACAATGCTATACAATAAAATGGAATTTGAACCATTTCAGTCTTTA
GTACCTAAGGCCATTAGAGGCCAATACAGTGGGTTTGTGAGAACTCTGTTCCAACAAAT
GAGGGATGTGCTTGGGACATTTGATACCGCACAGATAATAAAACTTCTTCCCTTCGCAGC
CGCTCCACCAAAGCAAAGTAGAATGCAGTTCTCCTCATTTACTGTGAATGTGAGGGGATC
AGGAATGAGAATACTTGTAAGGGGCAATTCTCCTGTATTCAACTACAACAAGGCCACGA
AGAGACTCACAGTTCTCGGAAAGGATGCTGGCACTTTAACCGAAGACCCAGATGAAGGC



ACAGCTGGAGTGGAGTCCGCTGTTCTGAGGGGATTCCTCATTCTGGGCAAAGAAGACAG
GAGATATGGGCCAGCATTAAGCATCAATGAACTGAGCAACCTTGCGAAAGGAGAGAAGG
CTAATGTGCTAATTGGGCAAGGAGACGTGGTGTTGGTAATGAAACGAAAACGGGACTCT
AGCATACTTACTGACAGCCAGACAGCGACCAAAAGAATTCGGATGGCCATCAATTAGTG
TCGAATAGTTTAAAAACGACCTTGTTTCTACT 
S2	
AGCGAAAGCAGGCAAACCATTTGAATGGATGTCAATCCGACCTTACTTTTCTTAAAAGT
GCCAGCACAAAATGCTATAAGCACAACTTTCCCTTATACCGGAGACCCTCCTTACAGCCA
TGGGACAGGAACAGGATACACCATGGATACTGTCAACAGGACACATCAGTACTCAGAAA
AGGCAAGATGGACAACAAACACCGAAACTGGAGCACCGCAACTCAACCCGATTGATGGGC
CACTGCCAGAAGACAATGAACCAAGTGGTTATGCCCAAACAGATTGTGTATTGGAAGCA
ATGGCTTTCCTTGAGGAATCCCATCCTGGTATTTTTGAAAACTCGTGTATTGAAACGATG
GAGGTTGTTCAGCAAACACGAGTAGACAAGCTGACACAAGGCCGACAGACCTATGACTG
GACTTTAAATAGAAACCAGCCTGCTGCAACAGCATTGGCCAACACAATAGAAGTGTTCA
GATCAAATGGCCTCACGGCCAATGAGTCTGGAAGGCTCATAGACTTCCTTAAGGATGTAA
TGGAGTCAATGAAAAAAGAAGAAATGGGGATCACAACTCATTTTCAGAGAAAGAGACGG
GTGAGAGACAATATGACTAAGAAAATGATAACACAGAGAACAATAGGTAAAAGGAAACA
GAGATTGAACAAAAGGAGTTATCTAATTAGAGCATTGACCCTGAACACAATGACCAAAG
ATGCTGAGAGAGGGAAGCTAAAACGGAGAGCAATTGCAACCCCAGGGATGCAAATAAGG
GGGTTTGTATACTTTGTTGAGACACTGGCAAGGAGTATATGTGAGAAACTTGAACAATC
AGGGTTGCCAGTTGGAGGCAATGAGAAGAAAGCAAAGTTGGCAAATGTTGTAAGGAAGA
TGATGACCAATTCTCAGGACACCGAACTTTCTTTGACCATCACTGGAGATAACACCAAAT
GGAACGAAAATCAGAATCCTCGGATGTTTTTGGCCATGATCACATATATGACCAGAAAT
CAGCCCGAATGGTTCAGAAATGTTCTAAGTATTGCTCCAATAATGTTCTCAAACAAAAT
GGCGAGACTGGGAAAAGGGTATATGTTTGAGAGCAAGAGTATGAAACTTAGAACTCAAA
TACCTGCAGAAATGCTAGCAAGCATTGATTTGAAATATTTCAATGATTCAACAAGAAAG
AAGATTGAAAAAATCCGACCGCTCTTAATAGAGGGGACTGCATCATTGAGCCCTGGAAT
GATGATGGGCATGTTCAATATGTTAAGCACTGTATTAGGCGTCTCCATCCTGAATCTTGG
ACAAAAGAGATACACCAAGACTACTTACTGGTGGGATGGTCTTCAATCCTCTGACGATTT
TGCTCTGATTGTGAATGCACCCAATCATGAAGGGATTCAAGCCGGAGTCGACAGGTTTTA
TCGAACCTGTAAGCTACATGGAATCAATATGAGCAAGAAAAAGTCTTACATAAACAGAA
CAGGTACATTTGAATTCACAAGTTTTTTCTATCGTTATGGGTTTGTTGCCAATTTCAGCA
TGGAGCTTCCCAGTTTTGGTGTGTCTGGGAGCAACGAGTCAGCGGACATGAGTATTGGA
GTTACTGTCATCAAAAACAATATGATAAACAATGATCTTGGTCCAGCAACAGCTCAAAT
GGCCCTTCAGTTGTTCATCAAAGATTACAGGTACACGTACCGATGCCATAGAGGTGACAC
ACAAATACAAACCCGAAGATCATTTGAAATAAAGAAACTGTGGGAGCAAACCCGTTCCA
AAGCTGGACTGCTGGTCTCCGACGGAGGCCCAAATTTATACAACATTAGAAATCTCCACA
TTCCTGAAGTCTGCCTAAAATGGGAATTGATGGATGAGGATTACCAGGGGCGTTTATGC
AACCCACTGAACCCATTTGTCAGCCATAAAGAAATTGAATCAATGAACAATGCAGTGAT
GATGCCAGCACATGGTCCAGCCAAAAACATGGAGTATGATGCTGTTGCAACAACACACTC
CTGGATCCCCAAAAGAAATCGATCCATCTTGAATACAAGTCAAAGAGGAGTACTTGAAG
ATGAACAAATGTACCAAAGGTGCTGCAATTTATTTGAAAAATTCTTCCCCAGCAGTTCA
TACAGAAGACCAGTCGGGATATCCAGTATGGTGGAGGCTATGGTTTCCAGAGCCCGAAT
TGATGCACGGATTGATTTCGAATCTGGAAGGATAAAGAAAGAAGAGTTCACTGAGATCA
TGAAGATCTGTTCCACCATTGAAGAGCTCAGACGGCAAAAATAGTGAATTTAGCTTGTC
CTTCATGAAAAAATGCCTTGTTCCTACT 



S3	
AGCGAAAGCAGGTACTGATCCAAAATGGAAGATTTTGTGCGACAATGCTTCAATCCGAT
GATTGTCGAGCTTGCGGAAAAAACAATGAAAGAGTATGGGGAGGACCTGAAAATCGAAA
CAAACAAATTTGCAGCAATATGCACTCACTTGGAAGTATGCTTCATGTATTCAGATTTCC
ACTTCATCAATGAGCAAGGCGAGTCAATAATCGTAGAACTTGGTGATCCTAATGCACTTT
TGAAGCACAGATTTGAAATAATCGAGGGAAGAGATCGCACAATGGCCTGGACAGTAGTA
AACAGTATTTGCAACACTACAGGGGCTGAGAAACCAAAGTTTCTACCAGATTTGTATGA
TTACAAGGAAAATAGATTCATCGAAATTGGAGTAACAAGGAGAGAAGTTCACATATACT
ATCTGGAAAAGGCCAATAAAATTAAATCTGAGAAAACACACATCCACATTTTCTCGTTC
ACTGGGGAAGAAATGGCCACAAAGGCCGACTACACTCTCGATGAAGAAAGCAGGGCTAG
GATCAAAACCAGGCTATTCACCATAAGACAAGAAATGGCCAGCAGAGGCCTCTGGGATT
CCTTTCGTCAGTCCGAGAGAGGAGAAGAGACAATTGAAGAAAGGTTTGAAATCACAGGA
ACAATGCGCAAGCTTGCCGACCAAAGTCTCCCGCCGAACTTCTCCAGCCTTGAAAATTTT
AGAGCCTATGTGGATGGATTCGAACCGAACGGCTACATTGAGGGCAAGCTGTCTCAAAT
GTCCAAAGAAGTAAATGCTAGAATTGAACCTTTTTTGAAAACAACACCACGACCACTTA
GACTTCCGAATGGGCCTCCCTGTTCTCAGCGGTCCAAATTCCTGCTGATGGATGCCTTAA
AATTAAGCATTGAGGACCCAAGTCATGAAGGAGAGGGAATACCGCTATATGATGCAATC
AAATGCATGAGAACATTCTTTGGATGGAAGGAACCCAATGTTGTTAAACCACACGAAAA
GGGAATAAATCCAAATTATCTTCTGTCATGGAAGCAAGTACTGGCAGAACTGCAGGACA
TTGAGAATGAGGAGAAAATTCCAAAGACTAAAAATATGAAAAAAACAAGTCAGCTAAAG
TGGGCACTTGGTGAGAACATGGCACCAGAAAAGGTAGACTTTGACGACTGTAAAGATGT
AGGTGATTTGAAGCAATATGATAGTGATGAACCAGAATTGAGGTCGCTTGCAAGTTGGA
TTCAGAATGAGTTCAACAAGGCATGCGAACTGACAGATTCAAGCTGGATAGAGCTTGAT
GAGATTGGAGAAGATGTGGCTCCAATTGAACACATTGCAAGCATGAGAAGGAATTATTT
CACATCAGAGGTGTCTCACTGCAGAGCCACAGAATACATAATGAAGGGGGTGTACATCA
ATACTGCCTTACTTAATGCATCTTGTGCAGCAATGGATGATTTCCAATTAATTCCAATGA
TAAGCAAGTGTAGAACTAAGGAGGGAAGGCGAAAGACCAACTTGTATGGTTTCATCATA
AAAGGAAGATCCCACTTAAGGAATGACACCGACGTGGTAAACTTTGTGAGCATGGAGTT
TTCTCTCACTGACCCAAGACTTGAACCACACAAATGGGAGAAGTACTGTGTTCTTGAGAT
AGGAGATATGCTTCTAAGAAGTGCCATAGGCCAGGTTTCAAGGCCCATGTTCTTGTATGT
GAGGACAAATGGAACCTCAAAAATTAAAATGAAATGGGGAATGGAGATGAGGCGTTGTC
TCCTCCAGTCACTTCAACAAATTGAGAGTATGATTGAAGCTGAGTCCTCTGTCAAAGAGA
AAGACATGACCAAAGAGTTCTTTGAGAACAAATCAGAAACATGGCCCATTGGAGAGTCT
CCCAAAGGAGTGGAGGAAAGTTCCATTGGGAAGGTCTGCAGGACTTTATTAGCAAAGTC
GGTATTTAACAGCTTGTATGCATCTCCACAACTAGAAGGATTTTCAGCTGAATCAAGAA
AACTGCTTCTTATCGTTCAGGCTCTTAGGGACAATCTGGAACCTGGGACCTTTGATCTTG
GGGGGCTATATGAAGCAATTGAGGAGTGCCTAATTAATGATCCCTGGGTTTTGCTTAAT
GCTTCTTGGTTCAACTCCTTCCTTACACATGCATTGAGTTAGTTGTGGCAGTGCTACTAT
TTGCTATCCATACTGTCCAAAAAAGTACCTTGTTTCTACT 
S4	
AGCAAAAGCAGGGGAAAATAAAAACAACCAAAATGAAGGCAAACCTACTGGTCCTGTTA
TGTGCACTTGCAGCTGCAGATGCAGACACAATATGTATAGGCTACCATGCGAACAATTCA
ACCGACACTGTTGACACAGTGCTCGAGAAGAATGTGACAGTGACACACTCTGTTAACCTG
CTCGAAGACAGCCACAACGGAAAACTATGTAGATTAAAAGGAATAGCCCCACTACAATT
GGGGAAATGTAACATCGCCGGATGGCTCTTGGGAAACCCAGAATGCGACCCACTGCTTCC
AGTGAGATCATGGTCCTACATTGTAGAAACACCAAACTCTGAGAATGGAATATGTTATC



CAGGAGATTTCATCGACTATGAGGAGCTGAGGGAGCAATTGAGCTCAGTGTCATCATTC
GAAAGATTCGAAATATTTCCCAAAGAAAGCTCATGGCCCAACCACAACACAACCAAAGG
AGTAACGGCAGCATGCTCCCATGCGGGGAAAAGCAGTTTTTACAGAAATTTGCTATGGC
TGACGGAGAAGGAGGGCTCATACCCAAAGCTGAAAAATTCTTATGTGAACAAGAAAGGG
AAAGAAGTCCTTGTACTGTGGGGTATTCATCACCCGTCTAACAGTAAGGATCAACAGAA
TATCTATCAGAATGAAAATGCTTATGTCTCTGTAGTGACTTCAAATTATAACAGGAGAT
TTACCCCGGAAATAGCAGAAAGACCCAAAGTAAGAGATCAAGCTGGGAGGATGAACTAT
TACTGGACCTTGCTAAAACCCGGAGACACAATAATATTTGAGGCAAATGGAAATCTAAT
AGCACCAAGGTATGCTTTCGCACTGAGTAGAGGCTTTGGGTCCGGCATCATCACCTCAAA
CGCATCAATGCATGAGTGTAACACGAAGTGTCAAACACCCCTGGGAGCTATAAACAGCA
GTCTCCCTTTCCAGAATATACACCCAGTCACAATAGGAGAGTGCCCAAAATACGTCAGGA
GTGCCAAATTGAGGATGGTTACAGGACTAAGGAACATTCCGTCCATTCAATCCAGAGGTC
TATTTGGAGCCATTGCCGGTTTTATTGAAGGGGGATGGACTGGAATGATAGATGGATGG
TACGGTTATCATCATCAGAATGAACAGGGATCAGGCTATGCAGCGGATCAAAAAAGCAC
ACAAAATGCCATTAACGGGATTACAAACAAGGTGAACTCTGTTATCGAGAAAATGAACA
TTCAATTCACAGCTGTGGGTAAAGAATTCAACAAATTAGAAAAAAGGATGGAAAATTTA
AATAAAAAAGTTGATGATGGATTTCTGGACATTTGGACATATAATGCAGAATTGTTAGT
TCTACTGGAAAATGAAAGGACTCTGGATTTCCATGACTCAAATGTGAAGAATCTGTATG
AGAAAGTAAAAAGCCAATTAAAGAATAATGCCAAAGAAATCGGAAATGGATGTTTTGAG
TTCTACCACAAGTGTGACAATGAATGCATGGAAAGTGTAAGAAATGGGACTTATGATTA
TCCCAAATATTCAGAAGAGTCAAAGTTGAACAGGGAAAAGGTAGATGGAGTGAAATTGG
AATCAATGGGGATCTATCAGATTCTGGCGATCTACTCAACTGTCGCCAGTTCACTGGTGC
TTTTGGTCTCCCTGGGGGCAATCAGTTTCTGGATGTGTTCTAATGGATCTTTGCAGTGCA
GAATATGCATCTGAGATTAGAATTTCAGAAATATGAGGAAAAACACCCTTGTTTCTACT 
S5	
AGCAAAAGCAGGGTAGATAATCACTCACTGAGTGACATCAAAATCATGGCGTCCCAAGG
CACCAAACGGTCTTACGAACAGATGGAGACTGATGGAGAACGCCAGAATGCCACTGAAA
TCAGAGCATCCGTCGGAAAAATGATTGGTGGAATTGGACGATTCTACATCCAAATGTGC
ACAGAACTTAAACTCAGTGATTATGAGGGACGGTTGATCCAAAACAGCTTAACAATAGA
GAGAATGGTGCTCTCTGCTTTTGACGAAAGGAGAAATAAATACCTGGAAGAACATCCCA
GTGCGGGGAAGGATCCTAAGAAAACTGGAGGACCTATATACAGAAGAGTAAACGGAAAG
TGGATGAGAGAACTCATCCTTTATGACAAAGAAGAAATAAGGCGAATCTGGCGCCAAGC
TAATAATGGTGACGATGCAACGGCTGGTCTGACTCACATGATGATCTGGCATTCCAATTT
GAATGATGCAACTTATCAGAGGACAAGGGCTCTTGTTCGCACCGGAATGGATCCCAGGAT
GTGCTCTCTGATGCAAGGTTCAACTCTCCCTAGGAGGTCTGGAGCCGCAGGTGCTGCAGT
CAAAGGAGTTGGAACAATGGTGATGGAATTGGTCAGGATGATCAAACGTGGGATCAATG
ATCGGAACTTCTGGAGGGGTGAGAATGGACGAAAAACAAGAATTGCTTATGAAAGAATG
TGCAACATTCTCAAAGGGAAATTTCAAACTGCTGCACAAAAAGCAATGATGGATCAAGT
GAGAGAGAGCCGGGACCCAGGGAATGCTGAGTTCGAAGATCTCACTTTTCTAGCACGGTC
TGCACTCATATTGAGAGGGTCGGTTGCTCACAAGTCCTGCCTGCCTGCCTGTGTGTATGG
ACCTGCCGTAGCCAGTGGGTACGACTTTGAAAGAGAGGGATACTCTCTAGTCGGAATAG
ACCCTTTCAGACTGCTTCAAAACAGCCAAGTGTACAGCCTAATCAGACCAAATGAGAATC
CAGCACACAAGAGTCAACTGGTGTGGATGGCATGCCATTCTGCCGCATTTGAAGATCTAA
GAGTATTGAGCTTCATCAAAGGGACGAAGGTGGTCCCAAGAGGGAAGCTTTCCACTAGA
GGAGTTCAAATTGCTTCCAATGAAAATATGGAGACTATGGAATCAAGTACACTTGAACT
GAGAAGCAGGTACTGGGCCATAAGGACCAGAAGTGGAGGAAACACCAATCAACAGAGGG



CATCTGCGGGCCAAATCAGCATACAACCTACGTTCTCAGTACAGAGAAATCTCCCTTTTG
ACAGAACAACCGTTATGGCAGCATTCACTGGGAATACAGAGGGGAGAACATCTGACATG
AGGACCGAAATCATAAGGATGATGGAAAGTGCAAGACCAGAAGATGTGTCTTTCCAGGG
GCGGGGAGTCTTCGAGCTCTCGGACGAAAAGGCAGCGAGCCCGATCGTGCCTTCCTTTGA
CATGAGTAATGAAGGATCTTATTTCTTCGGAGACAATGCAGAGGAGTACGACAATTAAA
GAAAAATACCCTTGTTTCTACT 
S6	
AGCGAAAGCAGGGGTTTAAAATGAATCCAAATCAGAAAATAATAACCATTGGATCAATC
TGTCTGGTAGTCGGACTAATTAGCCTAATATTGCAAATAGGGAATATAATCTCAATATG
GATTAGCCATTCAATTCAAACTGGAAGTCAAAACCATACTGGAATATGCAACCAAAACA
TCATTACCTATAAAAATAGCACCTGGGTAAAGGACACAACTTCAGTGATATTAACCGGC
AATTCATCTCTTTGTCCCATCCGTGGGTGGGCTATATACAGCAAAGACAATAGCATAAGA
ATTGGTTCCAAAGGAGACGTTTTTGTCATAAGAGAGCCCTTTATTTCATGTTCTCACTTG
GAATGCAGGACCTTTTTTCTGACCCAAGGTGCCTTACTGAATGACAGGCATTCAAATGGG
ACTGTTAAGGACAGAAGCCCTTATAGGGCCTTAATGAGCTGCCCTGTCGGTGAAGCTCCG
TCCCCGTACAATTCAAGATTTGAATCGGTTGCTTGGTCAGCAAGTGCATGTCATGATGGC
ATGGGCTGGCTAACAATCGGAATTTCAGGTCCAGATAATGGAGCAGTGGCTGTATTAAA
ATACAACGGCATAATAACTGAAACCATAAAAAGTTGGAGGAAGAAAATATTGAGGACAC
AAGAGTCTGAATGTGCCTGTGTAAATGGTTCATGTTTTACTATAATGACTGATGGCCCG
AGTGATGGGCTGGCCTCGTACAAAATTTTCAAGATCGAAAAGGGGAAGGTTACTAAATC
AATAGAGTTGAATGCACCTAATTCTCACTATGAGGAATGTTCCTGTTACCCTGATACCGG
CAAAGTGATGTGTGTGTGCAGAGACAATTGGCATGGTTCGAACCGGCCATGGGTGTCTT
TCGATCAAAACCTGGATTATCAAATAGGATACATCTGCAGTGGGGTTTTCGGTGACAAC
CCGCGTCCCAAAGATGGAACAGGCAGCTGTGGTCCAGTGTATGTTGATGGAGCAAACGG
AGTAAAGGGATTTTCATATAGGTATGGTAATGGTGTTTGGATAGGAAGGACCAAAAGTC
ACAGTTCCAGACATGGGTTTGAGATGATTTGGGATCCTAATGGATGGACAGAGACTGAT
AGTAAGTTCTCTGTGAGGCAAGATGTTGTGGCAATGACTGATTGGTCAGGGTATAGCGG
GAGTTTCGTTCAACATCCTGAGCTAACAGGGCTAGACTGTATAAGGCCGTGCTTCTGGGT
TGAATTAATCAGGGGACGACCTAAAGAAAAAACAATCTGGACTAGTGCGAGCAGCATTT
CTTTTTGTGGCGTGAATAGTGATACTGTAGATTGGTCTTGGCCAGACGGTGCTGAGTTGC
CATTCACCATTGACAAGTAGTCTGTTCAAAAAACTCCTTGTTTCTACT 
S7	
AGCGAAAGCAGGTAGATATTGAAAGATGAGTCTTCTAACCGAGGTCGAAACGTACGTTC
TCTCTATCATCCCGTCAGGCCCCCTCAAAGCCGAGATCGCACAGAGACTTGAAGATGTCT
TTGCAGGGAAGAACACCGATCTTGAGGTTCTCATGGAATGGCTAAAGACAAGACCAATC
CTGTCACCTCTGACTAAGGGGATTTTAGGATTTGTGTTCACGCTCACCGTGCCCAGTGAG
CGAGGACTGCAGCGTAGACGCTTTGTCCAAAATGCCCTTAATGGGAACGGGGATCCAAAT
AACATGGACAAAGCAGTTAAACTGTATAGGAAGCTCAAGAGGGAGATAACATTCCATGG
GGCCAAAGAAATCTCACTCAGTTATTCTGCTGGTGCACTTGCCAGTTGTATGGGCCTCAT
ATACAACAGGATGGGGGCTGTGACCACTGAAGTGGCATTTGGCCTGGTATGTGCAACCTG
TGAACAGATTGCTGACTCCCAGCATCGGTCTCATAGGCAAATGGTGACAACAACCAACCC
ACTAATCAGACATGAGAACAGAATGGTTTTAGCCAGCACTACAGCTAAGGCTATGGAGC
AAATGGCTGGATCGAGTGAGCAAGCAGCAGAGGCCATGGAGGTTGCTAGTCAGGCTAGG
CAAATGGTGCAAGCGATGAGAACCATTGGGACTCATCCTAGCTCCAGTGCTGGTCTGAAA
AATGATCTTCTTGAAAATTTGCAGGCCTATCAGAAACGAATGGGGGTGCAGATGCAACG
GTTCAAGTGATCCTCTCGCTATTGCCGCAAATATCATTGGGATCTTGCACTTGATATTGT



GGATTCTTGATCGTCTTTTTTTCAAATGCATTTACCGTCGCTTTAAATACGGACTGAAAG
GAGGGCCTTCTACGGAAGGAGTGCCAAAGTCTATGAGGGAAGAATATCGAAAGGAACAG
CAGAGTGCTGTGGATGCTGACGATGGTCATTTTGTCAGCATAGAGCTGGAGTAAAAAAC
TACCTTGTTTCTACT 
S8	
AGCAAAAGCAGGGTGACAAAGACATAATGGATCCAAACACTGTGTCAAGCTTTCAGGTA
GATTGCTTTCTTTGGCATGTCCGCAAACGAGTTGCAGACCAAGAACTAGGTGATGCCCCA
TTCCTTGATCGGCTTCGCCGAGATCAGAAATCCCTAAGAGGAAGGGGCAGCACTCTTGGT
CTGGACATCGAGACAGCCACACGTGCTGGAAAGCAGATAGTGGAGCGGATTCTGAAAGA
AGAATCCGATGAGGCACTTAAAATGACCATGGCCTCTGTACCTGCGTCGCGTTACCTAAC
CGACATGACTCTTGAGGAAATGTCAAGGGAATGGTCCATGCTCATACCCAAGCAGAAAG
TGGCAGGCCCTCTTTGTATCAGAATGGACCAGGCGATCATGGATAAAAACATCATACTG
AAAGCGAACTTCAGTGTGATTTTTGACCGGCTGGAGACTCTAATATTGCTAAGGGCTTTC
ACCGAAGAGGGAGCAATTGTTGGCGAAATTTCACCATTGCCTTCTCTTCCAGGACATACT
GCTGAGGATGTCAAAAATGCAGTTGGAGTCCTCATCGGAGGACTTGAATGGAATGATAA
CACAGTTCGAGTCTCTGAAACTCTACAGAGATTCGCTTGGAGAAGCAGTAATGAGAATG
GGAGACCTCCACTCACTCCAAAACAGAAACGAGAAATGGCGGGAACAATTAGGTCAGAA
GTTTGAAGAAATAAGATGGTTGATTGAAGAAGTGAGACACAAACTGAAGGTAACAGAGA
ATAGTTTTGAGCAAATAACATTTATGCAAGCCTTACATCTATTGCTTGAAGTGGAGCAA
GAGATAAGAACTTTCTCATTTCAGCTTATTTAATAATAAAAAACACCCTTGTTTCTACT 
 
HIV‐1084i	
	
TGGATGGGTTAATTTACTCCAAGAAAAGGCAAGACATCCTTGATCTGTGGATCTATCAC
ACACAAGGCTTCTTCCCTGATTGGCAAAACTACACACCGGGACCAGGGGACAGATATCCA
CTGACCTTTGGATGGTGCTTCAAGCTAGTGCCAGTTGACCCAAGAGAAGTAGAAGAAGCC
ACTGAAGGAGAGAACAGCTGTTTACTACACCCTATGAGCCTGCATGGACTGGAAGATGC
GGACAGAGAAGTATTAAGGTGGAAGTTTGACAGTCACCTAGCACACAGACACCTGGCCC
GCGAGCTACATCCGGAGTTTTACAAAGACTGCTGACACAGAAGGGACTTTCCGCTGGGAC
TTTCCACTGGGGCGTTCCAGGAGGTGTGGTCTGGGCGGGACTGGGGAGTGGCCAGCCCTC
AGATGCTGCATATAAGCAGCTGCTTTTCGCTTGTACTGGGTCTCTCTAGGTAGACCAGAT
CTGAGCCCGGGAGCTCTCTGGCTATCTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTT
GCCTTGAGTGCTCTAAGTAGTGTGTGCCCGTCTGTTGTGTGACTCTGGTAACTAGAGATC
CCTCAGACCCGTTGTGGTAGTGTGGAAAATCTCTAGCAGTGGCGCCCGAACAGGGACTTG
AAAGCGAAAGTAAGACCAGAGGAGATCTCTCGACGCAGGACTCGGCTTGCTGAAGTGCA
CTCGGCAAGAGGCGAGAGCGGCGGCTGGTGAGTACGCCAAATTTTATTTGACTAGCGGA
GGCTAGGAGGAGAGAGATGGGTGCGAGAGCGTCAATATTAAGAGGGGAAAAATTAGATA
AGTGGGAAAAAATTAGGTTAAGGCCAGGGGGAAAGAAACATTATATGCTAAAACACTTA
GTATGGGCAAGCAGGGAGCTGGAAAGATTTGCACTTAACCCTGGCCTTTTAGAGACATC
AGAAGGCTGTAAACAAATAATGAAACAGCTACAACCAGCTCTTCAGACAGGAACAGAGG
AACTTAGATCATTATATAACACAGTAGCAACTCTCTGTTGTGTACATGAAAAGATAGAG
GTACGAGACACCAAGGAAGCCTTAGACAAAATGGAAGAAGAACAAAACAAAAGTCAGCA
AAAAACACAGCAAGCAGAAGCGGCTGACAAAGGAAAGGTCAGTCAAAACTATCCTATAG
TGCAGAATCTCCAAGGGCAAATGGTACACCAGGCCATATCACCGAGAACTCTGAATGCAT
GGGTAAAAGTAATAGAGGAGAAGGCTTTCAGCCCAGAGGTAATACCCATGTTTACAGCA
TTATCAGAAGGAGCCACCCCACAAGATTTAAACACCATGTTAAATACAGTGGGGGGACA



TCAAGCAGCCATGCAAATGTTAAAAGATACCATTAATGAGGAGGCTGCAGAATGGGATA
GGTTACATCCAGTGCATGCAGGGCCTATTGCACCAGGCCAAATAAGAGAACCAAGGGGA
AGTGACATAGCAGGAACTACTAGTACCCTTCAGGAGCAAATAGCATGGATGACAAATAA
CCCACCTATTCCAGTAGGAGACATCTATAAAAGATGGATAATTCTGGGGTTAAATAAAA
TAGTAAGAATGTATAGCCCTGTCAGCATTTTGGACATAAAACAAGGACCAAAAGAACCC
TTTAGAGACTATGTAGACAGGTTCTTTAAAACTTTAAGAGCTGAACAGTCTACACAAGA
GGTAAAAAACTGGATGACAGACACCTTGTTGGTCCAAAATGCGAACCCAGATTGTAAGA
CCATTTTAAGAGCATTAGGAACAGGGGCTACATTAGAAGAGATGATGACAGCATGTCAG
GGAGTGGGGGGACCTAGCCACAAAGCAAGAGTTTTGGCTGAGGCAATGAGCCAAGCAGG
CAATACAAATATAATGATGCAGAGAAGCAATTTTAAAGGCCCTAGAAGAATTATTAAAT
GTTTCAACTGTGGCAAGGAGGGGCACATAGCTAGAAATTGCAGGGCCCCCAGGAAAAAG
GGCTGTTGGAAATGTGGAAAGGAAGGACACCAAATAAAAGATTGTACTGAGAGGCAGGC
TAATTTTTTAGGGAAAATTTGGCCTTCCCACAAGGGAAGGCCAGGGAATTTCCTTCAGA
ACAGACCAGAGCCAACAGCCCCACCAGCAGAGAGTTTCAGGTTCGAGGAGACAACCCCCG
CTCCGAAGCAGGAGCCGAACGACAGGGAACCCTTAACTTCCCTCAAATCACTCTTTGGCA
GCGACCCCTCGTCTCAATAAAAGTAGGGGGCCAAATAAGGGAGGCTCTCTTAGATACAGG
AGCAGATGATACAGTATTAGAAGACATAAATTTGCCAGGAAAATGGAAACCAAAAATGA
TAGGAGGAATTGGAGGTTTTATCAAAGTAAGACAGTATGAACAAATACTTATAGAAATT
TGTGGAAAAAAGGCTATAGGTACAGTATTAGTAGGACCTACCCCTGTCAACATAATTGG
AAGGAATATGTTGACACAGCTTGGGTGTACACTAAATTTTCCAATTAGTCCCATTGAAA
CTGTACCAGTAAAATTAAAGCCAGGGATGGATGGCCCAAGGGTTAAACAATGGCCATTG
ACAGAAGAGAAAATAAAAGCATTAACAGCAATTTGTGAAGACATGGAGAAGGAAGGAA
AAATTACAAAAATTGGGCCTGAAAATCCATATAACACTCCAGTATTTGCCATAAAAAAG
AAGGACAGTACTAAGTGGAGAAAATTAGTAGATTTCAGGGAACTCAATAAAAGAACTCA
AGACTTTTGGGAAGTTCAATTAGGAATACCACACCCAGCAGGGTTAAAAAAGAAAAAAT
CAGTGACAGTGCTGGATGTGGGGGATGCATATTTTTCAGTTCCTTTAGATGAAAACTTC
AGGAAATATACTGCATTCACCATACCTAGTATAAACAATGCAGCACCAGGGATTAGATA
TCAATATAATGTGCTTCCACAGGGATGGAAAGGATCACCAGCAATATTCCAGAGTAGCA
TGACAAAAATCTTAGAGCCCTTTAGGACACAAAATCCAGACATAGTTATCTATCAATAT
ATGGATGACTTGTATGTAGGATCTGACTTGGAAATAGGGCAACATAGAGCAAAAATAGA
GAAGTTAAGAGAACATTTATTGAAATGGGGACTCACCACACCAGACAAGAAACATCAGA
AAGAACCCCCATTTCTTTGGATGGGGTATGAACTCCATCCTGACAAATGGACAGTACAGC
CTATACAGCTGCCAGAAAAGGATAGCTGGACTGTCAATGATATACAGAAGTTAGTGGGA
AAATTAAACTGGGCAAGTCAGATTTACCCAGGGATTAAAGTAAAGCAACTGTGTAAACT
CCTTAGGGGAGCCAAAGCATTAACAGACATAGTACCACTGACTGAAGAAGCAGAATTAG
AATTGGCAGAAAACAGGGAAATTTTAAAAGAACCAGTACATGGAGTATATTATGACCCA
TCAAAAGACTTAATAGCTGAAATACAGAAACAGGGGTATGGCCAATGGACATACCAAAT
TTACCAAGAACCATTCAAAAATCTGAAAACAGGGAAGTATGCAAAAATGAGGACTGCCC
ACACTAATGATGTAAAACAGTTAACAGAGGCAGTGCAAAAAATAGCCCTGGAAAGCATA
GTAATATGGGGAAAGACTCCTAAATTTAGACTACCCATCCAAAAAGACACATGGGAGGC
ATGGTGGACAGAATATTGGCAAGCCACCTGGATTCCTGAATGGGAGTTTGTTAATACCCC
TCCTCTAGTAAAATTATGGTACCAGCTGGAGAAAGAACCAATAATAGGAGCAGAAACTT
TCTATGTAGATGGAGCAGCTAATAGGGAAACTAAAGCAGGAAAGGCAGGGTATGTTACT
GACAAAGGAAGGCAGAAAATCGTTTCTCTAACTGAAACAACAAATCAGAAGGCTGAACT
ACAAGCAGTTCAGCTAGCTTTGCAGGATTCAGGATTAGAAGTAAACATAGTAACAGACT
CACAGTATGCCTTAGGAATTATTCAAGCACAACCAGATAAGAGTGAATCAGAATTAGTC



GCTCAGATAATAGAGCAGTTAATAAAAAAGGAAAGGGTCTACCTGTCATGGGTACCAGC
ACATAAAGGAATTGGAGGAAATGAACAAGTAGATAAATTAGTCAGCAGTGGAATAAGGA
AAGTGCTGTTTCTAGATGGAATAGATAAGGCTCAAGAAGACCATGAAAAATATCACAGC
AATTGGAGAGCAATGGCTAATGAGTTTAATCTGCCACCCATAGTAGCAAAAGAAATAGT
AGCTAGCTGTGATAAATGTCAACTAAAAGGGGAAGCCATACATGGACAAGTAGACTGTA
GTCCAGGGATCTGGCAATTAGATTGTACACATTTAGAAGGAAAAATCATCCTGGTAGCA
GTCCATGTAGCCAGTGGCTACATAGAAGCAGAGGTTATCCCAGCAGAAACAGGACAAGA
AACAGCATACTACATACTAAAATTAGCAGGAAGATGGCCAGTAAAGGTAATACATACAG
ATAATGGCAGTAATTTCACCAGTGCTGCAGTTAAGGCAGCCTGTTGGTGGGCAGGTATCC
AACAGGAATTTGGAATCCCCTACAATCCCCAAAGTCAGGGAGTAGTAGAATCCATGAAT
AAAGAATTAAAGAAAATCATAGGGCAGGTAAGAGATCAAGCTGAGCACCTTAAGACAGC
AGTACAAATGGCAGTATTCATTCACAATTTTAAAAGAAAAGGGGGGATTGGGGGGTACA
GTGCAGGGGAGAGAATAATAGACATAATAGCAACAGACATACAAACTAAAGAATTACAA
AACCAAATTTTAAAAATTCGAAATTTTCGGGTTTATTACAGAGACAGCAGAGACCCTAT
TTGGAAAGGACCAGCCAAACTACTCTGGAAAGGTGAAGGGGCAGTAGTAATACAAGATA
ATAGTGACATAAAGGTAGTACCAAGGAGGAAAGTAAAAATCATTAAGGACTATGGAAAA
CAGATGGCAGGTGCTGATTGTGTGGCAGGTAGACAGGATGAGGATTAGAACATGGAATA
GTTTAGTAAAGCACCATATGTATGTTTCAAAAAGAGCTAATGGATGGTTCTACAGACAT
CATTTTGAAAGCAGACATCCAAAAGTAAGTTCAGAAGTACACATCCCATTAGGGGATGC
TAGATTAGTAATAAAAACATATTGGGGTTTGCAGCCAGGAGAAAGAGATTGGCATTTGG
GTCATGGAGTCTCCATAGAATGGAGATTGAAAAGATATAGCACACAAGTAGACCCTGGC
CTGGCAGACCAACTAATTCATATGCATTATTTTAATTGTTTTGCAGACTCTGCCATAAGG
AAAGCCATATTAGGACATATAGTTAGCCCTAGGTGTGAATATCAAGCAGGACATAACAA
GGTAGGATCTCTACAATACTTGGCATTGACAGCGTTGACAAAACCAAAAAAGATAAAGC
CACCTCTGCCTAGTGTTCAGAAATTAGTAGAGGATAGATGGAACGAGCCCCAGAAGACC
AGGGGCCGCAGAGGGAACCATACAATGAATGGACACTAGAACTTTTAGAGGAACTCAAG
CAGGAAGCTGTCAGACACTTTCCTAGGCCATGGCTCCATAGCTTAGGACAACATGTCTAT
GAAACATATGGCGCGCCTTGGACAGGAGTCGAAGTGATAATAAGAATTCTGCAACAATT
ACTGTTTATTCATTTCAGAATTGGGTGCCAGCATAGCAAAATAGGCATTTTGCGACAGA
GAAGAGCAAGAAATGGAGCCAATAGATCCTAAACTAGAGCCCTGGAATCATCCAGGAAG
TCAGCCTAAAACTCCATGTAATAAGTGTTATTGCAAAAGATGCTGCTATCATTGTCTAGT
TTGCTTTCAGACAAAAGGCTTAGGCATTTCCTATGGCAGGAAGAAGCGGAGACAGCGAC
GCAGTGCTCCTCCAAGCAGTGAGGATCATCAAAATTCTATATCAAAGCAGTAAGTACCA
ATTAGTAGATGTAATGATAGATTTTGCAGCAAGAGTAGATTATAGACTAGGAGTAGGAG
CATTCATAGTGGCATTAATCATAGCAATAATTGTGTGGACCATAGTATATATAGAATAT
AGGAAACTGTTAAGGCAAAGAAAAATAGACTGGTTAATTAAAAGAATTAGGGAAAGAG
CAGAAGATAGTGGCAATGAGAGTGAGGGGGATACAGAGGAATTATCCACAATGGTGGAT
ATGGGGCATCTTAGGCTTCTTAATGATATATAATGGGATGGGGAGCTTGTGGGTCACAG
TCTATTATGGGGTACCTGTGTGGAAGGAAGCAAAAACTACTCTATTTTGTGCATCAGAT
GCTAAAGCATATGAGAGAGAAGTGCATAATATCTGGGCTACACATGCCTGTGTACCCAC
AGACCCCAACCCACAAGAATTGGTCTTGGAAAATGTAACAGAAAATTTTAACATGTGGA
AAAATGACATGGTGGATCAGATGCATGAGGATATAATCAGTTTATGGGATCAAAGTCTA
AAGCCATGTGTAAAGTTGACCCCACTCTGTGTCACTTTAAACTGTACAGATGTTAAAAGT
GCTAATAGTACCAGTGAAGATATGAGAAATTGCTCTTTCAATGTAACCACAGAGAGGAA
AGATAGAAAAAAGCTTGAACAAGCACTTTTTTATAGACTTGACATAGTACCACTTAAGA
ATAGTAGTTCTAGTAACTTTAGTGAGTATAGATTAATAAATTGTAATACCTCAACAGTA



TCACAAGCCTGTCCAAAGGTCAATTTTGACCCAATTCCTATACATTATTGTGCTCCAGCT
GGTTATGCGATTCTAAAGTGTAATAATAAGACATTCAATGGATCAGGACCATGCAATAA
TGTCAGCACAGTACAATGTACACATGGAATTAAGCCAGTAGTGTCAACTCAACTGCTGTT
AAATGGTAGTCTAGCAGAAGAAGACATAATAATTAGATCTGAAAATTTGACAAACAATG
TCAAAACAATAATAGTACATCTTAAGGACTATGTAGAAATTGTATGTACAAGGCCCAAC
AATAATACAAGGAAAAGTATGAGGATAGGACCAGGACAAGCATTCTATGCAACAGGAGA
AATAATAGGAAATATAAGAGAAGCTCATTGTAACATCAGTGGAAGTAAATGGAATAACA
CTTTACAAAGGGTAAAGAAAAAATTAGGAGAGCACTTCCCTAATAACACCACAATAGAC
TTTAAACCATCCTCAGGAGGGGACCTAGAAATTACAACACATAGCTTTAATTGTAGAGG
AGAATTTTTCTATTGCAATACATCAAAATTGTTTAATGGTACATCAGAGTCAAATTCAA
CCATCACACTCCCATGCAAGATAAAACAAATTATAAACATGTGGCAAGGGGTAGGACGA
GCAATGTATGCCCCTCCCATTGCAGGAAACATAACATGCAAATCAAATATCACAGGACTA
CTATTAACACGTGATGGAGGAAATGGAAATGGTACAGAGATATTCAGACCGGGAGGAGG
AGATATGAGGGACAATTGGAGAAGTGAATTATATAAATATAAAGTGGTGAAAATTGAA
CCATTAGGAATAGCACCCACTAAGGCAAAAAGGAGAGTGGTGGAGAGAGGAAAAAGAGC
AGTGGGAATAGGAGCTCTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGCG
CGGCGTCACTAACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAACAGC
AAAACAATTTGCTGAGGGCTATAGAGGCGCAACAGCATATGTTGCAACTCACGGTCTGG
GGCATTAAGCAGCTCCAGGCAAGAGTCTTGGCTATAGAAAGATACCTACAGGATCAACA
GCTCCTAGGAATTTGGGGCTGCTCTGGAAAACTCATCTGCACCACTGATGTGCCTTGGAA
CTCTAGTTGGAGTAGTAAATCTTATGAGGACATTTGGACAAATATGACCTGGATGCAGT
GGGATAAAGAAATTAATAATTACACAAACACAATATATCAGTTGCTTGTAGACTCGCAA
ACCCAGCAGGAAAAAAATGAAAGGGAGTTACTAGCATTGGACAGTTGGAAAAATCTGTG
GAATTGGTTTAACATAACAAATTGGCTATGGTATATAAAAATATTCATAATGATAGTAG
GAGGCTTGATAGGTTTAAGAATAATTTTTGCTGTGCTCTCTATGGTAAATAGAGTTAGG
CAGGGATACTCACCTCTGTCATTTCAGACCCTTACCCCAAACCCGAGGGGACCCGACAGG
CTCGGAAGAATCGAAGAAGAAGGTGGAGAGCAAGACAGAGACAGATCCATTCGATTAGT
GAGCGGATTCTTAGCGCTTGCCTGGGACGACCTGCGGAGCCTGTGCCTTTTCAGCTACCA
CCGATTGAGAGACTGCATATTGATTGTAGCGAGGGCAGCGGAACTTCTGGGACGCAGCA
GTCTCAGGGGACTACAGAAGGGGTGGGAAGCCCTTAAGTATCTGGGAAGCCTTGTGCAG
TATTGGGGTCTAGAGCTAAAAAAGAGTGCTATTAGTCTGCTTGATACCACAGCAATAGC
AGTAGCTGAAGGAACAGATAGAATTATAAAATTAATACAAAGAATTTGTAGAGCTATCT
GCAACATACCTAGAAGAATAAGACAGGGCTTTGAAGCAGCTTTGCAATAAAATGGGGGG
CAAGTGGTCAAAAAGCAGTATAGTTGGATGGCCTGCTGTAAGAGAAAGAATAAGACAAA
CTGCTCCAGCAGCAACAGGAGTAGGAGCAGCGTCTCAAGACTTAGATACACATGGGGCAC
TTACAACCAGCAACACAGTTAGCAACAATGCTGATTGTGCCTGGTTGGAAGCACAAGAG
GAGAAAGACGAGGTAGGCTTTCCAGTCAGACCTCAGGTACCTTTAAGACCAATGACTTA
TAAGGCAGCATTCGATCTCAGCTTCTTTTTAAAAGAAAAGGGGGGACTGGATGGGTTAA
TTTACTCCAAGAAAAGGCAAGACATCCTTGATCTGTGGATCTATCACACACAAGGCTTCT
TCCCTGATTGGCAAAACTACACACCGGGACCAGGGGTCAGATATCCACTGACCTTTGGAT
GGTGCTTCAAGCTAGTGCCAGTTGACCCAAGGGAAGTAGAAGAAGCCACTGAAGGAGAG
AACAGCTGTTTACTACACCCTATGAGCCTGCATGGACTGGAAGATGCGGACAGAGAAGT
ATTAAGGTGGAAGTTTGACAGTCACCTAGCGCACAGACACATGGCCCGCGAGCTACATCC
GGAGTTTTACAAAGACTGCTGACACAGAAGGGACTTTCCGCTGGGACTTTCCACTGGGGC
GTTCCAGGAGGTGTGGTCTGGGCGGGACTGGGGAGTGGCCAGCCCTCAGATGCTGCATAT
AAGCAGCTGCTTTTCGCTTGTACTGGGTCTCTCTAGGTAGACCAGATCTGAGCCCGGGAG



CTCTCTGGCTATCTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTC
TAAGTAGTGTGTGCCCGTCTGTTGTGTGACTCTGGTAACTAGAGATCCCTCAGACCC 


