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Figure 25

A. Lymphocytic choriomeningitis virus (LCMV) strain WE

Source: 1-3376 Segment = S

Protein: Pre-glycoprotein polyprotein GP complex
Gene: GPC

Gene: 79-1575

>LCMV-WE-DUE_GP
ATGGGTCAGATTGTGACAATGTTTGAGGCTTTGCCTCACATCATTGATGAGGTCATCAAC
ATTGTCATTATTGTGCTCATTATAATCACGAGCATCAAAGCTGTGTACAATTTCGCCACC
TGTGGGATATTAGCACTGGTCAGCTTCCTTTTTTTGGCTGGTAGGTCCTGTGGCATGTAC
GGCCTTAATGGTCCCGACATCTATAAAGGGGTTTACCAGTTCAAATCAGTGGAGTTTGAT
ATGTCTCACTTAAATCTGACGATGCCCAATGCGTGCTCAGCCAACAACTCTCATCACTAC
ATCAGTATGGGAAGCTCTGGACTGGAGCTAACTTTCACTAACGACTCCATCCTTAATCAC
AATTTTTGCAACTTAACCTCCGCTTTCAACAAAAAGACTTTTGACCATACACTCATGAGT
ATAGTCTCGAGTCTGCACCTCAGTATTAGAGGGAATTCCAACCACAAAGCAGTGTCTTGT
GATTTTAACAATGGCATCACCATTCAATACAACTTGTCATTTTCGGACCCACAGAGCGCT
ATAAGCCAGTGTAGGACTTTCAGAGGTAGAGTCTTGGACATGTTTAGAACTGCCTTTGGA
GGAAAATACATGAGAAGTGGCTGGGGCTGGGCAGGTTCAGATGGCAAGACCACTTGGTGC
AGCCAAACAAGCTATCAGTACCTAATCATACAAAACAGGACTTGGGAAAACCACTGTAGA
TATGCAGGCCCTTTTGGGATGTCTAGAATCCTCTTTGCTCAGGAAAAGACAAAGTTTCTC
ACTAGGAGACTTGCAGGCACATTCACCTGGACCCTGTCAGACTCCTCAGGAGTAGAAAAT
CCAGGTGGTTATTGCCTGACCAAATGGATGATCCTTGCTGCAGAGCTCAAATGTTTTGGG
AATACAGCTGTTGCAAAATGTAATGTCAATCATGATGAAGAGTTCTGTGACATGCTACGA
CTAATTGATTACAACAAGGCCGCCCTGAGTAAGTTCAAGCAAGATGTAGAGTCTGCCTTG
CATGTATTCAAAACAACAGTAAATTCTCTGATTTCCGATCAGCTGTTGATGAGGAATCAT
CTAAGAGATCTAATGGGGGTACCATACTGTAATTACTCAAAGTTCTGGTATCTGGAACAT
GCTAAGACTGGTGAGACTAGTGTACCCAAGTGCTGGCTTGTCACTAATGGCTCCTACTTG
AATGAGACCCACTTTAGTGATCAAATCGAACAAGAAGCAGATAACATGATCACAGAGATG
TTGAGGAAGGACTACATAAAAAGACAAGGGAGTACTCCTTTAGCCTTAATGGATCTTTTG
ATGTTTTCAACATCAGCATATCTAATCAGCATCTTTCTGCATCTTGTGAAGATACCAACA
CATAGACACATAAAGGGCGGTTCATGTCCAAAGCCACACCGCTTGACCAACAAGGGGATC
TGTAGTTGTGGTGCATTCAAGGTGCCTGGTGTAAAAACTATCTGGAAAAGACGCTGA
(SEQ ID NO: 9)

CDS: 79-1575
Codon Start = 1; Codons 1-498
Chain: 1-498 Pre-glycoprotein polyprotein GP complex
Chain: 1-58 Stable signal peptide
Chain: 59-265 Glycoprotein GI
Chain: 266-498 Glycoprotein G2
Translation=

>LCMV-WE-DUE_GP
MGQIVTMFEALPHIIDEVINIVIIVLIIITSIKAVYNFATCGILALVSFLFLAGRSCGMY
GLNGPDIYKGVYQFKSVEFDMSHLNLTMPNACSANNSHHYISMGSSGLELTFTNDSILNH
NEFCNLTSAFNKKTFDHTLMSIVSSLHLSIRGNSNHKAVSCDENNGITIQYNLSEFSDPQSA
ISQCRTFRGRVLDMFRTAFGGKYMRSGWGWAGSDGKTTWCSQTSYQYLIIQNRTWENHCR
YAGPFGMSRILFAQEKTKELTRRLAGTFTWTLSDSSGVENPGGYCLTKWMILAAELKCFEG
NTAVAKCNVNHDEEFCDMLRLIDYNKAALSKFKQDVESALHVFKTTVNSLISDQLLMRNH
LRDLMGVPYCNYSKFWYLEHAKTGETSVPKCWLVTNGSYLNETHFSDOIEQEADNMITEM
LRKDYIKRQGSTPLALMDLLMEFSTSAYLISIFLHLVKIPTHRHIKGGSCPKPHRLTNKGI
CSCGAFKVPGVKTIWKRR

(SEQ ID NO:10)
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Figure 25 (continued)

Source: 1-3376 Segment = S
Protein: Nucleoprotein

Gene: NP

Gene: 1640-3316 complement

>LCMV-WE-DUE NP
ATGTCTTTGTCCAAAGAAGTCAAAAGCTTTCAGTGGACACAGGCGTTGAGGAGGGAGTTG
CAGAGTTTTACATCAGATGTAAAGGCTGCCGTCATCAAGGACGCAACCAGTCTTCTAAAT
GGGTTGGACTTTTCTGAAGTCAGCAACGTTCAGAGGATCATGAGAAAGGAAAGGAGGGAT
GATAAAGACTTGCAGAGACTCAGGAGTCTTAACCAGACTGTGCATTCTCTTGTTGATCTG
AAGTCTACATCAAAGAAAAATGTTCTGAAAGTGGGAAGACTTAGTGCAGAGGAATTGATG
ACCCTTGCAGCTGATCTTGAGAAGCTGAAGGCCAAAATTATGAGAACTGAGAGGCCTCAA
GCTTCTGGAGTCTACATGGGAAATTTGACAGCACAACAACTTGATCAAAGATCCCAAATA
CTGCAAATGGTTGGGATGAGAAGACCTCAGCAGGGTGCAAGTGGTGTAGTAAGGGTTTGG
GATGTGAAGGACTCATCACTTCTGAACAATCAGTTCGGCACAATGCCAAGCCTGACAATG
GCTTGCATGGCAAAACAGTCACAGACCCCACTCAATGATGTTGTGCAGGCACTCACAGAC
CTTGGCTTACTTTACACAGTCAAATACCCGAATCTCAGTGATCTTGAAAGGCTAAAGGAT
AAACACCCAGTTCTGGGGGTCATTACTGAACAGCAATCTAGTATCAATATCTCTGGTTAT
AATTTCAGTCTTGGTGCAGCTGTGAAAGCGGGGGCAGCTCTGCTAGATGGAGGGAACATG
CTGGAATCTATCTTGATCAAACCGAGCAACAGTGAGGATCTCCTAAAAGCAGTCCTCGGG
GCCAAGAAGAAACTCAACATGTTTGTCTCAGATCAAGTTGGAGATAGAAATCCCTATGAA
AACATCCTTTATAAAGTCTGTCTTTCAGGTGAAGGATGGCCATACATAGCCTGTAGAACG
TCAGTTGTGGGGAGAGCATGGGAGAACACAACAATTGATCTCACAAATGAAAAACTTGTT
GCCAACTCATCTAGGCCAGTGCCTGGAGCAGCAGGCCCACCTCAGGTGGGCTTGAGTTAC
AGTCAGACAATGCTGTTGAAAGACTTGATGGGAGGGATTGATCCCAATGCTCCCACATGG
ATTGACATTGAGGGCAGGTTCAATGATCCAGTGGAGATAGCAATATTCCAACCACAAAAT
GGGCAATTCATACATTTTTACAGGGAACCTACGGACCAGAAGCAATTCAAGCAGGACTCA
AAGTATTCACACGGCATGGATCTTGCTGATCTCTTCAATGCACAGCCTGGGCTGACCTCA
TCAGTTATAGGTGCTCTCCCACAAGGGATGGTTTTGAGCTGTCAAGGTTCTGATGACATC
AGAAAGCTTCTGGACTCACAAAATAGAAGGGACATAAAACTCATTGATGTTGAGATGACC
AAGGAGGCCTCAAGAGAATATGAAGATAAAGTGTGGGACAAATATGGCTGGCTATGCAAA
ATGCACACTGGGGTAGTGAGAGACAAAAAGAAGAAAGAGATCACCCCACACTGTGCACTC
ATGGACTGCATCATTTTTGAGAGTGCTTCCAAGGCAAGACTCCCTGATCTAAAAACCGTT
CACAACATCCTGCCACATGATTTAATCTTCAGAGGACCCAATGTTGTGACACTCTAA
(SEQ ID NO: 11)

CDS: 1640-3316 complement
Codon Start = 1; Codons 1-558

Translation=

>LCMV-WE-DUE NP
MSLSKEVKSFOQWTQALRRELQSFTSDVKAAVIKDATSLLNGLDFSEVSNVQRIMRKERRD
DKDLORLRSLNQTVHSLVDLKSTSKKNVLKVGRLSAEELMTLAADLEKLKAKIMRTERPQ
ASGVYMGNLTAQQLDQRSQILOMVGMRRPQQGASGVVRVWDVKDSSLLNNQFGTMPSLTM
ACMAKQSQTPLNDVVQALTDLGLLYTVKYPNLSDLERLKDKHPVLGVITEQQSSINISGY
NFSLGAAVKAGAALLDGGNMLESILIKPSNSEDLLKAVLGAKKKLNMFVSDQVGDRNPYE
NILYKVCLSGEGWPYIACRTSVVGRAWENTTIDLTNEKLVANSSRPVPGAAGPPQVGLSY
SQTMLLKDLMGGIDPNAPTWIDIEGRENDPVEIAIFQPONGQFIHFYREPTDQKQFKQODS
KYSHGMDLADLENAQPGLTSSVIGALPQGMVLSCQGSDDIRKLLDSONRRDIKLIDVEMT
KEASREYEDKVWDKYGWLCKMHTGVVRDKKKKEITPHCALMDCITFESASKARLPDLKTV
HNILPHDLIFRGPNVVTL

(SEQ ID NO: 12)
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Figure 25 (continued)

Source: 1-7235 Segment = L
Protein: RING finger protein Z
Gene: Zp

Gene: 90-362

>LCMV-WE-DUE_ZP
ATGGGCCAAGGCAAGTCCARAGAAGAAAGGGACACCAGCAATACAGGCAGAGCAGAGCTT
TTGCCAGACACCACCTATCTTGETCCTCTAAAT TGTAAATCATGT TGGCAGAAATTTGAC
AGCTTGGTTAGATGCCATGACCACTATCTTTGCAGACACTGTCTGAATCTCCTGCTGTCA
GTTTCCGACAGATGTCCTCTCTGTAAGTATCCACTGCCAACCAAACTGAAGGTGTCAACA
GTCCCAAGCTCCCCACCTCCCTATGAGGAGTGA

(SEQ ID NO: 13)

CDS: 90-362
Codon Start = 1; Codons 1-91
Translation=

>LCMV-WE-DUE ZP

MGQGKSKEERDTENTGRAELLPDTTYLGPLNCKSCWQKFDSLVRCHDHYLCRHCLNLLLS
VSDRCPLCKYPLPTKLKVSTVPSSPPPYEE
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Figure 25 (cont’d)

Source: 1-7235 Segment = L

Protein: RNA-directed RNA polymerase L
Gene: LP

Gene: 574-7203 complement

>LCMV-WE-DUE LP

ATGGATGAAACTATTGCAGATTTGAGAGAGTTGTGTCTAAATTACATAGAACAGGACGAG
AGGCTGTCAAGGCAAAAACTCAACTTCCTGGGACAAAGAGAACCCAGAATGGTGCTAATT
GAGGGACTCAAATTGTTATCACGCTGTATAGAGATAGACAGTGCAGACAAAAGTGGTTGC
ATACACAACCACGATGACAAATCTGTTGAAACAATCCTAATAGACTCTGGGATTGTGTGT
CCAGGACTGCCACTCATCATCCCTGATGGTTATAAGTTGATTGACAATTCCCTTATTCTT
CTTGAATGTTTTGTTAGAAGCACACCAGCTAGTTTTGAAAAGAAGTTCATTGAGGACACC
AACAAACTAGCATGCATCAAAGAAGATCTTGCTGTTGCAGGCATCACACTGGTTCCAATA
GTGGATGGTCGTTGTGATTATGATAACAGTTTCATGCCAGAATGGGTGAATTTTAAGTTC
AGAGACCTCCTATTTAAACTCCTGGAGTATTCTAGTCAAGATGAGAAAGTTTTTGAGGAG
TCTGAATACTTCAGGCTCTGTGAGTCTCTTAAGACCACTGTTGACAAACGTTCCGGCATG
GACTCAATGAAAATTTTGAAAGACGCAAGATCATTTCATAACGATGAGATTATGAAAATG
TGCCACGATGGTGTCAACCCCAACATGAGTTGCGATGATGTGGTCTTTGGCATAAATTCC
TTTTTTGGCAGGTTTAGGAGGGACCTGTTAAATGGGAAACTCAAAAGGAATTTCCAAAAG
GTCAGCCCTGGGGGCTTAATCAAGGAATTCTCTGAACTTTATGAAACCCTTACTGATAAT
GATGACATATTAATGTTGAGCAAAGAGGCAGTTGAATCCTGCCCCTTAATGAGGTTCATT
ACAGCAGAGACCCATGGGCATGAGAGAGGAAGCGATGCTAACACTGAGTATGAAAGGCTA
CTCTCTATGTTGAACAAGGTGAAAAGTTTAAAATTATTAAACACTAGAAGGAGACAGCTG
CTGAACTTAGATGTCTTATGTCTTTCTTCACTTATTAAGCAGTCAATTTCCAAAGGGTTG
GAAAATGATAAACATTGGGTTGGTTGTTGCTACAGTAGTGTGAATGATAGGCTTGTGAGC
CTTCAAAGTACCAAAGAAGAATTCATGAGACTTTTGAAGAACAGAAGAAAATCAAGAGTG
CACAAAAAGGCATCTCTTGATGAGCTTTTTAGGGTATCCATAAATGAGTTCATAGCAAAA
ATCCAGAAATGCCTATCAACAGTGGGACTTAGTTTTGAGCATTACGGACTATCAGAATGC
CTCGTGCAAGAATGCCATATACCATTTGCTGAATTTGAGAACTTTATGAGAGCCGGGACT
CATCCTGTAATGCATTACACAAAATTTGAAGATTACACTTTCCAGCCTAACATAGAGCAA
TTGAGGGGTTTACAGAGTTTGAGAAAACTGTCATCTGTTTGTTTGGCTCTAACAAACAGC
ATGAAAACAAGCTCAGTTGCAAGGTTGAGACAGAACCAACTGGGGTCTGTCGAGATATCAA
GTGGTGGAGTGCAAAGAGGTGTTTTGCCAGATAATAAAACTGGATTCCGAAGAGTATCAT
CTACTATATCAGAAAACTGGAGAATCATCGAGGTGTTATTCCATACAAGGTCCGGATGGT
CACTTGATTTCCTTTTACGCAGATCCAAAAAGGTTCTTTTTACCAATTTTTTCAGATGAG
GTGTTGCACAACATGATAGACACAATGATTTCATGGATTAGGTCATGCCCTGACTTAAAA
GATTCTCTTATTGACATTGAGACTGCACTAAGGACATTGATCCTACTGATGCTCACCAAC
CCAACAAAGAGAAATCAAAAGCAGGTTCAAAATATTAGGTATTTAGTGATGGCCATCGTC
TCAGACTTTTCATCGACCTCATTAATGGATAAGTTGAAGGAGGATCTAATCACACCTGCC
GAGAAAGTGGTGTACAGGCTGCTTCGGTTTTTGATTAGGACAATTTTTGGTACTGGTGAA
AAGGTGTTATTGAGTGCAAAATTCAAGTTTATGTTGAATGTGTCATACCTGTGTCATTTG
ATCACAAAGGAGACCCCTGATAGATTGACAGATCAGATAAAATGTTTTGAAAAGTTCTTT
GAGCCCAAGAGTGAGTTTGGTTTCTTTGTCAACCCTAAGGAAACAATCACACCCGAAGAG
GAATGTGTTTTTTATGAACAAATGAAGAAGTTCACCGGTAAAGATATTGATTGTCAGCAT
TCAACCCCTGGTGTTAATTTAGAGATCTTTAGCATGATGGTATCTTCATTCAACAATGGC
ACCTTAATTCTAAAAGGGGAGAAAAGGCTCAACAATCTGGACCCCATGACCAACTCTGGA
TGTGCGACAGCATTAGATCTCGCAAGCAACAAAAGTGTGGTTGTCAATAAACATCTGAAT
GGAGAACGGCTTTTGGAGTATGATTTTAACAAATTGCTTGTTAGTGCTGTGAGCCAAATT
ACAGAGGGCTTCATGAGGAAACAAAAGTATAAGCTGAGACACTCAGATTACGAATATAAG
GTCTCAAAGCTTGTCTCTAGATTAGTCATCGGTTCCAGGAAAACAGAAGTAGACAAATTG
GAAGATGATCCGGTAGATGTGTGTTTCGAGGGGGAGGAGGAGACAAGTTTTTTCAGGAGT
TTAGAAGATAAGGTCAGCTCCACAATAACACGGTATAATAGAGGCACTAGGCTTAATGAA
GGGCAAGGGGAGGGAGAATTCAAGAACACAAAAGGACTACACCACCTTCAGATTATTTTG
TCAGGTAAAAGAGCTTATCTGAGGAAAGTCATTTTATCAGAAATTTCATTTCATCTAGTA
GAGGACTTTGATCCATCCTGTCTCACCAATGACGACATGAGGTTTATTTGTGAGGCTGTT
GAAGGTTCAACAGAACTGTCACCATTGTATTTTACATCAGCTGTCAAAGAACAATGTGGT
CTGGATGAGATGGCAAGAAACCTCTGTAGAAAGTTCTTCTCAGAGGGTGATTGGTTCTCA
TGTATGAAGATGATCTTGTTACAGATGAATGCAAATGCGTATTCAGGGAAGTACAGACAC
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Figure 25 (cont’d)

ATGCAGAGGCAGAGCTTAAATTTTAAATTTGACTGGGACAAATTGGAAGAAGATGTAAGA
ATTAGTGAAAGGGAAAGCAATTCTGAATCTCTAAGTAAGGCCCTTTCATTGACAAAATGC
ATGAGTGCTGCTCTAAAGAATCTGTGTTTTTACTCAGAAGAATCACCAACATCATACACT
TCAGTTGGCCCTGACTCTGGGAGACTAAAATTTGCATTGTCATACAAAGAGCAGGTTGGG
GGAAATAGAGAGCTTTACATTGGGGATTTGAGGACAAAAATGTTCACAAGATTGGTAGAA
GATTATTTTGAATCCTTTTCTAGTTTCTTTTCAGGATCTTGTTTAAACAATGACAAAGAG
TTTGAAAATGCAATCTTGTCAATGACTATCAATGTGAGAGAAGGGTTGTTAAACTACAGC
ATGGATCACAGCAAATGGGGACCAATGATGTGCCCATTCCTATTCTTAATGCTTCTCCAA
AATCTCAAACTGGGTGATGATCAGTACGTGCGTTCTGGAAAAGATCATGTTAGCACCTTG
TTGACTTGGCATATGCATAAACTTGTTGAAGTCCCTTTCCCTGTTGTGAATGCAATGATG
AAATCATATGTTAAATCAAAACTCAAGCTTCTCAAAGGGTCAGGAACGACTGTTACGGAG
AGAATCTTTAGAGAGTATTTTGAAATGGGGGTGGTGCCATCTCACATATCTAGTCTCATT
GACATGGGACAGGGGATCCTACACAATGCTTCTGATTTTTACGGTTTAATTAGTGAAAGG
TTTATCAATTATTGTATTGGTGTCATTTTTGGAGAGAGGCCAGAAGCCTATACATCAAGT
GATGATCAGATCACTTTATTTGACAAGAGATTGAGTGACTTAGTTGATAGTGACCCAGAA
GAAGTCCTTGTCTTGCTGGAATTCCACTCTCACTTAAGTGGTTTGTTGAACAAGTTCATC
AGTCCAAAAAGTGTGGTTGGGCGGTTTGCAGCGGAATTCAAATCCAGATTTTATGTGTGG
GGGGAGGAGGTCCCTCTCCTCACGAAATTTGTGTCTGCGGCACTACACAATGTTAAGTGT
AAAGAACCGCATCAACTTTGTGAGACAATAGATACGATTGCTGATCAAGCTATAGCAAAT
GGAGTTCCAGTTTTTTTAGTAAACTGTATCCAGAGGAGGACACTGGATCTCTTGAAATAT
GCTAATTTCCCTTTAGATCCATTCTTGTTAAACACTCACACTGATGTAAAGGATTGGTTA
GATGGTTCTAGAGGTTATAGAATCCAAAGACTCATTGAAGAATTGTGTCCCAGTGAAACA
AAGATCATGAGAAAACTTGTAAGAAGACTACATCACAAACTCAAGAACGGTGAATGTAAC
GAGGAATTTTTTCTAGACCTCTTCAACAGGGAAAAGAAAGAGGCCATCCTTCAATTGGGA
GAGATTCTTGGTCTTGAGGATGATCTTAATGAGTTGGCAAGCATCAATTGGTTGAATCTG
AATGAAATGTTCCCATTGAGGATGGTTCTGAGACAAAAAGTGGTTTACCCATCAGTAATG
ACCTTTCAAGAGGAAAAGATCCCCTCATTGATTAAAACACTCCAAAATAAGCTTTGTAGT
AAGTTCACAAGAGGTGCACAGAAGCTGTTGTCAGAGGCAATCAACAAATCAGCTTTTCAG
AGTTGTGTCTCATCCGGCTTTATAGGTCTCTGTAAGACTTTAGGAAGTAGGTGTGTGAGA
AATAAAAACAGGGAAAATATGTATATCAGAAAGGTGCTTGAAGATCTGACCATGGATGAA
CATGTCACAAGGGTTCACAAACAAGATGGTGTGATGTTGTACATTTGCGACAAGCAGAGA
CACCCAGAGGCTCACCGTGACCACATCAACCTTTTGAGGCCCCTTCTCTGGGACTACATT
TGCATCTCATTGAGCAACTCTTTTGAGCTGGGTGTTTGGGTTTTAGCAGAACCTGTGAAA
GGAAAGAACGAGAGTAATTCGGCTGTTAGGCACTTAAATCCATGTGATTATGTAGCAAGA
AAACCTGAGAGTTCGAGACTACTAGAGGATAAAGTGAGTTTGAATCATGTAATTCAATCT
GTGAGGCGACTGTACCCCAAAATCTTTGAGGATCAGTTGCTCCCATTCATGTCTGATGTG
AGCTCAAAAAATATGAGATGGAGTCCCAGGATTAAATTCCTTGACCTTTGTGTGCTGATT
GACATCAACTCAGAGTCTTTGTCACTCATTTCTCATGTTGTCAAATGGAAGAGGGACGAA
CATTACACTGTGCTGTTTTCTGATCTCGTCAACTCTCACCAACGGTCAGACTCAAGTTTA
GTTGATGAATTTGTTGTCAGCACAAGGGATGTCTGCAAGAACTTTTTGAAGCAAGTGTAT
TTCGAATCATTTGTACGAGAGTTTGTTGCAACAGCTAGGACCTTAGGTAACTTTTCATGG
TTCCCCCATAAGGACATGATGCCATCTGAAGATGGCGCTGAAGCACTGGGACCCTTCCAA
TCATTTATTTTGAAAGTGGTGAACAAGAAAATAGAGAGGCCCATGTTTAGGAATGACTTG
CAGTTTGGTTTTGGTTGGTTCTCTTATCGTGTGGGGGATGTTGTGTGTAATGCCGCTATG
TTAATTAAGCAGGGTTTGACAGATCCAAAAGCATTTAAATCTTTAAGAGATTTGTGGGAT
TACATGCTCAGCAGCACAGAGGGGATATTGGAGTTCTCAATCACAGTGGATTTCACACAC
AACCAGAACAACACTGACTGCTTGAGGAAATTTTCATTGATCTTTGTGGTTAAATGCCAA
TTACAGAGTCCAGGTGTAGCTGATTACTTATCGTGCTCTCATTTCTTCAAAGGTGAGGTT
GACAGGAGATTATTAGATGAGTGTCTCAATCTGTTGAGGACAGACCCCATCTTTAAAGCG
AATGATGGAGTCTTTGACATTAGGTCTGAAGAGTTTGAAGATTACATGGAAGACCCTTTG
ACACTTGGTGATTCACTAGAACTTGAACTAATAGGTTCTAGAAGGATTCTGAATGAGATC
AAATCTACTGACTTTGAGAGGATAGGGCCTGAGTGGGAACCTGTGCCTCTGACCATAAGG
AAGGGTGCCCTCTTTGAGGGGAGGAACTTTGTTCAGAATATCTCTGTGAAATTGGAGACA
AAGGACATGAGGGTCTTTCTGGCAGAGCTCGAGGGCTGTGGAAAAATTGGTGATGTCCTC
GGCAGCCTCCTCCTGCACCGATTCAGAACTGGTGAGCACTTGATGGAGTCAGAAATAAGT
ACAGTTCTTCAGGAGCTCTGCATGGACAGATCCGTCATGCTGACACCATTATCTTTTGTG
CCAGATTGGTTCACCTTCAGAGATTGTAGGCTCTGCTTCAGCAGGTCAAAGAACACTGTA
ATGTATGAGACAACTGGGGGCAGGTTCAGACTCAAGGGGAAATCCTGTGACGATTGGCTG
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Figure 25 (cont’d)

GCGGAGCGGGTGGCCGAGGAGATCGACTAG
(SEQ ID NO: 15)

CDS: 574-7203 complement
Codon Start = 1; Codons 1-2210
Translation=

>LCMV-WE-DUE_LP
MDETIADLRELCLNYIEQDERLSRQKLNFLGQREPRMVLIEGLKLLSRCIEIDSADKSGC
IHNHDDKSVETILIDSGIVCPGLPLIIPDGYKLIDNSLILLECFVRSTPASFEKKFIEDT
NKLACIKEDLAVAGITLVPIVDGRCDYDNSFMPEWVNFKEFRDLLFKLLEYSSQDEKVEEE
SEYFRLCESLKTTVDKRSGMDSMKILKDARSFHNDEIMKMCHDGVNPNMSCDDVVEGINS
FEGRFRRDLLNGKLKRNFQKVSPGGLIKEFSELYETLTDNDDILMLSKEAVESCPLMRFEFI
TAETHGHERGSDANTEYERLLSMLNKVKSLKLLNTRRRQLLNLDVLCLSSLIKQSISKGL
ENDKHWVGCCYSSVNDRLVSLQSTKEEFMRLLKNRRKSRVHKKASLDELFRVSINEFIAK
IQKCLSTVGLSFEOYGLSECLVQECHIPFAEFENEMRAGTHPVMHYTKFEDYTEQPNIEQ
LRGLQSLRKLSSVCLALTNSMKTSSVARLRONQLGSVRYQVVECKEVFCQITKLDSEEYH
LLYQKTGESSRCYSIQGPDGHLISEFYADPKRFFLPIFSDEVLHNMIDTMISWIRSCPDLK
DSLIDIETALRTLILLMLTNPTKRNQKQVONIRYLVMAIVSDFSSTSLMDKLKEDLITPA
EXVVYRLLRFLIRTIFGTGEKVLLSAKFKFMLNVSYLCHLITKETPDRLTDQIKCFEKFF
EPKSEFGFEVNPKETITPEEECVEYEQMKKFTGKDIDCQHSTPGVNLEIFSMMVSSENNG
TLILKGEKRLNNLDPMTNSGCATALDLASNKSVVVNKHLNGERLLEYDENKLLVSAVSQI
TEGFMRKQKYKLRHSDYEYKVSKLVSRLVIGSRKTEVDKLEDDPVDVCFEGEEETSFFRS
LEDKVSSTITRYNRGTRLNEGQGEGEFKNTKGLHHLQITLSGKRAYLRKVILSEISFHLV
EDFDPSCLTNDDMRFICEAVEGSTELSPLYFTSAVKEQCGLDEMARNLCRKFESEGDWES
CMKMILLQMNANAYSGKYRHMQRQSLNFKFDWDKLEEDVRISERESNSESLSKALSLTKC
MSAALKNLCEFYSEESPTSYTSVGPDSGRLKFALSYKEQVGGNRELYIGDLRTKMEFTRLVE
DYFESFSSFFSGSCLNNDKEFENAILSMTINVREGLLNYSMDHSKWGPMMCPFLEFLMLLQ
NLKLGDDQYVRSGKDHVSTLLTWHMHKLVEVPEFPVVNAMMKSYVKSKLKLLKGSGTTVTE
RIFREYFEMGVVPSHISSLIDMGQGILHNASDFYGLISERFINYCIGVIFGERPEAYTSS
DDQITLFDKRLSDLVDSDPEEVLVLLEFHSHLSGLLNKFISPKSVVGRFAAEFKSREYVW
GEEVPLLTKFVSAALHNVKCKEPHQLCETIDTIADQAIANGVPVFLVNCIQRRTLDLLKY
ANFPLDPFLLNTHTDVKDWLDGSRGYRIQRLIEELCPSETKIMRKLVRRLHHKLKNGECN
EEFFLDLFNREKKEAILQLGEILGLEDDLNELASINWLNLNEMEPLRMVLRQKVVYPSVM
TFQEEKIPSLIKTLOQNKLCSKETRGAQKLLSEAINKSAFQSCVSSCGFIGLCKTLGSRCVR
NKNRENMYIRKVLEDLTMDEHVTRVHKQDGVMLY ICDKOQRHPEAHRDHINLLRPLLWDY I
CISLSNSFELGVWVLAEPVKGKNESNSAVRHLNPCDYVARKPESSRLLEDKVSLNHVIQS
VRRLYPKIFEDQLLPFMSDVSSKNMRWSPRIKFLDLCVLIDINSESLSLISHVVKWKRDE
HYTVLESDLVNSHQRSDSSLVDEEFVVSTRDVCKNFLKQVYFESFVREFVATARTLGNESW
FPHKDMMPSEDGAEALGPFQSFILKVVNKKIERPMERNDLQFGFGWESYRVGDVVCNAAM
LIKQGLTDPKAFKSLRDLWDYMLSSTEGILEFSITVDFTHNQNNTDCLRKFSLIFVVKCQ
LOSPGVADYLSCSHFFKGEVDRRLLDECLNLLRTDPIFKANDGVEDIRSEEFEDYMEDPL
TLGDSLELELIGSRRILNEIKSTDFERIGPEWEPVPLTIRKGALFEGRNEVONISVKLET
KDMRVFLAELEGCGKIGDVLGSLLLHRFRTGEHLMESEISTVLQELCMDRSVMLTPLSEV
PDWFTFRDCRLCFSRSKNTVMYETTGGRFRLKGKSCDDWLAERVAEEID

(SEQ ID NO: 16)
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B. Lymphocytic choriomeningitis virus (LCMV) P42 mutant

Source: 1-3376 Segment = S

Protein: Pre-glycoprotein polyprotein GP complex
Gene: GPC

Gene: 79-1575

>LCMV-P42_GP
ATGGGTCAGATTGTGACAATGTTTGAGGCTTTGCCTCACATCATTGATGAGGTCATCAAC
ATTGTCATTATTGTGCTCATTATAATCACGAGCATCAAAGCTGTGTACAATTTCGCCACC
TGTGGGATATTAGCACTGGTCAGCTTCCTTTTTTTGGCTGGTAGGTCCTGTGGCATGTAC
GGCCTTAATGGTCCCGACATCTATAAAGGGGTTTACCAGTTCAAATCAGTGGAGTTTGAT
ATGTCTCACTTAAATCTGACGATGCCCAATGCGTGCTCAGCCAACAACTCTCATCACTAC
ATCAGTATGGGAAGCTCTGGACTGGAGCTAACTTTCACTAACGACTCCATCCTTAATCAC
AATTTTTGCAACTTAACCTCCGCTTTCAACAAAAAGACTTTTGACCATACACTCATGAGT
ATAGTCTCGAGTCTGCACCTCAGTATTAGAGGGAATTCCAACCACAAAGCAGTGTCTTGT
GATTTTAACAATGGCATCACCATTCAATACAACTTGTCATTTTCGGACCCACAGAGCGCT
ATGAGCCAGTGTAGGACTTTCAGAGGTAGAGTCTTGGACATGTTTAGAACTGCCTTTGGA
GGAAAATACATGAGAAGTGGCTGGGGCTGGEGCAGGT TCAGATGGCAAGACCACTTGGTGC
AGCCAAACAAGCTATCAGTACCTAATCATACAAAACAGGACTTGGGAAAACCACTGTAGA
TATGCAGGCCCTTTTGGGATGTCTAGAATCCTCTTTGCTCAGGAAAAGACAAAGTTTCTC
ACTAGGAGACTTGCAGGCACATTCACCTGGACCCTGTCAGACTCCTCAGGAGTAGAAAAT
CCAGGTGGTTATTGCCTGACCAAATGGATGATCCTTGCTGCAGAGCTCAAATGTTTTGGG
AATACAGCTGTTGCAAAATGTAATGTCAATCATGATGAAGAGTTCTGTGACATGCTACGA
CTAATTGATTACAACAAGGCCGCCCTGAGTAAGTTCAAGCAAGATGTAGAGTCTGCCTTG
CATGTATTCAAAACAACAGTAAATTCTCTGATTTCCGATCAGCTGTTGATGAGGAATCAT
CTAAGAGATCTAATGGGGGTACCATACTGTAATTACTCAAAGTTCTGGTATCTGGAACAT
GCTAAGACTGGTGAGACTAGTGTACCCAAGTGCTGGCTTGTCACTAATGGCTCCTACTTG
AATGAGACCCACTTTAGTGATCAAATCGAACAAGAAGCAGATAACATGATCACAGAGATC
TTGAGGAAGGACTACATAAAAAGACAAGGGAGTACTCCTTTAGCCTTAATGGATCTTTTG
ATGTTTTCAACATCAGCATATCTAATCAGCATCTTTCTGCATCTTGTGAAGATACCAACA
CATAGACACATAAAGGGCGGTTCATGTCCAAAGCCACACCGCTTGACCAACAAGGGGATC
TGTAGTTGTGGTGCATTCAAGGTGCCTGGTGTAAAAACTATCTGGAAAAGACGCTGA
(SEQ ID NO: 17)

CDS: 79-1575
Codon Start = 1; Codons 1-498
Chain: 1-498 Pre-glycoprotein polyprotein GP complex
Chain: 1-58 Stable signal peptide
Chain: 59-265 Glycoprotein G1
Chain: 266-498 Glycoprotein G2
Translation=

>LCMV-P42_GP
MGQIVTMFEALPHIIDEVINIVIIVLIIITSIKAVYNFATCCILALVSFLFLAGRSCGMY
GLNGPDIYKGVYQFKSVEFDMSHLNLTMPNACSANNSHHY I SMGSSGLELTFTNDSILNE
NFCNLTSAFNKKTFDHTLMS IVSSLHLS IRGNSNHKAVSCDFNNGITIQYNLSFSDPQSA
MSQCRTFRGRVLDMFRTAFGCKYMRSGWCWAGSDGKTTWCSQTSYQYLI IQNRTWENHCR
YAGPFGMSRILFAQEKTKFLTRRLAGTFTWTLSDSSGVENPCCYCLTKWMILAAELKCFG
NTAVAKCNVNHDEEFCDMLRLIDYNKAALSKFKQDVESALHVFKTTVNSLISDQLLMRNH
LRDLMGVPYCNYSKFWYLEHAKTGETSVPKCWLVTNGSYLNETHFSDOIEQEADNMITEM
LRXDY IXRQGSTPLALMDLLMESTSAYLISIFLHLVKI PTHRHIKGGSCPKPHRLTNKGI
CSCGAFKVPGVKTIWKRR

(SEQ ID NO: 18)

SUBSTITUTE SHEET (RULE 26)



WO 2020/053324 PCT/EP2019/074307
18/85

Figure 25 (cont’d)

Source: 1-3376 Segment = S
Protein: Nucleoprotein

Gene: NP

Gene: 1640-3316 complement

>LCMV-P42_NP
ATGTCTTTGTCCAAAGAAGTCAAAAGCTTTCAGTGGACACAGGCGTTGAGGAGGGAGTTG
CAGAGTTTTACATCAGATGTAAAGGCTGCCGTCATCAAGGACGCAACCAGTCTTCTAAAT
GGGTTGGACTTTTCTGAAGTCAGCAACGTTCAGAGGATCATGAGAAAGGAAAGGAGGGAT
GATAAAGACTTGCAGAGACTCAGGAGTCTTAACCAGACTGTGCATTCTCTTGTTGATCTG
AAGTCTACATCAAAGAAAAATGTTCTGAAAGTGGGAAGACT TAGTGCAGAGGAATTGATG
ACCCTTGCAGCTGATCTTGAGAAGCTGAAGGCCAAAATTATGAGAACTGAGAGGCCTCAA
GCTTCTGGAGTCTACATGGGAAATTTGACAGCACAACAACTTGATCAAAGATCCCAAATA
CTGCAAATGGTTGGGATGAGAAGACCTCAGCAGGGTGCAAGTGGTGTAGTAAGGGTTTGG
GATGTGAAGGACTCATCACTTCTGAACAATCAGTTCGGCACAATGCCAAGCCTGACAATG
GCTTGCATGGCAAAACAGTCACAGACCCCACTCAATGATGTTGTGCAGGCACTCACAGAC
CTTGGCTTACTTTACACAGTCAAATACCCGAATCTCAGTGATCTTGAAAGGCTAAAGGAT
AAACACCCAGTTCTGGGGGTCATTACTGAACAGCAATCTAGTATCAATATCTCTGGTTAT
AATTTCAGTCTTGGTGCAGCTGTGARAGCGGGGGCAGCTCTGCTAGATGGAGGGAACATG
CTGGAATCTATCTTGATCAAACCGAGCAACAGTGAGGATCTCCTAAAAGCAGTCCTCGGG
GCCAAGAAGAAACTCAACATGTTTGTCTCAGATCAAGT TGGAGATAGAAATCCCTATGAA
AACATCCTTTATAAAGTCTGTCTTTCAGGTGAAGGATGGCCATACATAGCCTGTAGAACG
TCAGTTGTGGGGAGAGCATGGGAGAACACAACAATTGATCTCACAAATGAAAAACTTGTT
GCCAACTCATCTAGGCCAGTGCCTGGAGCAGCAGGCCCACCTCAGGTGGGCTTGAGTTAC
AGTCAGACAATGCTGTTGAAAGACTTGATGGGAGGGAT TGATCCCAATGCTCCCACATGG
ATTGACATTGAGGGCAGGTTCAATGATCCAGTGGAGATAGCAATATTCCAACCACAAAAT
GGGCAATTCATACATTTTTACAGGGAACCTACGGACCAGAAGCAATTCAAGCAGGACTCA
AAGTATTCACACGGCATGGATCTTGCTGATCTCTTCAATGCACAGCCTGGGCTGACCTCA
TCAGTTATAGGTGCTCTCCCACAAGGGATGGTTTTGAGCTGTCAAGGTTCTGATGACATC
AGAAAGCTTCTGGACTCACAAAATAGAAGGGACATAAAACTCATTGATGTTGAGATGACC
AAGGAGGCCTCAAGAGAATATGAAGATAAAGTGTGGGACAAATATGGCTGGCTATGCAAA
ATGCACACTGGGGTAGTGAGAGACAAAAAGAAGAAAGAGATCACCCCACACTGTGCACTC
ATGGACTGCATCATTTTTGAGAGTGCTTCCAAGGCAAGACTCCCTGATCTAAAAACCGTT
CACAACATCCTGCCACATGATTTAATCTTCAGAGGACCCAATGT TGTGACACTCTAA
(SEQ ID NO: 19)

CDS: 1640-3316 complement
Codon Start = 1; Codons 1-558
Translation=

>LCMV-P42_NP
MSLSKEVKSFQWTQALRRELQSFTSDVKAAVIKDATSLLNGLDFSEVSNVORIMRKERRD
DKDLQRLRSLNQTVHSLVDLKSTSKKNVLKVGRLSAEELMTLAADLEKLKAKIMRTERPQ
ASGVYMGNLTAQQLDQRSQI LOMVGMRRPQQGASGVVRVWDVKDSSLLNNQFCTMPSLTM
ACMAXQSQTPLNDVVQALTDLGLLYTVKYPNLSDLERLKDKHPVLGVITEQQSSINISCY
NFSLGAAVKAGAALLDGGNMLESILIKPSNSEDLLKAVLGAKKKLNMFVSDQVGDRNPYE
NILYKVCLSGEGWPYIACRTSVVGRAWENTTIDLTNEKLVANSSRPVPGAAGPPQVGLSY
SQTMLLXDLMGGIDPNAPTWIDIEGRFNDPVEIAIFQPONGQF IHFYRE PTDOKQFKQDS
KYSHGMDLADLFNAQPGLTSSVIGALPQGMVLSCQGSDDIRKLLDSONRRDIKL I DVEMT
XEASREYEDKVWDKYGWLCKMHTGVVRDKKKKE I TPHCALMDCI IFESASKARLPDLKTV
HNILPEDLIFRGPNVVTL

(SEQ ID NO: 20)
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Source: 1-7235 Segment = L
Protein: RING finger protein Z
Gene: Zp

Gene: 90-362

>LCMV-P42_ZP
ATGGGCCAAGGCAAGTCCAAAGAAGAAAGGGACACCAGCAATACAGGCAGAGCAGAGCTT
TTGCCAGACACCACCTATCTTGGTCCTCTAAATTGTAAATCATGTTGGCAGAAATTTGAC
AGCTTGGTTAGATGCCATGACCACTATCTTTGCAGACACTGTCTGAATCTCCTGCTGTCA
GTTTCCGACAGATGTCCTCTCTGTAAGTATCCACTGCCAACCAAACTGAAGGTGTCAACA
GTCCCAAGCTCCCCACCTCCCTATGAGGAGTGA

(SEQ ID NO: 21)

CDS: 90-362
Codon Start = 1; Codons 1-91
Translation=

>LCMV-P42_ZP

MGQGKSXKEERDTSNTGRAELLPDTTY LGPLNCKSCWQKFDSLVRCHDHYLCRHCLNLLLS
VSDRCPLCKYPLPTKLKVSTVPSSPPPYEE

(SEQ ID NO: 22)
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Source: 1-7235 Segment = L

Protein: RNA-directed RNA polymerase L
Gene: LP

Gene: 574-7203 complement

>LCMV-P42_LP

ATGGATGAAACTATTGCAGATTTGAGAGAGTTGTGTCTAAATTACATAGAACAGGACGAG
AGGCTGTCAAGGCAAAAACTCAACTTCCTGGGACAAAGAGAACCCAGAATGGTGCTAATT
GAGGGACTCAAATTGTTATCACGCTGTATAGAGATAGACAGTGCAGACAAAAGTGGTTGC
ATACACAACCACGATGACAAATCTGTTGAAACAATCCTAATAGACTCTGGGATTGTGTGT
CCAGGACTGCCACTCATCATCCCTGATGGTTATAAGT TGATTGACAATTCCCTTATTCTT
CTTGAATGTTTTGTTAGAAGCACACCAGCTAGTTTTGAAAAGAAGT TCATTGAGGACACC
AACAAACTAGCATGCATCAAAGAAGATCTTGCTGTTGCAGGCATCACACTGGTTCCAATA
GTGGATGGTCGTTGTGATTATGATAACAGTTTCATGCCAGAATGGGTGAATTTTAAGTTC
AGAGACCTCCTATTTAAACTCCTGGAGTATTCTAGTCAAGATGAGAAAGTTTTTGAGGAG
TCTGAATACTTCAGGCTCTGTGAGTCTCTTAAGACCACTGTTGACAAACGTTCCGGCATG
GACTCAATGAAAATTTTGAAAGACGCAAGATCATTTCATAACGATGAGATTATGAAAATG
TGCCACGATGGTGTCAACCCCAACATGAGTTGCGATGATGTGGTCTTTGGCATAAATTCC
TTTTTTGGCAGGTTTAGGAGGGACCTGTTAAATGGGAAACTCAAAAGGAATTTCCAAAAG
GTCAGCCCTGGGGGCTTAATCAAGGAATTCTCTGAACTTTATGAAACCCTTACTGATAAT
GATGACATATTAATGTTGAGCAAAGAGGCAGT TGAATCCTGCCCCTTAATGAGGTTCATT
ACAGCAGAGACCCATGGGCATGAGAGAGGAAGCGATGCTAACACTGAGTATGAAAGGCTA
CTCTCTATGTTGAACAAGGTGAAAAGTTTAAAATTATTAAACACTAGAAGGAGACAGCTG
CTGAACTTAGATGTCTTATGTCTTTCTTCACT TATTAAGCAGTCAATTTCCAAAGGGTTG
GAAAATGATAAACATTGGGTTGGTTGTTGCTACAGTAGTGTGAATGATAGGCTTGTGAGC
CTTCAAAGTACCAAAGAAGAATTCATGAGACTTTTGAAGAACAGAAGAAAATCAAGAGTG
CACAAAAAGGCATCTCTTGATGAGCTTTTTAGGGTATCCATAAATGAGTTCATAGCAAAA
ATCCAGAAATGCCTATCAACAGTGGGACTTAGTTTTGAGCATTACGGACTATCAGAATGC
CTCGTGCAAGAATGCCATATACCATTTGCTGAATTTGAGAACTTTATGAGAGCCGGGACT
CATCCTGTAATGCATTACACAAAATTTGAAGATTACACTTTCCAGCCTAACATAGAGCAA
TTGAGGGGTTTACAGAGTTTGAGAAAACTGTCATCTGTTTGTTTGGCTCTAACAAACAGC
ATGAAAACAAGCTCAGTTGCAAGGTTGAGACAGAACCAACTGGGGTCTGTGAGATATCAA
GTGGTGGAGTGCAAAGAGGTGTTTTGCCAGATAATAAAACTGGATTCCGAAGAGTATCAT
CTACTATATCAGAAAACTGGAGAATCATCGAGGTGTTATTCCATACAAGGTCCGGATGGT
CACTTGATTTCCTTTTACGCAGATCCAAAAAGGTTCTTTTTACCAATTTTTTCAGATGAG
GTGTTGCACAACATGATAGACACAATGATTTCATGGATTAGGTCATGCCCTGACTTAAAA
GATTCTCTTATTGACATTGAGACTGCACTAAGGACATTGATCCTACTGATGCTCACCAAC
CCAACAAAGAGAAATCAAAAGCAGGTTCAAAATATTAGGTATTTAGTGATGGCCATCGTC
TCAGACTTTTCATCGACCTCATTAATGGATAAGT TGAAGGAGGATCTAATCACACCTGCC
GAGAAAGTGGTGTACAGGCTGCTTCGGTTTTTGATTAGGACAATTTTTGGTACTGGTGAA
AAGGTGTTATTGAGTGCAAAATTCAAGTTTATGTTGAATGTGTCATACCTGTGTCATTTG
ATCACAAAGGAGACCCCTGATAGATTGACAGATCAGATAAAATGTTTTGAAAAGTTCTTT
GAGCCCAAGAGTGAGTTTGGTTTCTTTGTCAACCCTAAGGAAACAATCACACCCGAAGAG
GAATGTGTTTTTTATGAACAAATGAAGAAGT TCACCGGTAAAGATATTGATTGTCAGCAT
TCAACCCCTGGTGTTAATTTAGAGATCTTTAGCATGATGGTATCTTCATTCAACAATGGC
ACCTTAATTCTAAAAGGGGAGAARAGGCTCAACAATCTGGACCCCATGACCAACTCTGGA
TGTGCGACAGCATTAGATCTCGCAAGCAACAAAAGTGTGGTTGTCAATAAACATCTGAAT
GGAGAACGGCTTTTGGAGTATGATTTTAACAAATTGCTTGTTAGTGCTGTGAGCCAAATT
ACAGAGGGCTTCATGAGGAAACAARAAGTATAAGCTGAGACACTCAGATTACGAATATAAG
GTCTCAAAGCTTGTCTCTAGATTAGTCATCGGTTCCAGGAAAACAGAAGTAGACAAATTG
GAAGATGATCCGGTAGATGTGTGTTTCGAGGGGGAGGAGGAGACAAGT TTTTTCAGGAGT
TTAGAAGATAAGGTCAGCTCCACAATAACACGGTATAATAGAGGCACTAGGCTTAATGAA
GGGCAAGGGGAGGGAGAATTCAAGAACACAAAAGGACTACACCACCTTCAGATTATTTTG
TCAGGTAAAAGAGCTTATCTGAGGAAAGTCATTTTATCAGAAATTTCATTTCATCTAGTA
GAGGACTTTGATCCATCCTGTCTCACCAATGACGACATGAGGTTTATTTGTGAGGCTGTT
GAAGGTTCAACAGAACTGTCACCATTGTATTTTACATCAGCTGTCAAAGAACAATGTGGT
CTGGATGAGATGGCAAGAAACCTCTGTAGAAAGTTCTTCTCAGAGGGTGATTGGTTCTCA
TGTATGAAGATGATCTTGT TACAGATGAATGCAAATGCGTATTCAGGGAAGTACAGACAC
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ATGCAGAGGCAGAGCTTAAATTTTAAATTTGACTGGGACAAATTGGAAGAAGATGTAAGA
ATTAGTGAAAGGGAAAGCAATTCTGAATCTCTAAGTAAGGCCCTTTCATTGACAAAATGC
ATGAGTGCTGCTCTAAAGAATCTGTGTTTTTACTCAGAAGAATCACCAACATCATACACT
TCAGTTGGCCCTGACTCTGGGAGACTAAAATTTGCATTGTCATACAAAGAGCAGGTTGGG
GGAAATAGAGAGCTTTACATTGGGGATTTGAGGACAAAAATGTTCACAAGATTGGTAGAA
GATTATTTTGAATCCTTTTCTAGTTTCTTTTCAGGATCTTGTTTAAACAATGACAAAGAG
TTTGAAAATGCAATCTTGTCAATGACTATCAATGTGAGAGAAGGGTTGTTAAACTACAGC
ATGGATCACAGCAAATGGGGACCAATGATGTGCCCATTCCTATTCTTAATGCT@CTCCAA
AATCTCAAACTGGGTGATGATCAGTACGTGCGTTCTGGAAAAGATCATGTTAGCACCTTG
TTGACTTGGCATATGCATAAACTTGTTGAAGTCCCTTTCCCTGTTGTGAATGCAATGATG
AAATCATATGTTAAATCAAAACTCAAGCTTCTCAAAGGGTCAGGAACGACTGTTACGGAG
AGAATCTTTAGAGAGTATTTTGAAATGGGGGTGGTGCCATCTCACATATCTAGTCTCATT
GACATGGGACAGGGGATCCTACACAATGCTTCTGATTTTTACGGTTTAATTAGTGAAAGG
TTTATCAATTATTGTATTGGTGTCATTTTTGGAGAGAGGCCAGAAGCCTATACATCAAGT
GATGATCAGATCACTTTATTTGACAAGAGATTGAGTGACTTAGTTGATAGTGACCCAGAA
GAAGTCCTTGTCTTGCTGGAATTCCACTCTCACTTAAGTGGTTTGTTGAACAAGTTCATC
AGTCCAAAAAGTGTGGTTGGGCGGTTTGCAGCGGAATTCAAATCCAGATTTTATGTGTGG
GGGGAGGAGGTCCCTCTCCTCACGAAATTTGTGTCTGCGGCACTACACAATGTTAAGTGT
AAAGAACCGCATCAACTTTGTGAGACAATAGATACGATTGCTGATCAAGCTATAGCAAAT
GGAGTTCCAGTTTTTTTAGTAAACTGTATCCAGAGGAGGACACTGGATCTCTTGAAATAT
GCTAATTTCCCTTTAGATCCATTCTTGTTAAACACTCACACTGATGTAAAGGATTGGTTA
GATGGTTCTAGAGGTTATAGAATCCAAAGACTCATTGAAGAATTGTGTCCCAGTGAAACA
AAGATCATGAGAAAACTTGTAAGAAGACTACATCACAAACTCAAGAACGGTGAATGTAAC
GAGGAATTTTTTCTAGACCTCTTCAACAGGGAAAAGAAAGAGGCCATCCTTCAATTGGGA
GAGATTCTTGGTCTTGAGGATGATCTTAATGAGTTGGCAAGCATCAATTGGTTGAATCTG
AATGAAATGTTCCCATTGAGGATGGTTCTGAGACAAAAAGTGGTTTACCCATCAGT@ATG
ACCTTTCAAGAGGAAAAGATCCCCTCATTGATTAAAACACTCCAAAATAAGCTTTGTAGT
AAGTTCACAAGAGGTGCACAGAAGCTGTTGTCAGAGGCAATCAACAAATCAGCTTTTCAG
AGTTGTGTCTCATCCGGCTTTATAGGTCTCTGTAAGACTTTAGGAAGTAGCGTCTGTGAGA
AATAAAAACAGGGAAAATATGTATATCAGAAAGGTGCTTGAAGATCTGACCATGGATGAA
CATGTCACAAGGGTTCACAAACAAGATGGTGTGATGTTGTACATTTGCGACAAGCAGAGA
CACCCAGAGGCTCACCGTGACCACATCAACCTTTTGAGGCCCCTTCTCTGGGACTACATT
TGCATCTCATTGAGCAACTCTTTTGAGCTGGGTGTTTGGGTTTTAGCAGAACCTGTGAAA
GGAAAGAACGAGAGTAATTCGGCTGTTAGGCACTTAAATCCATGTGATTATGTAGCAAGA
AAACCTGAGAGTTCGAGACTACTAGAGGATAAAGTGAGTTTGAATCATGTAATTCAATCT
GTGAGGCGACTGTACCCCAAAATCTTTGAGGATCAGTTGCTCCCATTCATGTTTGATGTG
AGCTCAAAAAATATGAGATGGAGTCCCAGGATTAAATTCCTTGACCTTTGTGTGCTGATT
GACATCAACTCAGAGTCTTTGTCACTCATTTCTCATGTTGTCAAATGGAAGAGGGACGAA
CATTACACTGTGCTGTTTTCTGATCTCGTCAACTCTCACCAACGGTCAGACTCAAGTTTA
GTTGATGAATTTGTTGTCAGCACAAGGGATGTCTGCAAGAACTTTTTGAAGCAAGTGTAT
TTCGAATCATTTGTACGAGAGTTTGTTGCAACAGCTAGGACCTTAGGTAACTTTTCATGG
TTCCCCCATAAGGACATGATGCCATCTGAAGATGGCGCTGAAGCACTGGGACCCTTCCAA
TCATTTATTTTGAAAGTGGTGAACAAGAAAATAGAGAGGCCCATGTTTAGGAATGACTTG
CAGTTTGGTTTTGGTTGGTTCTCTTATCGTGTGGGGGATGTTGTGTGTAATGCCGCTATG
TTAATTAAGCAGGGTTTGACAGATCCAAAAGCATTTAAATCTTTAAGAGATTTGTGGGAT
TACATGCTCAGCAGCACAGAGGGGATATTGGAGTTCTCAATCACAGTGGATTTCACACAC
AACCAGAACAACACTGACTGCTTGAGGAAATTTTCATTGATCTTTGTGGTTAAATGCCAA
TTACAGAGTCCAGGTGTAGCTGATTACTTATCGTGCTCTCATTTCTTCAAAGGTGAGGTT
GACAGGAGATTATTAGATGAGTGTCTCAATCTGTTGAGGACAGACCCCATCTTTAAAGCG
AATGATGGAGTCTTTGACATTAGGTCTGAAGAGTTTGAAGATTACATGGAAGACCCTTTG
ACACTTGGTGATTCACTAGAACTTGAACTAATAGGTTCTAGAAGGATTCTGAATGAGATC
AAATCTACTGACTTTGAGAGGATAGGGCCTGAGTGGGAACCTGTGCCTCTGACCATAAGG
AAGGGTGCCCTCTTTGAGGGGAGGAACTTTGTTCAGAATATCTCTGTGAAATTGGAGACA
AAGGACATGAG%GTCTTTCTGGCAGAGCTCGAGGGCTGTGGAAAAATTGGTGATGTCCTC
GGCAGCCTCCTCCTGCACCGATTCAGAACTGGTGAGCACTTGATGGAGTCAGAAATAAGT
ACAGTTCTTCAGGAGCTCTGCATGGACAGATCCGTCATGCTGACACCATTATCTTTTGTG
CCAGATTGGTTCACCTTCAGAGATTGTAGGCTCTGCTTCAGCAGGTCAAAGAACACTGT%
ATGTATGAGACAACTGGGGGCAGGTTCAGACTCAAGGGGAAATCCTGTGACGATTGGCTG
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GCGGAGCGGGTGGCCGAGGAGATCGACTAG
(SEQ ID NO: 23)

CDS: 574-7203 complement
Codon Start = 1; Codons 1-2210
Translation=

>LCMV-P42_LP
MDETIADLRELCLNYIEQDERLSROKLNFLGOREPRMVLIEGLKLLSRCIEIDSADKSGC
THNHDDKSVETILIDSGIVCPGLPLIIPDGYKLIDNSLILLECFVRSTPASFEKKFIEDT
NKLACIXEDLAVAGITLVPIVDGRCDYDNSFMPEWVNFKFRDLLFKLLEYSSQDEKVFEE
SEYFRLCESLKTTVDKRSGMDSMK I LKDARS FHNDE IMKMCHDGVNPNMSCDDVVEGINS
FFGRFRRDLLNGKLKRNFQKVSPGGLIKEFSELYETLTDNDDILMLSKEAVESCPLMRFT
TATTHGHERGSDANTEYERLLSMLNKVKS LKL LNTRRRQLLNLDVLCLSSLIKQSISKGL
ENDKEWVGCCYSSVNDRLVSLQSTKEEFMRLLKNRRKSRVHKKASLDELFRVSINEFIAK
IQKCLSTVGLSFEHYGLSECLVQECHIPFAEFENFMRAGTHPVMHY TKFEDYTFQPNIEQ
LRGLQSLRKLSSVCLALTNSMKTSSVARLRQNQLGSVRYQVVECKEVFCQT IKLDSEEYH
LLYQKTGESSRCYSIQGPDGHL I SFYADPKREFLPTFSDEVLHNMI DTMI SWIRSCPDLK
DSLIDIETALRTLILLMLTNPTKRNQKQVONIRYLVMAIVSDFSSTSLMDKLKEDLITPA
EXVVYRLLRFLIRTIFGTGEKVLLSAKFKFMLNVSYLCHLITKETPDRLTDQIKCFEKET
EPKSEFGFFVNPKET I TPEEECVEYEQMKKETGKDI DCQHS TPCVNLE T FSMMVSSFNNG
TLILKGEKRLNNLDPMTNSGCATALDLASNKSVVVNKHLNGERLLEYDFNKLLVSAVSQT
TEGFMRKQKYKLRHSDYEYKVSKLVSRLVIGSRKTEVDKLEDDPVDVCFECEEETSFFRS
LEDXVSSTITRYNRGTRLNEGQGEGEFKNTKGLHHLQIILSGKRAYLRKVILSEISFHLV
EDFDPSCLTNDDMRF ICEAVEGSTELSPLYFTSAVKEQCGLDEMARNLCRKFFSEGDWES
CMXMILLQMNANAYSGKYRHMQRQSLNFKFDWDKLEEDVRI SERESNSESLSKALSLTKC
MSAALXKNLCFYSEESPTSYTSVGPDSCGRLKFALSYKEQVGGNRELYIGDLRTKMFTRLVE
DYFESFSSFFSGSCLNNDKEFENAILSMTINVREGLLNYSMDHSKWGPMMCPFLFLMLLQ
NLKLGDDQYVRSGKDHVSTLLTWHMHKLVEVPTPVVNAMMKS YVKSKLKLLKGSGTTVTE
RIFREYFEMGVVPSHISSLIDMGQGILHNASDFYGLISERFINYCIGVIFGERPEAYTSS
DDQITLEFDKRLSDLVDSDPEEVLVLLEFHSHLSGLLNKFISPKSVVGRFAAEFKSREYVW
GEEVPLLTKFVSAALHNVKCKEPHQLCETIDTIADQAIANGVPVFLVNCIQRRTLDLLKY
ANFPLDPFLLNTHTDVKDWLDGSRGYRIQRLIEELCPSETKIMRKLVRRLHHKLKNGECN
EEFFLDLFNREKKEAILQLGEILGLEDDLNELAS INWLNLNEMFPLRMVLRQKVVYPSVM
TFQEEKIPSLIKTLONKLCSKITRGAQKLLSEATNKSAFQSCVSSGFIGLCKTLGSRCVR
NXNRENMY IRKVLEDLTMDEHVTRVHKQDGVMLY ICDKQRHPEAHRDHINLLRPLLWDY I
CISLSNSFELGVWVLAEPVKGKNESNSAVRHLNPCDYVARKPESSRLLEDKVSLNHVIQS
VRRLYPXIFEDQLLPFMFDVSSKNMRWSPRIKFLDLCVLIDINSESLSLISHVVKWKRDE
HYTVLFSDLVNSHORSDSSLVDEFVVSTRDVCKNFLKQVYFESFVREFVATARTLGNFSW
FPHKDMMPSEDGAEALGPFQSFILKVVNKKIERPMFRNDLOFGFGWESYRVGDVVCNAAM
LIXQGLTDPKAFKSLRDLWDYMLSSTEGILEFSITVDFTHNQNNTDCLRKFSLIFVVKCQ
LOSPGVADYLSCSHFFKGEVDRRLLDECLNLLRTDPIFKANDCVFDIRSEEFEDYMEDPL
TLGDSLELELIGSRRILNEIKSTDFERIGPEWEPVPLTIRKGALFEGRNFVONISVKLET
XKDMRVFLAELEGCGKIGDVLGSLLLHRFRTGEHLMESEISTVLQELCMDRSVMLTPLSEV
PDWFTFRDCRLCESRSKNTVMYETTGGRFRLKGKSCDDWLAERVAEEID

(SEQ ID NO: 24)
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C. Lymphocytic choriomeningitis virus (LCMV) P52 mutant

Source: 1-3376 Segment = S

Protein: Pre-glycoprotein polyprotein GP complex
Gene: GPC

Gene: 79-1575

>LCMV-P52_GP
ATGGGTCAGATTGTGACAATGTTTGAGGCTTTGCCTCACATCATTGATGAGGTCATCAAC
ATTGTCATTATTGTGCTCATTATAATCACGAGCATCAARAGCTGTGTACAATTTCGCCACC
TGTGGGATATTAGCACTGGTCAGCTTCCTTTTTTTGGCTGGTAGGTCCTGTGGCATGTAC
GGCCTTAATGGTCCCGACATCTATAAAGGGGTTTACCAGTTCAAATCAGTGGAGTTTGAT
ATGTCTCACTTAAATCTGACGATGCCCAATGCGTGCTCAGCCAACAACTCTCATCACTAC
ATCAGTATGGGAAGCTCTGGACTGGAGCTAACTTTCACTAACGACTCCATCCTTAATCAC
AATTTTTGCAACTTAACCTCCGCTTTCAACAAAAAGACTTTTGACCATACACTCATGAGT
ATAGTCTCGAGTCTGCACCTCAGTATTAGAGGGAATTCCAACCACAAAGCAGTGTCTTGT
GATTTTAACAATGGCATCACCATTCAATACAACTTGTCATTTTCGGACCCACAGAGCGCT
ATGAGCCAGTGTTGGACTTTCAGAGGTAGAGTCTTGGACATGTTTAGAACTGCCTTTGGA
GGAAAATACATGAGAAGTGGCTGGGGCTGGGCAGGTTCAGATGGCAAGACCACTTGGTGC
AGCCAAACAAGCTATCAGTACCTAATCATACAAAACAGGACTTGGGAAAACCACTGTAGA
TATGCAGGCCCTTTTGGGATGTCTAGAATCCTCTTTGCTCAGGAAAAGACAAAGTTTCTC
ACTAGGAGACTTGCAGGCACATTCACCTGGACCCTGTCAGACTCCTCAGGAGTAGAAAAT
CCAGGTGGTTATTGCCTGACCAAATGGATGATCCTTGCTGCAGAGCTCAAATGTTTTGGG
AATACAGCTGTTGCAAAATGTAATGTCAATCATGATGAAGAGTTCTGTGACATGCTACGA
CTAATTGATTACAACAAGGCCGCCCTGAGTAAGTTCAAGCAAGATGTAGAGTCTGCCTTG
CATGTATTCAAAACAACAGTAAATTCTCTGATTTCCGATCAGCTGTTGATGAGGAATCAT
CTAAGAGATCTAATGGGGGTACCATACTGTAATTACTCAAAGT TCTCCTATCTGCAACAT
GCTAAGACTGGTGAGACTAGTGTACCCAAGTGCTGGCTTGTCACTAATGGCTCCTACTTG
AATGAGACCCACTTTAGTGATCAAATCGAACAAGAAGCAGATAACATGATCACAGAGATG
TTGAGGAAGGACTACATAAAAAGACAAGGGAGTACTCCTTTAGCCTTAATGGATCTTTTG
ATGTTTTCAACATCAGCATATCTAATCAGCATCTTTCTGCATCTTGTGAAGATACCAACA
CATAGACACATAAAGGGCGGTTCATGTCCAAAGCCACACCGCTTGACCAACAAGGGGATC
TGTAGTTGTGGTGCATTCAAGGTGCCTGGTGTAAAAACTATCTGGAAARAGACGCTGA
(SEQ ID NO: 25)

CDS: 79-1575
Codon Start = 1; Codons 1-498
Chain: 1-498 Pre-glycoprotein polyprotein GP complex
Chain: 1-58 Stable signal peptide
Chain: 59-265 Glycoprotein GI
Chain: 266-498 Glycoprotein G2
Translation=

>LCMV-P52_GP
MGQIVTMFEALPHIIDEVINIVIIVLIIITSIKAVYNFATCGILALVSFLFLAGRSCGMY
GLNGPDIYKGVYQFKSVEFDMSHLNLTMPNACSANNSHHY I SMGSSGLELTFTNDSILNH
NFCNLTSAFNKKTFDHTLMS IVSSLHLS ITRGNSNHKAVSCDFNNGITIQYNLSFSDPQSA
MSQCWTFRGRVLDMFRTAFGGKYMRS GNGWAGSDGKTTWCSQTSYQYLI IONRTWENHCR
YAGPFGMSRILFAQEKTKFLTRRLAGTFTWTLSDS SGVENPGGYCLTKWMI LAAELKCFG
NTAVAKCNVNHDEEFCDMLRLIDYNKAALSKFKQDVESALHVFKTTVNSLISDOLLMRNH
LRDLMGVPYCNYSKFWYLEHAKTGET SVPKCWLVTNGSYLNETHFSDQIEQEADNMITEM
LRKDYTKRQGSTPLALMDLLMFSTSAYLISIFLHLVKI PTHRHTKGGSCPKPHRLTNXGT
CSCGAFKVPGVKTIWKRR

(SEQ ID NO: 26)
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Source: 1-3376 Segment = S
Protein: Nucleoprotein

Gene: NP

Gene: 1640-3316 complement

>LCMV-P52_NP
ATGTCTTTGTCCAAAGAAGTCAAAAGCTTTCAGTGGACACAGGCGTTGAGGAGGGAGTTG
CAGAGTTTTACATCAGATGTAAAGGCTGCCGTCATCAAGGACGCAACCAGTCTTCTAAAT
GGGTTGGACTTTTCTGAAGTCAGCAACGTTCAGAGGATCATGAGAAAGGAAAGGAGGGAT
GATAAAGACTTGCAGAGACTCAGGAGTCTTAACCAGACTGTGCATTCTCTTGTTGATCTG
AAGTCTACATCAAAGAAAAATGTTCTGAAAGTGGGAAGACT TAGTGCAGAGGAATTGATG
ACCCTTGCAGCTGATCTTGAGAAGCTGAAGGCCAAAATTATGAGAACTGAGAGGCCTCAA
GCTTCTGGAGTCTACATGGGAAATTTGACAGCACAACAACTTGATCAAAGATCCCAAATA
CTGCAAATGGTTGGGATGAGAAGACCTCAGCAGGGTGCAAGTGGTGTAGTAAGGGTTTGG
GATGTGAAGGACTCATCACTTCTGAACAATCAGTTCGGCACAATGCCAAGCCTGACAATG
GCTTGCATGGCAAAACAGTCACAGACCCCACTCAATGATGTTGTGCAGGCACTCACAGAC
CTTGGCTTACTTTACACAGTCAAATACCCGAATCTCAGTGATCTTGAAAGGCTAAAGGAT
AAACACCCAGTTCTGGGGGTCATTACTGAACAGCAATCTAGTATCAATATCTCTGGTTAT
AATTTCAGTCTTGGTGCAGCTGTGARAGCGGGGGCAGCTCTGCTAGATGGAGGGAACATG
CTGGAATCTATCTTGATCAAACCGAGCAACAGTGAGGATCTCCTAAAAGCAGTCCTCGGG
GCCAAGAAGAAACTCAACATGTTTGTCTCAGATCAAGT TGGAGATAGAAATCCCTATGAA
AACATCCTTTATAAAGTCTGTCTTTCAGGTGAAGGATGGCCATACATAGCCTGTAGAACG
TCAGTTGTGGGGAGAGCATGGGAGAACACAACAATTGATCTCACAAATGAAAAACTTGTT
GCCAACTCATCTAGGCCAGTGCCTGGAGCAGCAGGCCCACCTCAGGTGGGCTTGAGTTAC
AGTCAGACAATGCTGTTGAAAGACTTGATGGGAGGGAT TGATCCCAATGCTCCCACATGG
ATTGACATTGAGGGCAGGTTCAATGATCCAGTGGAGATAGCAATATTCCAACCACAAAAT
GGGCAATTCATACATTTTTACAGGGAACCTACGGACCAGAAGCAATTCAAGCAGGACTCA
AAGTATTCACACGGCATGGATCTTGCTGATCTCTTCAATGCACAGCCTGGGCTGACCTCA
TCAGTTATAGGTGCTCTCCCACAAGGGATGGTTTTGAGCTGTCAAGGTTCTGATGACATC
AGAAAGCTTCTGGACTCACAAAAYAGAAGGGACATAAAACTCATTGATGTTGAGATGACC
AAGGAGGCCTCAAGAGAATATGAAGATAAAGTGTGGGACAAATATGGCTGGCTATGCAAA
ATGCACACTGGGGTAGTGAGAGACAAAAAGAAGAAAGAGATCACCCCACACTGTGCACTC
ATGGACTGCATCATTTTTGAGAGTGCTTCCAAGGCAAGACTCCCTGATCTAAAAACCGTT
CACAACATCCTGCCACATGATTTAATCTTCAGAGGACCCAATGT TGTGACACTCTAA
(SEQ ID NO: 27)

CDS: 1640-3316 complement
Codon Start = 1; Codons 1-558
Translation=

>LCMV-P52_NP
MSLSXKEVKSFQWTQALRRELQSFTSDVKAAVIKDATSLLNGLDFSEVSNVQRIMRKERRD
DKDLOQRLRSLNQTVHSLVDLKSTSKKNVLKVGRLSAEELMTLAADLEKLKAKIMRTERPQ
ASGVYMGNLTAQQLDQRSQI LOQMVGMRRPQQGASGVVRVWDVKDSSLLNNQFCTMPSLTM
ACMAKQSQTPLNDVVQALTDLGLLYTVKYPNLSDLERLKDKHPVLGVITEQQSSINISCY
NFSLGAAVKAGAALLDGGNMLESILIKPSNSEDLLKAVLGAKKKLNMEVSDQVGDRNEYE
NILYXVCLSGEGWPYIACRTSVVGRAWENTTIDLTNEKLVANSSRPVPGAAGPPQVGLSY
SOTMLLXDLMGGIDPNAPTWIDIEGRENDPVEIAIFQPONGOF IHFYREPTDOKQFKQDS
KYSHGMDLADLFNAQPGLTSSVIGALPQGMVLSCQGSDDIRKLLDSQNRRDIKLIDVEMT
XKEASREYEDKVWDKYGWLCKMHTGVVRDKKKKE I TPHCALMDCI I FESASKARLPDLKTV
HNILPHDLIFRGPNVVTL

(SEQ ID NO: 28)
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Organism: Lymphocytic choriomeningitis wirus (LCMV strain WE)
Subtype: P52

Source: 1-7235 Segment = L

Protein: RING finger protein Z

Gene: ZP

Gene: 90-362

>LCMV-P52_ZP
ATGGGCCAAGGCAAGTCCAAAGAAGAAAGGGACACCAGCAATACAGGCAGAGCAGAGCTT
TTGCCAGACACCACCTATCTTGGTCCTCTAAATTGTAAATCATGTTGGCAGAAATTTGAC
AGCTTGGTTAGATGCCATGACCACTATCTTTGCAGACACTGTCTGAATCTCCTGCTGTCA
GTTTCCGACAGATGTCCTCTCTGTAAGTATCCACTGCCAACCAAACTGAAGGTGTCAACA
GTCCCAAGCTCCCCACCTCCCTATGAGGAGTGA

(SEQ ID NO: 29)

CDS: 90-362
Codon Start = 1; Codons 1-91
Translation=

>LCMV-P52_ZP
MGQGKSXEERDTSNTGRAELLPDTTYLGPLNCKSCWQKFDSLVRCHDHYLCRHCLNLLLS
VSDRCPLCKYPLPTKLKVSTVPSSPPPYEE

(SEQ ID NO: 30)
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Source: 1-7235 Segment = L

Protein: RNA-directed RNA polymerase L
Gene: LP

Gene: 574-7203 complement

>LCMV-P52_LP

ATGGATGAAACTATTGCAGATTTGAGAGAGTTGTGTCTAAATTACATAGAACAGGACGAG
AGGCTGTCAAGGCAAAAACTCAACTTCCTGGGACAAAGAGAACCCAGAATGGTGCTAATT
GAGGGACTCAAATTGTTATCACGCTGTATAGAGATAGACAGTGCAGACAAAAGTGGTTGC
ATACACAACCACGATGACAAATCTGTTGAAACAATCCTAATAGACTCTGGGATTGTGTGT
CCAGGACTGCCACTCATCATCCCTGATGGTTATAAGT TGATTGACAATTCCCTTATTCTT
CTTGAATGTTTTGTTAGAAGCACACCAGCTAGTTTTGAAAAGAAGT TCATTGAGGACACC
AACAAACTAGCATGCATCAAAGAAGATCTTGCTGTTGCAGGCATCACACTGGTTCCAATA
GTGGATGGTCGTTGTGATTATGATAACAGTTTCATGCCAGAATGGGTGAATTTTAAGTTC
AGAGACCTCCTATTTAAACTCCTGGAGTATTCTAGTCAAGATGAGAAAGTTTTTGAGGAG
TCTGAATACTTCAGGCTCTGTGAGTCTCTTAAGACCACTGTTGACAAACGTTCCGGCATG
GACTCAATGAAAATTTTGAAAGACGCAAGATCATTTCATAACGATGAGATTATGAAAATG
TGCCACGATGGTGTCAACCCCAACATGAGTTGCGATGATGTGGTCTTTGGCATAAATTCC
TTTTTTGGCAGGTTTAGGAGGGACCTGTTAAATGGGAAACTCAAAAGGAATTTCCAAAAG
GTCAGCCCTGGGGGCTTAATCAAGGAATTCTCTGAACTTTATGAAACCCTTACTGATAAT
GATGACATATTAATGTTGAGCAAAGAGGCAGTTGAATCCTGCCCCTTAATGAGGTTCATT
ACAGCAGAGACCCATGGGCATGAGAGAGGAAGCGATGCTAACACTGAGTATGAAAGGCTA
CTCTCTATGTTGAACAAGGTGAAAAGTTTAAAATTATTAAACACTAGAAGGAGACAGCTG
CTGAACTTAGATGTCTTATGTCTTTCTTCACT TATTAAGCAGTCAATTTCCAAAGGGTTG
GAAAATGATAAACATTGGGTTGGTTGTTGCTACAGTAGTGTGAATGATAGGCTTGTGAGC
CTTCAAAGTACCAAAGAAGAATTCATGAGACTTTTGAAGAACAGAAGAAAATCAAGAGTG
CACAAAAAGGCATCTCTTGATGAGCTTTTTAGGGTATCCATAAATGAGTTCATAGCAAAA
ATCCAGAAATGCCTATCAACAGTGGGACTTAGTTTTGAGCATTACGGACTATCAGAATGC
CTCGTGCAAGAATGCCATATACCATTTGCTGAATTTGAGAACTTTATGAGAGCCGGGACT
CATCCTGTAATGCATTACACAAAATTTGAAGATTACACTTTCCAGCCTAACATAGAGCAA
TTGAGGGGTTTACAGAGTTTGAGAAAACTGTCATCTGTTTGTTTGGCTCTAACAAACAGC
ATGAAAACAAGCTCAGTTGCAAGGTTGAGACAGAACCAACTGGGGTCTGTGAGATATCAA
GTGGTGGAGTGCAAAGAGGTGTTTTGCCAGATAATAAAACTGGATTCCGAAGAGTATCAT
CTACTATATCAGAAAACTGGAGAATCATCGAGGTGTTATTCCATACAAGGTCCGGATGGT
CACTTGATTTCCTTTTACGCAGATCCAAAAAGGTTCTTTTTACCAATTTTTTCAGATGAG
GTGTTGCACAACATGATAGACACAATGATTTCATGGATTAGGTCATGCCCTGACTTAAAA
GATTCTCTTATTGACATTGAGACTGCACTAAGGACATTGATCCTACTGATGCTCACCAAC
CCAACAAAGAGAAATCAAAAGCAGGTTCAAAATATTAGGTATTTAGTGATGGCCATCGTC
TCAGACTTTTCATCGACCTCATTAATGGATAAGT TGAAGGAGGATCTAATCACACCTGCC
GAGAAAGTGGTGTACAGGCTGCTTCGGTTTTTGATTAGGACAATTTTTGGTACTGGTGAA
AAGGTGTTATTGAGTGCAAAATTCAAGTTTATGTTGAATGTRTCATACCTGTGTCATTTG
ATCACAAAGGAGACCCCTGATAGATTGACAGATCAGATAAAATGTTTTGAAAAGTTCTTT
GAGCCCAAGAGTGAGTTTGGTTTCTTTGTCAACCCTAAGGAAACAATCACACCCGAAGAG
GAATGTGTTTTTTATGAACAAATGAAGAAGT TCACCGGTAAAGATATTGATTGTCAGCAT
TCAACCCCTGGTGTTAATTTAGAGATCTTTAGCATGATGGTATCTTCATTCAACAATGGC
ACCTTAATTCTAAAAGGGGAGAARAGGCTCAACAATCTGGACCCCATGACCAACTCTGGA
TGTGCGACAGCATTAGATCTCGCAAGCAACAAAAGTGTGGTTGTCAATAAACATCTGAAT
GGAGAACGGCTTTTGGAGTATGATTTTAACAAATTGCTTGTTAGTGCTGTGAGCCAAATT
ACAGAGGGCTTCATGAGGAAACAARAAGTATAAGCTGAGACACTCAGATTACGAATATAAG
GTCTCAAAGCTTGTCTCTAGATTAGTCATCGGTTCCAGGAAAACAGAAGTAGACAAATTG
GAAGATGATCCGGTAGATGTGTGTTTCGAGGGGGAGGAGGAGACAAGT TTTTTCAGGAGT
TTAGAAGATAAGGTCAGCTCCACAATAACACGGTATAATAGAGGCACTAGGCTTAATGAA
GGGCAAGGGGAGGGAGAATTCAAGAACACAAAAGGACTACACCACCTTCAGATTATTTTG
TCAGGTAAAAGAGCTTATCTGAGGAAAGTCATTTTATCAGAAATTTCATTTCATCTAGTA
GAGGACTTTGATCCATCCTGTCTCACCAATGACGACATGAGGTTTATTTGTGAGGCTGTT
GAAGGTTCAACAGAACTGTCACCATTGTATTTTACATCAGCTGTCAAAGAACAATGTGGT
CTGGATGAGATGGCAAGAAACCTCTGTAGAAAGTTCTTCTCAGAGGGTGATTGGTTCTCA
TGTATGAAGATGATCTTGT TACAGATGAATGCAAATGCGTATTCAGGGAAGTACAGACAC
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ATGCAGAGGCAGAGCTTAAATTTTAAATTTGACTGGGACAAATTGGAAGAAGATGTAAGA
ATTAGTGAAAGGGAAAGCAATTCTGAATCTCTAAGTAAGGCCCTTTCATTGACAAAATGC
ATGAGTGCTGCTCTAAAGAATCTGTGTTTTTACTCAGAAGAATCACCAACATCATACACT
TCAGTTGGCCCTGACTCTGGGAGACTAAAATTTGCATTGTCATACAAAGAGCAGGTTGGG
GGAAATAGAGAGCTTTACATTGGGGATTTGAGGACAAAAATGTTCACAAGATTGGTAGAA
GATTATTTTGAATCCTTTTCTAGTTTCTTTTCAGGATCTTGTTTAAACAATGACAAAGAG
TTTGAAAATGCAATCTTGTCAATGACTATCAATGTGAGAGAAGGGTTGTTAAACTACAGC
ATGGATCACAGCAAATGGGGACCAATGATGTGCCCATTCCTATTCTTAATGCTTCTCCAA
AATCTCAAACTGGGTGATGATCAGTACGTGCGTTCTGGAAAAGATCATGTTAGCACCTTG
TTGACTTGGCATATGCATAAACTTGTTGAAGTCCCTTTCCCTGTTGTGAATGCAATGATG
AAATCATATGTTAAATCAAAACTCAAGCTTCTCAAAGGGTCAGGAACGACTGTTACGGAG
AGAATCTTTAGAGAGTATTTTGAAATGGGGGTGGTGCCATCTCACATATCTAGTCTCATT
GACATGGGACAGGGGATCCTACACAATGCTTCTGATTTTTACGGTTTAATTAGTGAAAGG
TTTATCAATTATTGTATTGGTGTCATTTTTGGAGAGAGGCCAGAAGCCTATACATCAAGT
GATGATCAGATCACTTTATTTGACAAGAGATTGAGTGACTTAGTTGATAGTGACCCAGAA
GAAGTCCTTGTCTTGCTGGAATTCCACTCTCACTTAAGTGGTTTGTTGAACAAGTTCATC
AGTCCAAAAAGTGTGGTTGGGCGGTTTGCAGCGGAATTCAAATCCAGATTTTATGTGTGG
GGGGAGGAGGTCCCTCTCCTCACGAAATTTGTGTCTGCGGCACTACACAATGTTAAGTGT
AAAGAACCGCATCAACTTTGTGAGACAATAGATACGATTGCTGATCAAGCTATAGCAAAT
GGAGTTCCAGTTTTTTTAGTAAACTGTATCCAGAGGAGGACACTGGATCTCTTGAAATAT
GCTAATTTCCCTTTAGATCCATTCTTGTTAAACACTCACACTGATGTAAAGGATTGGTTA
GATGGTTCTAGAGGTTATAGAATCCAAAGACTCATTGAAGAATTGTGTCCCAGTGAAACA
AAGATCATGAGAAAACTTGTAAGAAGACTACATCACAAACTCAAGAACGGTGAATGTAAC
GAGGAATTTTTTCTAGACCTCTTCAACAGGGAAAAGAAAGAGGCCATCCTTCAATTGGGA
GAGATTCTTGGTCTTGAGGATGATCTTAATGAGTTGGCAAGCATCAATTGGTTGAATCTG
AATGAAATGTTCCCATTGAGGATGGTTCTGAGACAAAAAGTGGTTTACCCATCAGTAATG
ACCTTTCAAGAGGAAAAGATCCCCTCATTGATTAAAACACTCCAAAATAAGCTTTGTAGT
AAGTTCACAAGAGGTGCACAGAAGCTGTTGTCAGAGGCAATCAACAAATCAGCTTTTCAG
AGTTGTGTCTCATCCGGCTTTATAGGTCTCTGTAAGACTTTAGGAAGTAGCGTCTGTGAGA
AATAAAAACAGGGAAAATATGTATATCAGAAAGGTGCTTGAAGATCTGACCATGGATGAA
CATGTCACAAGGGTTCACAAACAAGATGGTGTGATGTTGTACATTTGCGACAAGCAGAGA
CACCCAGAGGCTCACCGTGACCACATCAACCTTTTGAGGCCCCTTCTCTGGGACTACATT
TGCATCTCATTGAGCAACTCTTTTGAGCTGGGTGTTTGGGTTTTAGCAGAACCTGTGAAA
GGAAAGAACGAGAGTAATTCGGCTGTTAGGCACTTAAATCCATGTGATTATGTAGCAAGA
AAACCTGAGAGTTCGAGACTACTAGAGGATAAAGTGAGTTTGAATCATGTAATTCAATCT
GTGAGGCGACTGTACCCCAAAATCTTTGAGGATCAGTTGCTCCCATTCATGTCTGATGTG
AGCTCAAAAAATATGAGATGGAGTCCCAGGATTAAATTCCTTGACCTTTGTGTGCTGATT
GACATCAACTCAGAGTCTTTGTCACTCATTTCTCATGTTGTCAAATGGAAGAGGGACGAA
CATTACACTGTGCTGTTTTCTGATCTCGTCAACTCTCACCAACGGTCAGACTCAAGTTTA
GTTGATGAATTTGTTGTCAGCACAAGGGATGTCTGCAAGAACTTTTTGAAGCAAGTGTAT
TTCGAATCATTTGTACGAGAGTTTGTTGCAACAGCTAGGACCTTAGGTAACTTTTCATGG
TTCCCCCATAAGGACATGATGCCATCTGAAGATGGCGCTGAAGCACTGGGACCCTTCCAA
TCATTTATTTTGAAAGTGGTGAACAAGAAAATAGAGAGGCCCATGTTTAGGAATGACTTG
CAGTTTGGTTTTGGTTGGTTCTCTTATCGTGTGGGGGATGTTGTGTGTAATGCCGCTATG
TTAATTAAGCAGGGTTTGACAGATCCAAAAGCATTTAAATCTTTAAGAGATTTGTGGGAT
TACATGCTCAGCAGCACAGAGGGGATATTGGAGTTCTCAATCACAGTGGATTTCACACAC
AACCAGAACAACACTGACTGCTTGAGGAAATTTTCATTGATCTTTGTGGTTAAATGCCAA
TTACAGAGTCCAGGTGTAGCTGATTACTTATCGTGCTCTCATTCCTTCAAAGGTGAGGTT
GACAGGAGATTATTAGATGAGTGTCTCAATCTGTTGAGGACAGACCCCATCTTTAAAGCG
AATGATGGAGTCTTTGACATTAGGTCTGAAGAGTTTGAAGATTACATGGAAGACCCTTTG
ACACTTGGTGATTCACTAGAACTTGAACTAATAGGTTCTAGAAGGATTCTGAATGAGATC
AAATCTACTGACTTTGAGAGGATAGGGCCTGAGTGGGAACCTGTGCCTCTGACCATAAGG
AAGGGTGCCCTCTTTGAGGGGAGGAACTTTGTTCAGAATRTCTCTGTGAAATTGGAGACA
AAGGACATGAGGGTCTTTCTGGCAGAGCTCGAGGGCTGTGGAAAAATTGGTGATGTCCTC
GGCAGCCTCCTCCTGCACCGATTCAGAACTGGTGAGCACTTGATGGAGTCAGAAATAAGT
RCAGTTCTTCAGGAGCTCTGCATGGACAGATCCGTCATGCTGACACCATTATCTTTTGTG
CCAGATTGGTTCACCTTCAGAGATTGTAGGCTCTGCTTCAGCAGGTCAAAGAACACTGTA
ATGTATGAGACAACTGGGGGCAGGTTCAGACTCAAGGGGAAATCCTGTGACGATTGGCTG
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GCGGAGCGGGTGGCCGAGGAGATCGACTAG
(SEQ ID NO: 31)

CDS: 574-7203 complement
Codon Start = 1; Codons 1-2210
Translation=

>LCMV-P52_LP
MDETIADLRELCLNYIEQDERLSROKLNFLGOREPRMVLIEGLKLLSRCIEIDSADKSGC
THNHDDKSVETILIDSGIVCPGLPLIIPDGYKLIDNSLILLECFVRSTPASFEKKFIEDT
NKLACIXEDLAVAGITLVPIVDGRCDYDNSFMPEWVNFKFRDLLFKLLEYSSQDEKVFEE
SEYFRLCESLKTTVDKRSGMDSMK I LKDARS FHNDE IMKMCHDGVNPNMSCDDVVEGINS
FFGRFRRDLLNGKLKRNFQKVSPGGLIKEFSELYETLTDNDDI LMLSKEAVESCPLMRF I
TAETHGHERGSDANTEYERLLSMLNKVKSLKLLNTRRRQLLNLDVLCLSSLIKQSISKGL
ENDKHWVGCCYSSVNDRLVSLQSTKEEFMRLLKNRRKSRVHKKASLDELFRVS INEFIAK
IQKCLSTVGLSFEHYGLSECLVQECHI PFAEFENFMRAGTHPVMHY TKFEDY TFQPNIEQ
LRGLQSTRKLSSVCLALTNSMKTSSVARLRQONQLGSVRYQVVECKEVFCQT TKLDSEEYH
LLYQKTGESSRCYSIQGPDGHLISEFYADPKREFLPIFSDEVLHNMIDTMI SWIRSCEDLK
DSLIDIETALRTLILLMLTNPTKRNQKQVONIRYLVMAIVSDFSSTSLMDKLKEDLITPA
EXVVYRLLRFLIRTIFGTGEKVLLSAKFKFMLNVSYLCHLITKETPDRLTDQIKCFEKET
EPKSEFGFFVNPKETITPEEECVEYEQMKKETGKDIDCQHS TPGVNLE I FSMMVSSENNG
TLILXKGEKRLNNLDPMTNSGCATALDLASNKSVVVNKHLNGERLLEYDFNKLLVSAVSQT
TEGFMRKQKYKLRHSDYEYKVSKLVSRLVIGSRKTEVDKLEDDPVDVCFEGEEETSFFRS
LEDXVSSTITRYNRGTRLNEGQGEGEFKNTKGLHHLQIILSGKRAYLRKVILSEISFHLV
EDFDPSCLTNDDMRF ICEAVEGSTELSPLYFTSAVKEQCGLDEMARNLCRKFFSEGDWES
CMKMILLQMNANAYSGKYRHMQORQSLNFKFDWDKLEEDVRISERESNSESLSKALSLTXC
MSAALKNLCFYSEESPTSYTSVGPDSGRLKFALSYKEQVGGNRELY IGDLRTKMFTRLVE
DYFESFSSFFSGSCLNNDKEFENAILSMT INVREGLLNYSMDHSKWGPMMCPFLFLMLLQ
NLXLGDDQYVRSGKDHVSTLLTWHMHKLVEVPFPVVNAMMKS YVKSKZKLLKGSGTTVTE
RIFREYFEMGVVPSHISSLIDMGQGILHNASDFYGLISERFINYCIGVIFGERPEAYTSS
DDQITLEDKRLSDLVDSDPEEVLVLLEFHSHLSGLLNKFISPKSVVGRFAAEFKSREYVH
GEEVPLLTKEFVSAALHNVKCKEPHQLCETIDTIADQAIANGVPVFLVNCIQRRTLDLLKY
ANFPLDPFLLNTHTDVKDWLDGSRGYRIQRLIEELCPSETKIMRKLVRRLHHKLKNCECN
EEFFLDLFNREKKEAILQLGEILGLEDDLNELAS INWLNLNEMFPLRMVLRQKVVYPSVM
TFQEEKIPSLIKTLONKLCSKITRGAQKLLSEATNKSAFQSCVSSGFIGLCKTLGSRCVR
NXNRENMY IRKVLEDLTMDEHVTRVHKQDGVMLY ICDKQRHPEAHRDHINLLRPLLWDY I
CISLSNSFELGVWVLAEPVKGKNESNSAVRHLNPCDYVARKPESSRLLEDKVSLNHVIQS
VRRLYPXIFEDQLLPFMSDVSSKNMRWS PRIKFLDLCVLIDINSESLSLISHVVKWKRDE
HYTVLFSDLVNSHORSDSSLVDEFVVSTRDVCKNFLKQVYFESFVREFVATARTLGNESW
FPHKDMMPSEDGAEALGPFQSFILKVVNKKIERPMFRNDLOFGFGWESYRVGDVVCNAAM
LIKQGLTDPKAFKSLRDLWDYMLSSTEGILEFSITVDFTHNONNTDCLRKFSLIFVVKCQ
LQSPGVADYLSCSHSFKGEVDRRLLDECLNLLRTDPIFKANDGVEDIRSEEFEDYMEDEL
TLGDSLELELIGSRRILNEIKSTDFERIGPEWEPVPLTIRKGALFEGRNFVONXSVKLET X1V
XDMRVFLAELEGCGKIGDVLGSLLLHRFRTGEHLMESEISXVLQOELCMDRSVMLTPLSEV X=T/A
PDWFTFRDCRLCESRSKNTVMYETTGGRFRLKGKSCDDWLAERVAEEID

(SEQ ID NO: 32)
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D. Lymphocytic choriomeningitis virus (LCMV) P91 mutant

Source: 1-3376 Segment = S

Protein: Pre-glycoprotein polyprotein GP complex
Gene: GPC

Gene: 79-1575

>LCMV-P91 GP
ATGGGTCAGATTGTGACAATGTTTGAGGCTTTGCCTCACATCATTGATGAGGTCATCAAC
ATTGTCATTATTGTGCTCATTATAATCACGAGCATCAARAGCTGTGTACAATTTCGCCACC
TGTGGGATATTAGCACTGGTCAGCTTCCTTTTTTTGGCTGGTAGGTCCTGTGGCATGTAC
GGCCTTAATGGTCCCGACATCTATAAAGGGGTTTACCAGTTCAAATCAGTGGAGTTTGAT
ATGTCTCACTTAAATCTGACGATGCCCAATGCGTGCTCAGCCAACAACTCTCATCACTAC
ATCAGTATGGGAAGCTCTGGACTGGAGCTAACTTTCACTAACGACTCCATCCTTAATCAC
AATTTTTGCAACTTAACCTCCGCTTTCAACAAAAAGACTTTTGACCATACACTCATGAGT
ATAGTCTCGAGTCTGCACCTCAGTATTAGAGGGAATTCCAACCACAAAGCAGTGTCTTGT
GATTTTAACAATGGCATCACCATTCAATACAACTTGTCATTTTCGGACCCACAGAGCGCT
ATGAGCCAGTGTTGGACTTTCAGAGGTAGAGTCTTGGACATGTTTAGAACTGCCTTTGGA
GGAAAATACATGAGAAGTGGCTGGGGCTGGGCAGGTTCAGATGGCAAGACCACTTGGTGC
AGCCAAACAAGCTATCAGTACCTAATCATACAAAACAGGACTTGGGAAAACCACTGTAGA
TATGCAGGCCCTTTTGGGATGTCTAGAATCCTCTTTGCTCAGGAARAAGACAAAGTTTCTC
ACTAGGAGACTTGCAGGCACATTCACCTGGACCCTGTCAGACTCCTCAGGAGTAGAAAAT
CCAGGTGGTTATTGCCTGACCAAATGGATGATCCTTGCTGCAGAGCTCAAATGTTTTGGG
AATACAGCTGTTGCAAAATGTAATGTCAATCATGATGAAGAGTTCTGTGACATGCTACGA
CTAATTGATTACAACAAGGCCGCCCTGAGTAAGTTCAAGCAAGATGTAGAGTCTGCCTTG
CATGTATTCAAAACAACAGTAAATTCTCTGATTTCCGATCAGCTGTTGATGAGGAATCAT
CTAAGAGATCTAATGGGGGTACCATACTGTAATTACTCAAAGT TCTCCTATCTGCAACAT
GCTAAGACTGGTGAGACTAGTGTACCCAAGTGCTGGCTTGTCACTAATGGCTCCTACTTG
AATGAGACCCACTTTAGTGATCAAATCGAACAAGAAGCAGATAACATGATCACAGAGATG
TTGAGGAAGGACTACATAAAAAGACAAGGGAGTACTCCTTTAGCCTTAATGGATCTTTTG
ATGTTTTCAACATCAGCATATCTAATCAGCATCTTTCTGCATCTTGTGAAGATACCAACA
CATAGACACATAAAGGGCGGTTCATGTCCAAAGCCACACCGCTTCACCAACAAGGGGATC
TGTAGTTGTGGTGCATTCAAGGTGCCTGGTGTAAAAACTATCTGGAAAAGACGCTGA
(SEQ ID NO: 33)

CDS: 79-1575
Codon Start = 1; Codons 1-498
Chain: 1-498 Pre-glycoprotein polyprotein GP complex
Chain: 1-58 Stable signal peptide
Chain: 59-265 Glycoprotein Gl
Chain: 266-498 Glycoprotein G2
Translation=

>LCMV-P91_GP
MGQIVTMFEALPHIIDEVINIVIIVLIIITSIKAVYNFATCCILALVSFLFLAGRSCCMY
GLNGPDIYKGVYQFKSVEEFDMSHLNLTMPNACSANNSHHYISMCSSCLELTFTNDSILNE
NFCNLTSAFNKKTFDHTLMSIVSSLHLS IRGNSNHKAVSCDFNNGITIQYNLSFSDEQSA
MSQCWTFRGRVLDMFRTAFGGKYMRSGWGWAGSDGKTTWCSQTSYQYLI IQNRTWENHCR
YAGPFGMSRILFAQEKTKFLTRRLAGTFTWTLSDSSGVENPGGYCLTKWMILAAELKCEG
NTAVAKCNVNHDEEFCDMLRLIDYNKAALSKFKQDVESALHVFKTTVNSLISDQLLMRNH
LRDLMGVPYCNYSKFWYLEHAKTGETSVPKCWLVTNGSYLNETHFSDQIEQEADNMITEM
LRXDY IXRQGSTPLALMDLLMESTSAYLISIFLHLVKI PTHRHIKGGSCPKPHRLTNKGI
CSCGAFKVPGVKTIWKRR

(SEQ ID NO: 34)
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Source: 1-3376 Segment = S
Protein: Nucleoprotein

Gene: NP

Gene: 1640-3316 complement

>LCMV-P91_NP
ATGTCTTTGTCCAAAGAAGTCAAAAGCTTTCAGTGGACACAGGCGTTGAGGAGGGAGTTG
CAGAGTTTTACATCAGATGTAAAGGCTGCCGTCATCAAGGACGCAACCAGTCTTCTAAAT
GGGTTGGACTTTTCTGAAGTCAGCAACGTTCAGAGGATCATGAGAAAGGAAAGGAGGGAT
GATAAAGACTTGCAGAGACTCAGGAGTCTTAACCAGACTGTGCATTCTCTTGTTGATCTG
AAGTCTACATCAAAGAAAAATGTTCTGAAAGTGGGAAGACTTAGTGCAGAGGAATTGATG
ACCCTTGCAGCTGATCTTGAGAAGCTGAAGGCCAAAATTATGAGAACTGAGAGGCCTCAA
GCTTCTGGAGTCTACATGGGAAATTTGACAGCACAACAACTTGATCAAAGATCCCAAATA
CTGCAAATGGTTGGGATGAGAAGACCTCAGCAGGGTGCAAGTGGTGTAGTAAGGGTTTGG
GATGTGAAGGACTCATCACTTCTGAACAATCAGTTCGGCACAATGCCAAGCCTGACAATG
GCTTGCATGGCAAAACAGTCACAGACCCCACTCAATGATGTTGTGCAGGCACTCACAGAC
CTTGGCTTACTTTACACAGTCAAATACCCGAATCTCAGTGATCTTGAAAGGCTAAAGGAT
AAACACCCAGTTCTGGGGGTCATTACTGAACAGCAATCTAGTATCAATATCTCTGGTTAT
AATTTCAGTCTTGGTGCAGCTGTGARAGCGGGGGCAGCTCTGCTAGATGGAGGGAACATG
CTGGAATCTATCTTGATCAAACCGAGCAACAGTGAGGATCTCCTAAAAGCAGTCCTCGGG
GCCAAGAAGAAACTCAACATGTTTGTCTCAGATCAAGT TGGAGATAGAAATCCCTATGAA
AACATCCTTTATAAAGTCTGTCTTTCAGGTGAAGGATGGCCATACATAGCCTGTAGAACG
TCAGTTGTGGGGAGAGCATGGGAGAACACAACAATTGATCTCACAAATGAAAAACTTGTT
GCCAACTCATCTAGGCCAGTGCCTGGAGCAGCAGGCCCACCTCAGGTGGGCTTGAGTTAC
AGTCAGACAATGCTGTTGAAAGACTTGATGGGAGGGAT TGATCCCAATGCTCCCACATGG
ATTGACATTGAGGGCAGGTTCAATGATCCAGTGGAGATAGCAATATTCCAACCACAAAAT
GGGCAATTCATACATTTTTACAGGGAACCTACGGACCAGAAGCAATTCAAGCAGGACTCA
AAGTATTCACACGGCATGGATCTTGCTGATCTCTTCAATGCACAGCCTGGGCTGACCTCA
TCAGTTATAGGTGCTCTCCCACAAGGGATGGTTTTGAGCTGTCAAGGTTCTGATGACATC
AGAAAGCTTCTGGACTCACAAAATAGAAGGGACATAAAACTCATTGATGTTGAGATGACC
AAGGAGGCCTCAAGAGAATATGAAGATAAAGTGTGGGACAAATATGGCTGGCTATGCAAA
ATGCACACTGGGGTAGTGAGAGACAAAAAGAAGAAAGAGATCACCCCACACTGTGCACTC
ATGGACTGCATCATTTTTGAGAGTGCTTCCAAGGCAAGACTCCCTGATCTAAAAACCGTT
CACAACATCCTGCCACATGATTTAATCTTCAGAGGACCCAATGT TGTGACACTCTAA
(SEQ ID NO: 35)

CDS: 1640-3316 complement
Codon Start = 1; Codons 1-558
Translation=

>LCMV-P91_NP
MSLSXKEVKSFQWTQALRRELQSFTSDVKAAVIKDATSLLNGLDFSEVSNVQRIMRKERRD
DKDLOQRLRSLNQTVHSLVDLKSTSKKNVLKVGRLSAEELMTLAADLEKLKAKIMRTERPQ
ASGVYMGNLTAQQLDQRSQI LOQMVGMRRPQQGASGVVRVWDVKDSSLLNNQFCTMPSLTM
ACMAKQSQTPLNDVVQALTDLGLLYTVKYPNLSDLERLKDKHPVLGVITEQQSSINISCY
NFSLGAAVKAGAALLDGGNMLESILIKPSNSEDLLKAVLGAKKKLNMEVSDQVGDRNEYE
NILYXVCLSGEGWPYIACRTSVVGRAWENTTIDLTNEKLVANSSRPVPGAAGPPQVGLSY
SOTMLLXDLMGGIDPNAPTWIDIEGRENDPVEIAIFQPONGOF IHFYREPTDOKQFKQDS
KYSHGMDLADLFNAQPGLTSSVIGALPQGMVLSCQGSDDIRKLLDSQONRRDIKLIDVEMT
XKEASREYEDKVWDKYGWLCKMHTGVVRDKKKKE I TPHCALMDCI I FESASKARLPDLKTV
HNILPHDLIFRGPNVVTL

(SEQ ID NO: 36)
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Source: 1-7235 Segment = L
Protein: RING finger protein Z
Gene: Zp

Gene: 90-362

>LCMV-P91_ZP
ATGGGCCAAGGCAAGTCCAAAGAAGAAAGGGACACCAGCAATACAGGCAGAGCAGAGCTT
TTGCCAGACACCACCTATCTTGGTCCTCTAAATTGTAAATCATGTTGGCAGAAATTTGAC
AGCTTGGTTAGATGCCATGACCACTATCTTTGCAGACACTGTCTGAATCTCCTGCTGTCA
GTTTCCGACAGATGTCCTCTCTGTAAGTATCCACTGCCAACCAAACTGAAGGTGTCAACA
GTCCCAAGCTCCCCACCTCCCTATGAGGAGTGA

(SEQ ID NO: 37)

CDS: 90-362
Codon Start = 1; Codons 1-91
Translation=

>LCMV-P91_ZP
MGQGKSKEERDTSNTGRAELLPDTTYLGPLNCKSCWQKFDSLVRCHDHYLCRHCLNLLLS
VSDRCPLCKYPLPTKLKVSTVPSSPPPYEE

(SEQ ID NO: 38)
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Figure 25 (cont’d)

Protein: RNA-directed RNA polymerase L
Gene: LP
Gene: 574-7203 complement

>LCMV-P91_LP

ATGGATGAAACTATTGCAGATTTGAGAGAGTTGTGTCTAAATTACATAGAACAGGACGAG
AGGCTGTCAAGGCAAAAACTCAACTTCCTGGGACAAAGAGAACCCAGAATGGTGCTAATT
GAGGGACTCAAATTGTTATCACGCTGTATAGAGATAGACAGTGCAGACAAAAGTGGTTGC
ATACACAACCACGATGACAAATCTGTTGAAACAATCCTAATAGACTCTGGGATTGTGTGT
CCAGGACTGCCACTCATCATCCCTGATGGTTATAAGT TGATTGACAATTCCCTTATTCTT
CTTGAATGTTTTGTTAGAAGCACACCAGCTAGTTTTGAAAAGAAGT TCATTGAGGACACC
AACAAACTAGCATGCATCAAAGAAGATCTTGCTGTTGCAGGCATCACACTGGTTCCAATA
GTGGATGGTCGTTGTGATTATGATAACAGTTTCATGCCAGAATGGGTGAATTTTAAGTTC
AGAGACCTCCTATTTAAACTCCTGGAGTATTCTAGTCAAGATGAGAAAGTTTTTGAGGAG
TCTGAATACTTCAGGCTCTGTGAGTCTCTTAAGACCACTGTTGACAAACGTTCCGGCATG
GACTCAATGAAAATTTTGAAAGACGCAAGATCATTTCATAACGATGAGATTATGAAAATG
TGCCACGATGGTGTCAACCCCAACATGAGTTGCGATGATGTGGTCTTTGGCATAAATTCC
TTTTTTGGCAGGTTTAGGAGGGACCTGTTAAATGGGAAACTCAAAAGGAATTTCCAAAAG
GTCAGCCCTGGGGGCTTAATCAAGGAATTCTCTGAACTTTATGAAACCCTTACTGATAAT
GATGACATATTAATGTTGAGCAAAGAGGCAGT TGAATCCTGCCCCTTAATGAGGTTCATT
ACAGCAGAGACCCATGGGCATGAGAGAGGAAGCGATGCTAACACTGAGTATGAAAGGCTA
CTCTCTATGTTGAACAAGGTGAAAAGTTTAAAATTATTAAACACTAGAAGGAGACAGCTG
CTGAACTTAGATGTCTTATGTCTTTCTTCACT TATTAAGCAGTCAATTTCCAAAGGGTTG
GAAAATGATAAACATTGGGTTGGTTGCTGCTACAGTAGTGTGAATGATAGGCTTGTGAGC
CTTCAAAGTACCAAAGAAGAATTCATGAGACTTTTGAAGAACAGAAGAAAATCAAGAGTG
CACAAAAAGGCATCTCTTGATGAGCTTTTTAGGGTATCCATAAATGAGTTCATAGCAAAA
ATCCAGAAATGCCTATCAACAGTGGGACTTAGTTTTGAGCATTACGGACTATCAGAATGC
CTCGTGCAAGAATGCCATATACCATTTGCTGAATTTGAGAACTTTATGAGAGCCGGGACT
CATCCTGTAATGCATTACACAAAATTTGAAGATTACACTTTCCAGCCTAACATAGAGCAA
TTGAGGGGTTTACAGAGTTTGAGAAAACTGTCATCTGTTTGTTTGGCTCTAACAAACAGC
ATGAAAACAAGCTCAGTTGCAAGGTTGAGACAGAACCAACTGGGGTCTGTGAGATATCAA
GTGGTGGAGTGCAAAGAGGTGTTTTGCCAGATAATAAAACTGGATTCCGAAGAGTATCAT
CTACTATATCAGAAAACTGGAGAATCATCGAGGTGTTATTCCATACAAGGTCCGGATGGT
CACTTGATTTCCTTTTACGCAGATCCAAAAAGGTTCTTTTTACCAATTTTTTCAGATGAG
GTGTTGCACAACATGATAGACACAATGATTTCATGGATTAGGTCATGCCCTGACTTAAAA
GATTCTCTTATTGACATTGAGACTGCACTAAGGACATTGATCCTACTGATGCTCACCAAC
CCAACAAAGAGAAATCAAAAGCAGGTTCAAAATATTAGGTATTTAGTGATGGCCATCGTC
TCAGACTTTTCATCGACCTCATTAATGGATAAGT TGAAGGAGGATCTAATCACACCTGCC
GAGAAAGTGGTGTACAGGCTGCTTCGGTTTTTGATTAGGACAATTTTTGGTACTGGTGAA
AAGGTGTTATTGAGTGCAAAATTCAAGTTTATGTTGAATGTGTCATACCTGTGTCATTTG
ATCACAAAGGAGACCCCTGATAGATTGACAGATCAGATAAAATGTTTTGAAAAGTTCTTT
GAGCCCAAGAGTGAGTTTGGTTTCTTTGTCAACCCTAAGGAAACAATCACACCCGAAGAG
GAATGTGTTTTTTATGAACAAATGAAGAAGT TCACCGGTAAAGATATTGATTGTCAGCAT
TCAACCCCTGGTGTTAATTTAGAGATCTTTAGCATGATGGTATCTTCATTCAACAATGGC
ACCTTAATTCTAAAAGGGGAGAARAGGCTCAACAATCTGGACCCCATGACCAACTCTGGA
TGTGCGACAGCATTAGATCTCGCAAGCAACAAAAGTGTGGTTGTCAATAAACATCTGAAT
GGAGAACGGCTTTTGGAGTATGATTTTAACAAATTGCTTGTTAGTGCTGTGAGCCAAATT
ACAGAGGGCTTCATGAGGAAACAARAAGTATAAGCTGAGACACTCAGATTACGAATATAAG
GTCTCAAAGCTTGTCTCTAGATTAGTCATCGGTTCCAGGAAAACAGAAGTAGACAAATTG
GAAGATGATCCGGTAGATGTGTGTTTCGAGGGGGAGGAGGAGACAAGT TTTTTCAGGAGT
TTAGAAGATAAGGTCAGCTCCACAATAACACGGTATAATAGAGGCACTAGGCTTAATGAA
GGGCAAGGGGAGGGAGAATTCAAGAACACAAAAGGACTACACCACCTTCAGATTATTTTG
TCAGGTAAAAGAGCTTATCTGAGGAAAGTCATTTTATCAGAAATTTCATTTCATCTAGTA
GAGGACTTTGATCCATCCTGTCTCACCAATGACGACATGAGGTTTATTTGTGAGGCTGTT
GAAGGTTCAACAGAACTGTCACCATTGTATTTTACATCAGCTGTCAAAGAACAATGTGGT
CTGGATGAGATGGCAAGAAACCTCTGTAGAAAGTTCTTCTCAGAGGGTGATTGGTTCTCA
TGTATGAAGATGATCTTGT TACAGATGAATGCAAATGCGTATTCAGGGAAGTACAGACAC
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ATGCAGAGGCAGAGCTTAAATTTTAAATTTGACTGGGACAAATTGGAAGAAGATGTAAGA
ATTAGTGAAAGGGAAAGCAATTCTGAATCTCTAAGTAAGGCCCTTTCATTGACAAAATGC
ATGAGTGCTGCTCTAAAGAATCTGTGTTTTTACTCAGAAGAATCACCAACATCATACACT
TCAGTTGGCCCTGACTCTGGGAGACTAAAATTTGCATTGTCATACAAAGAGCAGGTTGGG
GGAAATAGAGAGCTTTACATTGGGGATTTGAGGACAAAAATGTTCACAAGATTGGTAGAA
GATTATTTTGAATCCTTTTCTAGTTTCTTTTCAGGATCTTGTTTAAACAATGATAAAGAG
TTTGAAAATGCAATCTTGTCAATGACTATCAATGTGAGAGAAGGGTTGTTAAACTACAGC
ATGGATCACAGCAAATGGGGACCAATGATGTGCCCATTCCTATTCTTAATGCTTCTCCAA
AATCTCAAACTGGGTGATGATCAGTACGTGCGTTCTGGAAAAGATCATGTTAGCACCTTG
TTGACTTGGCATATGCATAAACTTGTTGAAGTCCCTTTCCCTGTTGTGAATGCAATGATG
AAATCATATGTTAAATCAAAACTCAAGCTTCTCAAAGGGTCAGGAACGACTGTTACGGAG
AGAATCTTTAGAGAGTATTTTGAAATGGGGGTGGTGCCATCTCACATATCTAGTCTCATT
GACATGGGACAGGGGATCCTACACAATGCTTCTGATTTTTACGGTTTAATTAGTGAAAGG
TTTATCAATTATTGTATTGGTGTCATTTTTGGAGAGAGGCCAGAAGCCTATACATCAAGT
GATGATCAGATCACTTTATTTGACAAGAGATTGAGTGACTTAGTTGATAGTGACCCAGAA
GAAGTCCTTGTCTTGCTGGAATTCCACTCTCACTTAAGTGGTTTGTTGAACAAGTTCATC
AGTCCAAAAAGTGTGGTTGGGCGGTTTGCAGCGGAATTCAAATCCAGATTTTATGTGTGG
GGGGAGGAGGTCCCTCTCCTCACGAAATTTGTGTCTGCGGCACTACACAATGTTAAGTGT
AAAGAACCGCATCAACTTTGTGAGACAATAGATACGATTGCTGATCAAGCTATAGCAAAT
GGAGTTCCAGTTTTTTTAGTAAACTGTATCCAGAGGAGGACACTGGATCTCTTGAAATAT
GCTAATTTCCCTTTAGATCCATTCTTGTTAAACACTCACACTGATGTAAAGGATTGGTTA
GATGGTTCTAGAGGTTATAGAATCCAAAGACTCATTGAAGAATTGTGTCCCAGTGAAACA
AAGATCATGAGAAAACTTGTAAGAAGACTACATCACAAACTCAAGAACGGTGAATGTAAC
GAGGAATTTTTTCTAGACCTCTTCAACAGGGAAAAGGAAGAGGCCATCCTTCAATTGGGA
GAGATTCTTGGTCTTGAGGATGATCTTAATGAGTTGGCAAGCATCAATTGGTTGAATCTG
AATGAAATGTTCCCATTGAGGATGGTTCTGAGACAAAAAGTGGTTTACCCATCAGTAATG
ACCTTTCAAGAGGAAAAGATCCCCTCATTGATTAAAACACTCCAAAATAAGCTTTGTAGT
AAGTTCACAAGAGGTGCACAGAAGCTGTTGTCAGAGGCAATCAACAAATCAGCTTTTCAG
AGTTGTGTCTCATCCGGCTTTATAGGTCTCTGTAAGACTTTAGGAAGTAGCGTCTGTGAGA
AATAAAAACAGGGAAAATATGTATATCAGAAAGGTGCTTGAAGATCTGACCATGGATGAA
CATGTCACAAGGGTTCACAAACAAGATGGTGTGATGTTGTACATTTGCGACAAGCAGAGA
CACCCAGAGGCTCACCGTGACCACATCAACCTTTTGAGGCCCCTTCTCTGGGACTACATT
TGCATCTCATTGAGCAACTCTTTTGAGCTGGGTGTTTGGGTTTTAGCAGAACCTGTGAAA
GGAAAGAACGAGAGTAATTCGGCTGTTAGGCACTTAAATCCATGTGATTATGTAGCAAGA
AAACCTGAGAGTTCGAGACTACTAGAGGATAAAGTGAGTTTGAATCATGTAATTCAATCT
GTGAGGCGACTGTACCCCAAAATCTTTGAGGATCAGTTGCTCCCATTCATGTCTGATGTG
AGCTCAAAAAATATGAGATGGAGTCCCAGGATTAAATTCCTTGACCTTTGTGTGCTGATT
GACATCAACTCAGAGTCTTTGTCACTCATTTCTCATGTTGTCAAATGGAAGAGGGACGAA
CATTACACTGTGCTGTTTTCTGATCTCGTCAACTCTCACCAACGGTCAGACTCAAGTTTA
GTTGATGAATTTGTTGTCAGCACAAGGGATGTCTGCAAGAACTTTTTGAAGCAAGTGTAT
TTCGAATCATTTGTACGAGAGTTTGTTGCAACAGCTAGGACCTTAGGTAACTTTTCATGG
TTCCCCCATAAGGACATGATGCCATCTGAAGATGGCGCTGAAGCACTGGGACCCTTCCAA
TCATTTATTTTGAAAGTGGTGAACAAGAAAATAGAGAGGCCCATGTTTAGGAATGACTTG
CAGTTTGGTTTTGGTTGGTTCTCTTATCGTGTGGGGGATGTTGTGTGTAATGCCGCTATG
TTAATTAAGCAGGGTTTGACAGATCCAAAAGCATTTAAATCTTTAAGAGATTTGTGGGAT
TACATGCTCAGCAGCACAGAGGGGATATTGGAGTTCTCAATCACAGTGGATTTCACACAC
AACCAGAACAACACTGACTGCTTGAGGAAATTTTCATTGATCTTTGTGGTTAAATGCCAA
TTACAGAGTCCAGGTGTAGCTGATTACTTATCGTGCTCTCATTCCTTCAAAGGTGAGGTT
GACAGGAGATTATTAGATGAGTGTCTCAATCTGTTGAGGACAGACCCCATCTTTAAAGCG
AATGATGGAGTCTTTGACATTAGGTCTGAAGAGTTTGAAGATTACATGGAAGACCCTTTG
ACACTTGGTGATTCACTAGAACTTGAACTAATAGGTTCTAGAAGGATTCTGAATGAGATC
AAATCTACTGACTTTGAGAGGATAGGGCCTGAGTGGGAACCTGTGCCTCTGACCATAAGG
AAGGGTGCCCTCTTTGAGGGGAGGAACTTTGTTCAGAATATCTCTGTGAAATTGGAGACA
AAGGACATGAGGGTCTTTCTGGCAGAGCTCGAGGGCTGTGGAAAAATTGGTGATGTCCTC
GGCAGCCTCCTCCTGCACCGATTCAGAACTGGTGAGCACTTGATGGAGTCAGAAATAAGT
ACAGTTCTTCAGGAGCTCTGCATGGACAGATCCGTCATGCTGACACCATTATCTTTTGTG
CCAGATTGGTTCACCTTCAGAGATTGTAGGCTCTGCTTCAGCARGTCAAAGAACACTGTA
ATGTATGAGACAACTGGGGGCAGGTTCAGACTCAAGGGGAAATCCTGTGACGATTGGCTG
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GCGGAGCGGGTGGCCGAGGAGATCGACTAG
(SEQ ID NO: 39)

CDS: 574-7203 complement
Codon Start = 1; Codons 1-2210
Translation=

>LCMV-P91_LP
MDETIADLRELCLNYIEQDERLSROKLNFLGOREPRMVLIEGLKLLSRCIEIDSADKSGC
THNHDDKSVETILIDSGIVCPGLPLIIPDGYKLIDNSLILLECFVRSTPASFEKKFIEDT
NKLACIXEDLAVAGITLVPIVDGRCDYDNSFMPEWVNFKFRDLLFKLLEYSSQDEKVFEE
SEYFRLCESLKTTVDKRSGMDSMK I LKDARS FHNDE IMKMCHDGVNPNMSCDDVVEGINS
FFGRFRRDLLNGKLKRNFQKVSPGGLIKEFSELYETLTDNDDILMLSKEAVESCPLMRFT
TATTHGHERGSDANTEYERLLSMLNKVKS LKL LNTRRRQLLNLDVLCLSSLIKQSISKGL
ENDKEWVGCCYSSVNDRLVSLQSTKEEFMRLLKNRRKSRVHKKASLDELFRVSINEFIAK
IQKCLSTVGLSFEHYGLSECLVQECHIPFAEFENFMRAGTHPVMHY TKFEDYTFQPNIEQ
LRGLQSLRKLSSVCLALTNSMKTSSVARLRQNQLGSVRYQVVECKEVFCQT IKLDSEEYH
LLYQKTGESSRCYSIQGPDGHLISFYADPKREFLPTFSDEVLHNMIDTMI SWIRSCPDLK
DSLIDIETALRTLILLMLTNPTKRNQKQVONIRYLVMAIVSDFSSTSLMDKLKEDLITPA
EXVVYRLLRFLIRTIFGTGEKVLLSAKFKFMLNVSYLCHLITKETPDRLTDQIKCFEKET
EPKSEFGFFVNPKET I TPEEECVEYEQMKKETGKDI DCQHS TPCVNLE T FSMMVSSFNNG
TLILKGEKRLNNLDPMTNSGCATALDLASNKSVVVNKHLNGERLLEYDFNKLLVSAVSQT
TEGFMRKQKYKLRHSDYEYKVSKLVSRLVIGSRKTEVDKLEDDPVDVCFECEEETSFFRS
LEDXVSSTITRYNRGTRLNEGQGEGEFKNTKGLHHLQIILSGKRAYLRKVILSEISFHLV
EDFDPSCLTNDDMRF ICEAVEGSTELSPLYFTSAVKEQCGLDEMARNLCRKFFSEGDWES
CMXMILLQMNANAYSGKYRHMQRQSLNFKFDWDKLEEDVRI SERESNSESLSKALSLTKC
MSAALXKNLCFYSEESPTSYTSVGPDSCGRLKFALSYKEQVGGNRELYIGDLRTKMFTRLVE
DYFESFSSFFSGSCLNNDKEFENAILSMTINVREGLLNYSMDHSKWGPMMCPFLFLMLLQ
NLKLGDDQYVRSGKDHVSTLLTWHMHKLVEVPTPVVNAMMKS YVKSKLKLLKGSGTTVTE
RIFREYFEMGVVPSHISSLIDMGQGILHNASDFYGLISERFINYCIGVIFGERPEAYTSS
DDQITLEFDKRLSDLVDSDPEEVLVLLEFHSHLSGLLNKFISPKSVVGRFAAEFKSREYVW
GEEVPLLTKFVSAALHNVKCKEPHQLCETIDTIADQATANGVPVFLVNCIQRRTLDLLKY
ANFPLDPFLLNTHTDVKDWLDGSRGYRIQRLIEELCPSETKIMRKLVRRLHHKLKNGECN
EEFFLDLFNREKEEAILQLGEILGLEDDLNELAS INWLNLNEMFPLRMVLRQKVVYPSVM
TFQEEKIPSLIKTLONKLCSKITRGAQKLLSEATNKSAFQSCVSSGFIGLCKTLGSRCVR
NXNRENMY IRKVLEDLTMDEHVTRVHKQDGVMLY ICDKQRHPEAHRDHINLLRPLLWDY I
CISLSNSFELGVWVLAEPVKGKNESNSAVRHLNPCDYVARKPESSRLLEDKVSLNHVIQS
VRRLYPKIFEDQLLPFMSDVSSKNMRWSPRIKFLDLCVLIDINSESLSLISHVVKWKRDE
HYTVLFSDLVNSHORSDSSLVDEFVVSTRDVCKNFLKQVYFESFVREFVATARTLGNESW
FPHKDMMPSEDGAEALGPFQSFILKVVNKKIERPMFRNDLOFGFGWESYRVGDVVCNAAM
LIXQGLTDPKAFKSLRDLWDYMLSSTEGILEFSITVDFTHNQNNTDCLRKFSLIFVVKCQ
LOSPGVADYLSCSHSFKGEVDRRLLDECLNLLRTDPIFKANDCVEDIRSEEFEDYMEDPL
TLGDSLELELIGSRRILNEIKSTDFERIGPEWEPVPLTIRKGALFEGRNFVONISVKLET
XKDMRVFLAELEGCGKIGDVLGSLLLHRFRTGEHLMESEISTVLQELCMDRSVMLTPLSEV
PDWFTFRDCRLCEFSXSKNTVMYETTGGRFRLKGKSCDDWLAERVAEEID X=R/K
(SEQ ID NO: 40)
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E. Lymphocytic choriomeningitis virus (LCMV) P52-1 mutant

Source: 1-3376 Segment = S

Protein: Pre-glycoprotein polyprotein GP complex
Gene: GPC

Gene: 79-1575

>LCMV-P52-1
ATGGGTCAGATTGTGACAATGTTTGAGGCTTTGCCTCACATCATTGATGAGGTCATCAAC
ATTGTCATTATTGTGCTCATTATAATCACGAGCATCAAAGCTGTGTACAATTTCGCCACC
TGTGGGATATTAGCACTGGTCAGCTTCCTTTTTTTGGCTGGTAGGTCCTGTGGCATGTAC
GGCCTCAATGGTCCCGACATCTATAAAGGGGTTTACCAGTTCAAATCAGTGGAGTTTGAT
ATGTCTCACTTAAATCTGACGATGCCCAATGCGTGCTCAGCCAACAACTCTCATCACTAC
ATCAGTATGGGAAGCTCTGGACTGGAGCTAACTTTCACTAACGACTCCATCCTTAATCAC
AATTTTTGCAACTTAACCTCCGCTTTCAACAAAAAGACTTTTGACCATACACTCATGAGT
ATAGTCTCGAGTCTGCACCTCAGTATTAGAGGGAATTCCAACCACAAAGCAGTGTCTTGT
GATTTTAACAATGGCATCACCATTCAATACAACTTGTCATTTTCGGACCCACAGAGCGCT
ATGAGCCAGTGTTGGACTTTCAGAGGTAGAGTCTTGGACATGTTTAGAACTGCCTTTGGA
GGAAAATACATGAGAAGTGGCTGGGGCTGGGCAGGTTCAGATGGCAAGACCACTTGGTGC
AGCCAAACAAGCTATCAGTACCTAATCATACAAAACAGGACTTGGGAAAACCACTGTAGA
TATGCAGGCCCTTTTGGGATGTCTAGAATCCTCTTTGCTCAGGAAAAGACAAAGTTTCTC
ACTAGGAGACTTGCAGGCACATTCACCTGGACCCTGTCAGACTCCTCAGGAGTAGAAAAT
CCAGGTGGTTATTGCCTGACCAAATGGATGATCCTTGCTGCAGAGCTCAAATGTTTTGGG
AATACAGCTGTTGCAAAATGTAATGTCAATCATGATGAAGAGTTCTGTGACATGCTACGA
CTAATTGATTACAACAAGGCCGCCCTGAGTAAGTTCAAGCAAGATGTAGAGTCTGCCTTG
CATGTATTCAAAACAACAGTAAATTCTCTGATTTCCGATCAGCTGTTGATGAGGAATCAT
CTAAGAGATCTAATGGGGGTACCATACTGTAATTACTCAAAGTTCTGGTATCTGGAACAT
GCTAAGACTGGTGAGACTAGTGTACCCAAGTGCTGGCTTGTCACTAATGGCTCCTACTTG
AATGAGACCCACTTTAGTGATCAAATCGAACAAGAAGCAGATAACATGATCACAGAGATG
TTGAGGAAGGACTACATAAAAAGACAAGGGAGTACTCCTTTAGCCTTAATGGATCTTTTG
ATGTTTTCAACATCAGCATATCTAATCAGCATCTTTCTGCATCTTGTGAAGATACCAACA
CATAGACACATAAAGGGCGGTTCATGTCCAAAGCCACACCGCTTGACCAACAAGGGGATC
TGTAGTTGTGGTGCATTCAAGGTGCCTGGTGTAAAAACTATCTGGAAAAGACGCTGA
(SEQ ID NO: 41)

CDS: 79-1575
Codon Start = 1; Codons 1-498
Chain: 1-498 Pre-glycoprotein polyprotein GP complex
Chain: 1-58 Stable signal peptide
Chain: 59-265 Glycoprotein G1
Chain: 266-498 Glycoprotein G2
Translation=

>LCMV-P52-1
MGQIVTMFEALPHIIDEVINIVIIVLIIITSIKAVYNFATCGILALVSFLFLAGRSCCGMY
GLNGPDIYKGVYQFKSVEEFDMSHLNLTMPNACSANNSHHYISMGSSGLELTFTNDSILNH
NFCNLTSAFNKKTFDHTLMSIVSSLHLSIRGNSNHKAVSCDENNGITIQYNLSFSDPQSA
MSQCWTFRGRVLDMEFRTAFGGKYMRSGWGWAGSDGKTTWCSQTSYQYLIIQONRTWENHCR
YAGPFGMSRILFAQEKTKEFLTRRLAGTEFTWTLSDSSGVENPGGYCLTKWMILAAELKCFEG
NTAVAKCNVNHDEEFCDMLRLIDYNKAALSKFKQDVESALHVFKTTVNSLISDQLLMRNH
LRDLMGVPYCNYSKEFWYLEHAKTGETSVPKCWLVTNGSYLNETHFSDOIEQEADNMITEM
LRKDYIKRQGSTPLALMDLLMEFSTSAYLISIFLHLVKIPTHRHIKGGSCPKPHRLTNKGI
CSCGAFKVPGVKTIWKRR

(SEQ ID NO: 42)
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Source: 1-3376 Segment = S
Protein: Nucleoprotein

Gene: NP

Gene: 1640-3316 complement

>LCMV-P52-1 NP
ATGTCTTTGTCCAAAGAAGTCAAAAGCTTTCAGTGGACACAGGCGTTGAGGAGGGAGTTG
CAGAGTTTTACATCAGATGTAAAGGCTGCCGTCATCAAGGACGCAACCAGTCTTCTAAAT
GGGTTGGACTTTTCTGAAGTCAGCAACGT TCAGAGGATCATGAGAAAGGAAAGGAGGGAT
GATAAAGACTTGCAGAGACTCAGGAGTCT TAACCAGACTGTGCATTCTCTTGTTGATCTG
AAGTCTACATCAAAGAAAAATGTTCTGAAAGTGGGAAGACTTAGTGCAGAGGAATTGATG
ACCCTTGCAGCTGATCTTGAGAAGCTGAAGGCCAAAATTATGAGAACTGAGAGGCCTCAA
GCTTCTGGAGTCTACATGGGAAAT TTGACAGCACAACAACT TGATCAAAGATCCCAAATA
CTGCAAATGGTTGGGATGAGAAGACCTCAGCAGGGTGCAAGTGGTGTAGTAAGGGTTTGG
GATGTGAAGGACTCATCACTTCTGAACAATCAGTTCGGCACAATGCCAAGCCTGACAATG
GCTTGCATGGCAAAACAGTCACAGACCCCACTCAATGATGTTGTGCAGGCACTCACAGAC
CTTGGCTTACTTTACACAGTCABRATACCCGAATCTCAGTGATCTTGAAAGGCTAAAGGAT
AAACACCCAGTTCTGGGGGTCATTACTGAACAGCAATC TAGTATCAATATCTCTGGTTAT
AATTTCAGTCTTGGTGCAGCTGTGAAAGCGGGGGCAGCTCTGCTAGATGGAGGGAACATG
CTGGAATCTATCTTGATCAAACCGAGCAACAGTGAGGATCTCCTAAAAGCAGTCCTCGGG
GCCAAGAAGAAACTCAACATGTTTGTCTCAGATCAAGTTGGAGATAGAAATCCCTATGAA
AACATCCTTTATAAAGTCTGTCTTTCAGGTGAAGGATGGCCATACATAGCCTGTAGAACG
TCAGTTGTGGGGAGAGCATGGGAGAACACAACAATTGATC TCACAAATGAAAAACTTGTT
GCCAACTCATCTAGGCCAGTGCCTGGAGCAGCAGGCCCACCTCAGGTGGGCTTGAGTTAC
AGTCAGACAATGCTGTTGAAAGACTTGATGGGAGGGAT TGATCCCAATGCTCCCACATGG
ATTGACATTGAGGGCAGGTTCAATGATCCAGTGGAGATAGCAATATTCCAACCACAAAAT
GGGCAATTCATACATTTTTACAGGGAACCTACGGACCAGAAGCAATTCAAGCAGGACTCA
AAGTATTCACACGGCATGGATCTTGCTGATCTCTTCAATGCACAGCCTGGGCTGACCTCA
TCAGTTATAGGTGCTCTCCCACAAGGGATGGT TTTGAGCTGTCAAGCT TCTGATCACATC
AGAAAGCTTCTGGACTCACAAAATAGAAGGGACATAAAACTCATTGATGTTGAGATCACC
AAGGAGGCCTCAAGAGAATATGAAGATAAAGTGTGGGACAAATATGGCTGGCTATGCAAA
ATGCACACTGGGGTAGTGAGAGACAAAAAGAAGAAAGAGATCACCCCACACTGTGCACTC
ATGGACTGCATCATTTTTGAGAGTGCTTCCAAGGCAAGACTCCCTCATCTAAAAACCGTT
CACAACATCCTGCCACATGATTTAATCTTCAGAGGACCCAATGTTGTGACACTCTAA
(SEQ ID NO: 43)

CDS: 1640-3316 complement
Codon Start = 1; Codons 1-558
Translation=

>LCMV-P52-1 NP
MSLSKEVKSFOQWTQALRRELQSFTSDVKAAVIKDATSLLNGLDEFSEVSNVQRIMRKERRD
DKDLQRLRSLNQTVHSLVDLKSTSKKNVLKVGRLSAEELMTLAADLEKLKAKIMRTERPQ
ASGVYMGNLTAQQLDQRSQILOMVGMRRPQQGASGVVRVWDVKDSSLLNNQFGTMPSLTM
ACMAKQSQTPLNDVVQALTDLGLLYTVKYPNLSDLERLKDKHPVLGVITEQQSSINISGY
NEFSLGAAVKAGAALLDGGNMLESILIKPSNSEDLLKAVLGAKKKLNMFVSDQVGDRNPYE
NILYKVCLSGEGWPYIACRTSVVGRAWENTTIDLTNEKLVANSSRPVPGAAGPPQVGLSY
SQTMLLKDLMGGIDPNAPTWIDIEGRENDPVEIAIFQPQNGQFIHFYREPTDQKQFKQDS
KYSHGMDLADLENAQPGLTSSVIGALPQGMVLSCQGSDDIRKLLDSQNRRDIKLIDVEMT
KEASREYEDKVWDKYGWLCKMHTGVVRDKKKKEITPHCALMDCIIFESASKARLPDLKTV
HNILPHDLIFRGPNVVTL

(SEQ ID NO: 44)
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Source: 1-7235 Segment = L
Protein: RING finger protein Z
Gene: Zp

Gene: 90-362

>LCMV-P52-1 2P
ATGGGCCAAGGCAAGTCCAAAGAAGAAAGGGACACCAGCAATACAGGCAGAGCAGAGCTT
TTGCCAGACACCACCTATCTTGGTCCTCTAAATTGTAAATCATGT TGGCAGAAATTTGAC
AGCTTGGTTAGATGCCATGACCACTATCTTTGCAGACACTGTCTGAATCTCCTGCTGTCA
GTTTCCGACAGATGTCCTCTCTGTAAGTATCCACTGCCAACCAAACTGAAGGTGTCAACA
GTCCCAAGCTCCCCACCTCCCTATGAGGAGTGA

(SEQ ID NO: 45)

CDS: 90-362
Codon Start = 1; Codons 1-91
Translation=

>LCMV-P52-1_7P
MGQGKSKEERDTSNTGRAELLPDTTYLGPTNCKSCWOKFDSTVRCHDHYL,CRHCTLNLLLS
VSDRCPLCKYPLPTKLKVSTVPSSPPPYEE

(SEQ ID NO: 46)
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Source: 1-7235 Segment = L

Protein: RNA-directed RNA polymerase L
Gene: LP

Gene: 574-7203 complement

>LCMV-P52-1 LP

ATGGATGAAACTATTGCAGATTTGAGAGAGTTGTGTCTAAATTACATAGAACAGGACGAG
AGGCTGTCAAGGCAAAAACTCAACTTCCTGGGACAAAGAGAACCCAGAATGGTGCTAATT
GAGGGACTCAAATTGTTATCACGCTGTATAGAGATAGACAGTGCAGACAAAAGTGGTTGC
ATACACAACCACGATGACAAATCTGTTGAAACAATCCTAATAGACTCTGGGATTGTGTGT
CCAGGACTGCCACTCATCATCCCTGATGGTTATAAGT TGATTGACAAT TCCCTTATTCTT
CTTGAATGTTTTGT TAGAAGCACACCAGCTAGTTTTGAARAGAAGT TCATTGAGGACACC
AACAAACTAGCATGCATCAAAGAAGATCTTGCTGTTGCAGGCATCACACTGGTTCCAATA
GTGGATGGTCGTTGTGATTATGATAACAGT TTCATGCCAGAATGGGTGAATTTTAAGTTC
AGAGACCTCCTATTTAAACTCCTGGAGTATTCTAGTCAAGATGAGAAAGT TTTTGAGGAG
TCTGAATACTTCAGGCTCTGTGAGTCTCTTAAGACCACTGTTGACAAACGTTCCGGCATG
GACTCAATGAAAATTTTGAAAGACGCAAGATCATTTCATAACGATGAGATTATGAARATG
TGCCACGATGGTGTCAACCCCAACATGAGTTGCGATGATGTGGTCTTTGGCATAAATTCC
TTTTTTGGCAGGTTTAGGAGGGACCTGTTARATGGGAGACTCAAAAGGAATTTCCAAAAG
GTCAGCCCTGGGGGCTTAATCAAGGAATTCTCTGAACTTTATGAAACCCTTACTGATAAT
GATGACATATTAATGTTGAGCAAAGAGGCAGTTGAATCCTGCCCCTTAATGAGGTTCATT
ACAGCAGAGACCCATGGGCATGAGAGAGGAAGCGATGCTAACACTGAGTATGAAAGGCTA
CTCTCTATGTTGAACAAGGTGAARAGTTTAAAATTATTAAACACTAGAAGGAGACAGCTG
CTGAACTTAGATGTCTTATGTCTTTCTTCACTTATTAAGCAGTCAATTTCCAAAGGGTTG
GAAAATGATAAACATTGGGTTGGTTGTTGCTACAGTAGTGTGAATGATAGGCTTGTGAGC
CTTCAAAGTACCAAAGAAGAATTCATGAGACT TTTGAAGAACAGAAGAAAATCAAGAGTG
CACAAAAAGGCATCTCTTGATGAGCTTTTTAGGGTATCCATAAATGAGTTCATAGCAAAA
ATCCAGAAATGCCTATCAACAGTGGGACTTAGTTTTGAGCATTACGGACTATCAGAATGC
CTCGTGCAAGAATGCCATATACCATTTGCTGAATTTGAGAACTTTATGAGAGCCGGGACT
CATCCTGTAATGCATTACACAAAATTTGAAGATTACACTTTCCAGCCTAACATAGAGCAA
TTGAGGGGTTTACAGAGT TTGAGAAAACTGTCATCTGTTTGTTTGGCTCTAACAAACAGC
ATGAAAACAAGCTCAGTTGCAAGGTTGAGACAGAACCAACTGGGGTCTGTGAGATATCAA
GTGGTGGAGTGCAAAGAGGTGTTTTGCCAGATAATAAAACTGGATTCCGAAGAGTATCAT
CTACTATATCAGAAAACTGGAGAATCATCGAGGTGTTATTCCATACAAGGTCCGGATGGT
CACTTGATTTCCTTTTACGCAGATCCAAAAAGGTTCTTTTTACCAATTTTTTCAGATGAG
GTGTTGCACAACATGATAGACACAATGATTTCATGGATTAGGTCATGCCCTGACTTAAAA
GATTCTCTTATTGACATTGAGACTGCACTAAGGACATTGATCCTACTGATGCTCACCAAC
CCAACAAAGAGAAATCAAARAGCAGGTTCARAATATTAGGTATTTAGTGATGGCCATCGTC
TCAGACTTTTCATCGACCTCATTAATGGATAAGTTGAAGGAGGATCTAATCACACCTGCC
GAGAAAGTGGTGTACAGGCTGCTTCGGTTTTTGATTAGGACAATTTTTGGTACTGGTGAA
AAGGTGTTATTGAGTGCAAAATTCAAGTTTATGTTGAATGTGTCATACCTGTGTCATTTG
ATCACAAAGGAGACCCCTGATAGATTGACAGATCAGATAAAATGTTTTGAAAAGTTCTTT
GAGCCCAAGAGTGAGTTTGGTTTCTTTGTCAACCCTAAGGAAACAATCACACCCGAAGAG
GAATGTGTTTTTTATGAACAAATGAAGAAGTTCACCGGTAARAGATATTGATTGTCAGCAT
TCAACCCCTGGTGTTAATTTAGAGATCTTTAGCATGATGGTATCTTCATTCAACAATGGC
ACCTTAATTCTAAAAGGGGAGAAAAGGCTCAACAATCTGGACCCCATGACCAACTCTGGA
TGTGCGACAGCATTAGATCTCGCAAGCAACAAAAGTGTGGTTGTCAATAAACATCTGAAT
GGAGAACGGCTTTTGGAGTATGATTTTAACAAATTGCTTGTTAGTGCTGTGAGCCAAATT
ACAGAGGGCTTCATGAGGAAACAAAAGTATAAGCTGAGACACTCAGATTACGAATATAAG
GTCTCAAAGCTTGTCTCTAGATTAGTCATCGGTTCTAGGAAAACAGAAGTAGACAAATTG
GAAGATGATCCGGTAGATGTGTGTTTCGAGGGGGAGGAGGAGACAAGT TTTTTCAGGAGT
TTAGAAGATAAGGTCAGCTCCACAATAACACGGTATAATAGAGGCACTAGGCTTAATGAA
GGGCAAGGGGAGGGAGAATTCAAGAACACAAAAGGACTACACCACCTTCAGATTATTTTG
TCAGGTAAAAGAGCTTATCTGAGGAAAGTCATTTTATCAGAAATTTCATTTCATCTAGTA
GAGGACTTTGATCCATCCTGTCTCACCAATGACGACATGAGGTTTATTTGTGAGGCTGTT
GAAGGTTCAACAGAACTGTCACCATTGTATTTTACATCAGCTGTCAAAGAACAATGTGGT
CTGGATGAGATGGCAAGAAACCTCTGTAGAAAGTTCTTCTCAGAGGGTGATTGGTTCTCA
TGTATGAAGATGATCTTGTTACAGATGAATGCAAATGCGTATTCAGGGAAGTACAGACAC
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ATGCAGAGGCAGAGTTTAAATTTTAAATTTGACTGGGACAAATTGGAAGAAGATGTAAGA
ATTAGTGAAAGGGAAAGCAATTCTGAATCTCTAAGTAAGGCCCTTTCATTGACAAAATGC
ATGAGTGCTGCTCTAAAGAATCTGTGTTTTTACTCAGAAGAATCACCAACATCATACACT
TCAGTTGGCCCTGACTCTGGGAGACTAAAATTTGCATTGTCATACAAAGAGCAGGTTGGG
GGAAATAGAGAGCTTTACATTGGGGATTTGAGGACAAAAATGTTCACAAGATTGGTAGAA
GATTATTTTGAATCCTTTTCTAGTTTCTTTTCAGGATCTTGTTTAAACAATGACAAAGAG
TTTGAAAATGCAATCTTGTCAATGACTATCAATGTGAGAGAAGGGTTGTTAAACTACAGC
ATGGATCACAGCAAATGGGGACCAATGATGTGCCCATTCCTATTCTTAATGCTTCTCCAA
AATCTCAAACTGGGTGATGATCAGTACGTGCGTTCTGGGAAAGATCATGTTAGCACCTTG
TTGACTTGGCATATGCATAAACTTGTTGAAGTCCCTTTCCCTGTTGTGAATGCAATGATG
AAATCATATGTTAAATCAAAACTCAAGCTTCTCAAAGGGTCAGGAACGACTGTTACGGAG
AGAATCTTTAGAGAGTATTTTGAAATGGGGGTGGTGCCATCTCACATATCTAGTCTCATT
GACATGGGACAGGGGATCCTACACAATGCTTCTGATTTTTACGGTTTAATTAGTGAAAGG
TTTATCAATTATTGTATTGGTGTCATTTTTGGAGAGAGGCCAGAAGCCTATACATCAAGT
GATGATCAGATCACTTTATTTGACAAGAGATTGAGTGACTTAGTTGATAGTGACCCAGAA
GAAGTCCTTGTCTTGCTGGAATTCCACTCTCACTTAAGTGGTTTGTTGAACAAGTTCATC
AGTCCAAAAAGTGTGGTTGGGCGGTTTGCAGCGGAATTCAAATCCAGATTTTATGTGTGG
GGGGAGGAGGTCCCTCTCCTCACGAAATTTGTGTCTGCGGCACTACACAATGTTAAGTGT
AAAGAACCGCATCAACTTTGTGAGACAATAGATACGATTGCTGATCAAGCTATAGCAAAT
GGAGTTCCAGTTTTTTTAGTAAACTGTATCCAGAGGAGGACACTGGATCTCTTGAAATAT
GCTAATTTCCCTTTAGATCCATTCTTGTTAAACACTCACACTGATGTAAAGGATTGGTTA
GATGGTTCTAGAGGTTATAGAATCCAAAGACTCATTGAAGAATTGTGTCCCAGTGAAACA
AAGATCATGAGAAAACTTGTAAGAAGACTACATCACAAACTCAAGAACGGTGAATGTAAC
GAGGAATTTTTTCTAGACCTCTTCAACAGGGAAATGAAAGAGGCCATCCTTCAATTGGGA
GAGATTCTTGGTCTTGAGGATGATCTCAATGAGTTGGCAAGCATCAATTGGTTGAATCTG
AATGAAATGTTCCCATTGAGGATGGTTCTGAGACAAAAAGTGGTTTACCCATCAGTAATG
ACCTTTCAAGAGGAAAAGATCCCCTCATTGATTAAAACACTCCAAAATAAGCTTTGTAGT
AAGTTCACAAGAGGTGCACAGAAGCTGTTGTCAGAGGCAATCAACAAATCAGCTTTTCAG
AGTTGTGTCTCATCCGGCTTTATAGGTCTCTGTAAGACTTTAGGAAGTAGCGTCTGTGAGA
AATAAAAACAGGGAAAATATGTATATCAGAAAGGTGCTTGAAGATCTGACCATGGATGAA
CATGTCACAAGGGTTCACAAACAAGATGGTGTGATGTTGTACATTTGCGACAAGCAGAGA
CACCCAGAGGCTCACCGTGACCACATCAACCTTTTGAGGCCCCTTCTCTGGGACTACATT
TGCATCTCATTGAGCAACTCTTTTGAGCTGGGTGTTTGGGTTTTAGCAGAACCTGTGAAA
GGAAAGAACGAGAGTAATTCGGCTGTTAGGCACTTAAATCCATGTGATTATGTAGCAAGA
AAACCTGAGAGTTCGAGACTACTAGAGGATAAAGTGAGTTTGAATCATGTAATTCAATCT
GTGAGGCGACTGTACCCCAAAATCTTTGAGGATCAGTTGCTCCCATTCATGTCTGATGTG
AGCTCAAAAAATATGAGATGGAGTCCCAGGATTAAATTCCTTGACCTTTGTGTGCTGATT
GACATCAACTCAGAGTCTTTGTCACTCATTTCTCATGTTGTCAAATGGAAGAGGGACGAA
CATTACACTGTGCTGTTTTCTGATCTCGTCAACTCTCACCAACGGTCAGACTCAAGTTTA
GTTGATGAATTTGTTGTCAGCACAAGGGATGTCTGCAAGAACTTTTTGAAGCAAGTGTAT
TTCGAATCATTTGTACGAGAGTTTGTTGCAACAGCTAGGACCTTAGGTAACTTTTCATGG
TTCCCCCATAAGGACATGATGCCATCTGAAGATGGCGCTGAAGCACTGGGACCCTTCCAA
TCATTTATTTTGAAAGTGGTGAACAAGAAAATAGAGAGGCCCATGTTTAGGAATGACTTG
CAGTTTGGTTTTGGTTGGTTCTCTTATCGTGTGGGGGATGTTGTGTGTAATGCCGCTATG
TTAATTAAGCAGGGTTTGACAGATCCAAAAGCATTTAAATCTTTAAGAGATTTGTGGGAT
TACATGCTCAGCAGCACAGAGGGGATATTGGAGTTCTCAATCACAGTGGATTTCACACAC
AACCAGAACAACACTGACTGCTTGAGGAAATTTTCATTGATCTTTGTGGTTAAATGCCAA
TTACAGAGTCCAGGTGTAGCTGATTACTTATCGTGCTCTCATTTCTTCAAAGGTGAGGTT
GACAGGAGATTATTAGATGAGTGTCTCAATCTGTTGAGGACAGACCCCATCTTTAAAGCG
AATGATGGAGTCTTTGACATTAGGTCTGAAGAGTTTGAAGATTACATGGAAGACCCTTTG
ACACTTGGTGATTCACTAGAACTTGAACTAATAGGTTCTAGAAGGATTCTGAATGAGATC
AAATCTACTGACTTTGAGAGGATAGGGCCTGAGTGGGAACCTGTGCCTCTGACCATAAGG
AAGGGTGCCCTCTTTGAGGGGAGGAACTTTGTTCAGAATATCTCTGTGAAATTGGAGACA
AAGGACATGAGGGTCTTTCTGGCAGAGCTCGAGGGCTGTGGAGAAATTGGTGATGTCCTC
GGCAGCCTCCTCCTGCACCGATTCAGAACTGGTGAGCACTTGATGGAGTCAGAAATAAGT
RCAGTTCTTCAGGAGCTCTGCATGGACAGATCCGTCATGCTGACACCATTATCTTTTGTG
CCAGATTGGTTCACCTTCAGAGATTGTAGGCTCTGCTTCAGCAGGTCAAAGAACACTGTA
ATGTATGAGACAGCTGGGGGCAGGTTCAGACTCAAGGGGAAATCCTGTGACGATTGGCTG
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GCGGAGCGGGTGGCCGAGGAGATCGACTAG
(SEQ ID NO: 47)

CDS: 574-7203 complement
Codon Start = 1; Codons 1-2210
Translation=

>LCMV-P52-1_LP
MDETIADLRELCLNYIEQDERLSROKLNFLGQREPRMVLIEGLKLLSRCIEIDSADKSGC
IHINHDDKSVETILIDSGIVCPGLPLIIPDGYKLIDNSLILLECFVRSTPASFEKKFIEDT
NKLACIXEDLAVAGITLVPIVDGRCDYDNSFMPEWVNFKFRDLLFKLLEYSSQDEKVFEE
SEYFRLCESLKTTVDKRSGMDSMK T LKDARS FHNDE TMKMCHDGVNPNMSCDDVVFGINS
FFGRFRRDLLNGRLKRNFQKVSPGGL,TKEFSELYETLTDNDDT LMLSKEAVESCPLMRF T
TAETHGHERGSDANTEYERLLSMLNKVKSLKLLNTRRRQLLNLDVLCLSSLIKQSISKGL
ENDKHEWVGCCYSSVNDRLVSLQSTKEEFMRLLKNRRKSRVHKKASLDELFRVSINEFIAK
TQXCLSTVGLSFEHYGLSECLVQECHT PFAEFENFMRAGTHPVMAY TKFEDY TFQENTEQ
LRGLOSLRKLSSVCLALTNSMKTSSVARLRQNQLGSVRYQVVECKEVFCQI IKLDSEEYH
LLYQKTGESSRCYSTQGPDGHLT SFYADPKRFFLPTFSDEVLHNMIDTMT SWIRSCPDLK
DSLIDIETALRTLILLMLTNPTKRNQKQVONIRYLVMAIVSDFSSTSLMDKLKEDLITPA
EKVVYRLLRFLIRTIFGTGEKVLLSAKFKFMLNVSYLCHLITKETPDRLTDQIKCFEKFF
EPKSEFGFFVNPKET I TPEEECVFYEQMKKFTGKDT DCQHSTPGVNLET FSMMVSSFNNG
TLITLKGEKRLNNLDPMTNSGCATALDLASNKSVVVNKHLNGERLLEYDFNKLLVSAVSQT
TEGFMRKQKYKLRHSDYEYKVSKLVSRLVIGSRKTEVDKLEDDPVDVCFEGEEETSFFRS
LEDXVSSTITRYNRGTRLNEGQGEGEFKNTKGLHHLQI ILSGKRAYLRKVILSEISFHLV
EDFDPSCLTNDDMRFICEAVEGSTELSPLYFTSAVKEQCGLDEMARNLCRKFFSEGDWES
CMKMILLQMNANAYSGKYRHMORQS LNFKFDWDKLEEDVRI SERESNSESLSKALSLTKC
MSAALKNLCFYSEESPTSYTSVGPDSGRLKFALSYKEQVGGNRELY IGDLRTKMFTRLVE
DYFESFSSFFSGSCLNNDKEFENAILSMT INVREGLLNY SMDHSKWGPMMC PFLFLMLLQ
NLXLGDDQYVRSGKDHVSTLLTWHMHKLVEVPFPVVNAMMKSYVKSKLKLLKGSGTTVTE
RIFREYFEMGVVPSHISSLIDMGQGILHNASDFYGLISERFINYCIGVIFGERPEAYTSS
DDQTTLFDXRLSDLVDSDPEEVLVLLEFHSHLSGLLNKF T SPKSVVGRFAAEFKSREYVW
GEEVPLLTKFVSAALHNVKCKEPHQLCETIDTIADQAIANGVPVFLVNCIQRRTLDLLKY
ANFPLDPFLLNTHTDVKDWLDGSRGYRIQRLIEELCPSETKIMRKLVRRLHHKLKNGECN
EEFFLDLFNREMKEAILQLGEILGLEDDLNELAS INWLNLNEMFPLRMVLRQKVVYESVM
TFQEEXIPSLIKTLONKLCSKFTRGAQKLLSEAINKSAFQSCVSSGFIGLCKTLGSRCVR
NKNRENMY IRKVLEDLTMDEHVTRVHKQDGVMLY ICDKQRHPEAHRDHINLLRPLLWDY I
CISLSNSFELGVWVLAEPVKGKNESNSAVRHLNPCDYVARKPESSRLLEDKVSLNHVIQS
VRRLYPXIFEDQLLPFMSDVSSKNMRWS PRIKFLDLCVLIDINSESLSLISHVVKWKRDE
HYTVLFSDLVNSHQRSDSSLVDEFVVSTRDVCKNFLKQVYFESFVREFVATARTLGNFSW
FPHKDMMPSEDGAEALGPFQSFILKVVNKKIERPMFRNDLOFGFGWFSYRVGDVVCNAAM
LIKQGLTDPXAFKSLRDLWDYMLSSTEGILEFSITVDETHNQNNTDCLRKEFSLIFVVKCQ
LQSPGVADYLSCSHFFKGEVDRRLLDECLNLLRTDPIFKANDGVFDIRSEEFEDYMEDPL
TLGDSLELELIGSRRILNEIKSTDFERIGPEWEPVPLTIRKGALFEGRNFVONISVKLET
KDMRVFLAELEGCGEIGDVLGSLLLHRFRTGEHLMESEISTVLOELCMDRSVMLTPLSFV
PDWETFRDCRLCFSRSKNTVMYETAGGRFRLKGKSCDDWLAERVAEEID

(SEQ ID NO: 48)
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F. Lymphocytic choriomeningitis virus (LCMV) p52-1.3

Source: 1-3376 Segment = S

Protein: Pre-glycoprotein polyprotein GP complex
Gene: GPC

Gene: 79-1575

>LCMV-p52-1.3 GP

ATGGGTCAGATTIGTGACAATGTTTGAGGCTTTGCCTCACATCATTGATGAGGTCATCAAC
ATTGTCATTATTGTGCTCATTATAATCACGAGCATCAAAGCTGTGTACAATTTCGCCACC
TGTGGGATATTAGCACTGGTCAGCTTCCTTTTTTTGGCTGGTAGGTCCTGTGGCATGTAC
GGCCTTAATGGTCCCGACATCTATAAAGGGGTTTACCAGT TCARATCAGTGGAGTTTGAT
ATGTCTCACTTAAATCTGACCATGCCCAATGCGTGCTCAGCCAACAACTCTCATCACTAC
ATCAGTATGGGAAGCTCTGGACTGGAGCTAACT TTCACTAACCACTCCATCC T TAATCAC
AATTTTTGCAACTTAACCTCCGCTTTCAACAMARAGACTTTTGACCATACACTCATGAGT
ATAGTCTCGAGTCTGCACCTCAGTATTAGAGGGAATTCCAACCACAAAGCAGTGTCTTGT
GATTTTAACAATGGCATCACCATTCAATACAACTTGTCATTTTCGGACCCACAGAGCGCT
ATAAGCCAGTGTIGGACTTTCAGAGGTAGAGTCTTGGACATGTTTAGAACTGCCTTTGGA
GGAAAATACATGAGAAGTGGCTGGGGCTGGGCAGETTCAGATCGCARGACCACTTGETCC
AGCCAAACAAGCTATCAGTACCTAATCATACAAAACAGGAC TTGGGAAAACCACTGTAGA
TATGCAGGCCCTTTTGGGATGTCTAGAATCCTCTTTGCTCAGGAAAAGACAAAGTTTCTC
ACTAGGAGACTTGCAGGCACATTCACCTGGACCCTGTCAGACTCCTCAGGAGTAGAAAAT
CCAGGTGGTTATTGCCTGACCAAATGGATGATCCTTGCTGCACGACCTCARATCT TTTCCE
AACACAGCTGTTGCAAAATGTAATGTCAATCATGATGAAGAGTTCTGTGACATGCTACGA
CTAATTGATTACAACAAGGCCGCCCTGAGTAAGTTCAAGCAACATCTACAGTCTCCCTTG
CATGTATTCAAAACAACAGTAAATTCTCTGATTTCCGATCAGCTGTTGATGAGGAATCAT
CTAAGAGATCTAATGGGGGTACCATACTGTAATTACTCAAAGT TCTGCTATCTGGAACAT
GCTAAGACTGGTGAGACTAGTGTACCCAAGTGCTGGCTTGTCACTAATGCCTCCTACTTG
AATGAGACCCACTTTAGTGATCAAATCGAACAAGAAGCAGATAACATCATCACACACATG
TTGAGGAAGGACTACATAAAAAGACAACGGACTACTCCTTTACCCTTAATCCATCTTTTG
ATGTTTTCAACATCAGCATATCTAATCAGCATCTTTCTGCATCTTGTGAAGATACCAACA
CATAGACACATAAAGGGCGGTTCATGTCCARAGCCACACCGCTTGACCAACAAGEGGATC

(SEQ ID NO: 49)

CDS: 79-1575
Codon Start = 1; Codons 1-498
Chain: 1-498 Pre-glycoprotein polyprotein GP complex
Chain: 1-58 Stable signal peptide
Chain: 59-265 Glycoprotein Gl1
Chain: 266-498 Glycoprotein G2
Translation=

>LCMV-p52-1.3 GP
MGQIVTMFEALPHIIDEVINIVIIVLIIITSIKAVYNFATCGILALVSFLFLAGRSCGMY
GLNGPDIYXGVYQFKSVEFDMSHLNLTMPNACSANNSHHYISMGSSGLELTFTNDSILNH
NFCNLTSAFNKKTEDHTLMSIVSSLHLS IRGNSNHKAVSCDFNNGITIQYNLSFSDPQSA
ISQCWTFRGRVLDMFRTAFGGKYMRSGWGWAGSDGKTTWCSQTSYQYLT IQNRTHENHCR
YAGPFGMSRILFAQEKTKFLTRRLAGTFTWTLSDSSCVENPCCYCLTKWMILAAELKCEG
NTAVAXCNVNHDEEFCDMLRLIDYNKAALSKFKQDVESALHVFKTTVNSLISDQLLMRNH
LRDLMGVPYCNYSKFWYLEHAKTGET SVPKCWLVTNGSYLNETHFSDQTEQEADNMITEM
LRKDYIKRQGSTPLALMDLLMESTSAYLISIFLHLVKIPTHRHIKCCSCPKPHRLTNXGI
CSCGAFKVPGVKTIWKRR

(SEZQ ID NO: 50)
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Source: 1-3376 Segment = S
Protein: Nucleoprotein

Gene: NP

Gene: 1640-3316 complement

>LCMV-p52-1.3 NP

ATGTCTTTGTCCAAAGAAGTCAAAAGCT TTCAGTGGACACAGGCGT TGAGGAGGGAGTTG
CAGAGTTTTACATCAGATGTAAAGGCTGCCGTCATCAAGGACGCAACCAGTCTTCTAAAT
GGGTTGGACTTTTCTGAAGTCAGCAACGT TCAGAGGATCATGAGAAAGGAAAGGAGGGAT
GATAAAGACTTGCAGAGACTCAGGAGTCTTAACCAGACTGTGCATTCTCTTGTTGATCTG
AAGTCTACATCAAAGAAAAATGTTCTGAAAGTGGGAAGACTTAGTGCAGAGGAATTGATG
ACCCTTGCAGCTGATCTEGAGAAGCTGAAGGCCAAAATTATGAGAACTGAGAGGCCTCAA
GCTTCTGGAGTCTACATGGGAAAT TTGACAGCACAACAACTTGATCAAAGATCCCAAATA
CTGCAAATGGTTGGGATGAGAAGACCTCAGCAGGGTGCAAGTGGTGTAGTAAGGGTTTGG
GATGTGAAGGACTCATCACT TCTGAACAATCAGT TCGGCACAATGCCAAGCCTGACAATG
GCTTGCATGGCAAAACAGTCACAGACCCCACTCAATGATGTTGTGCAGGCACTCACAGAC
CTTGGCTTACTTTACACAGTCAAATACCCGAATCTCAGTGATCT TGAAAGGCTAAAGGAT
AAACACCCAGTTCTGGGGGTCATTACTGAACAGCAATC TAGTATCAATATCTCTGGTTAT
AATTTCAGTCTTGGTGCAGCTGTGAAAGCGGGGGCAGCTCTGCTAGATGGAGGGAACATG
CTGGAATCTATCTTGATCAAACCGAGCAACAGTGAGGATCTCCTAAAAGCAGTCCTCGGG
GCCAAGAAGAAACTCAACATGTTTGTCTCAGATCAAGT TGGAGATAGAAATCCCTATGAA
AACATCCTTTATAAAGTCTGTCTTTCAGGTGAAGGATGGCCATACATAGCCTGTAGAACG
TCAGTTGTGGGGAGAGCATGGGAGAACACAACAATTGATCTCACAAATGAAAAACTTGTT
GCCAACTCATCTAGGCCAGTGCCTGGAGCAGCAGGCCCACCTCAGGTGGGCTTGAGTTAC
AGTCAGACAATGCTGT TGAAAGACTTGATGGGAGGGAT TGATCCCAATGCTCCCACATGG
ATTGACATTGAGGGCAGGTTCAATGATCCAGTGGAGATAGCAATATTCCAACCACAAAAT
GGGCAATTCATACATTTTTACAGGGAACCTACGGACCAGAAGCAATTCAAGCAGGACTCA
AAGTATTCACACGGCATGGATCTTGCTGATCTCTTCAATGCACAGCCTGGGCTGACCTCA
TCAGTTATAGGTGCTCTCCCACAAGGGATGGTTTTGAGCTGTCAAGGTTCTGATGACATC
AGAAAGCTTCTGGACTCACAAAATAGAAGGGACATAAAACTCATTGATGT TGAGATGACC
AAGGAGGCCTCAAGAGAATATGAAGATARAGTGTGGGACAAATATGGCTGGCTATGCAAA
ATGCACACTGGGGTAGTGAGAGACAAAAAGAAGAAAGAGATCACCCCACACTGTGCACTC
ATGGACTGCATCATTTTTGAGAGT GCTTCCAAGGCAAGACTCCCTGATC TAAAAACCGTT
CACAACATCCTGCCACATGATTTAATCTTCAGAGGACCCAATGTTGTGACACTCTAA
(SEQ ID NO: 51)

CDS: 1640-3316 complement
Codon Start = 1; Codons 1-558
Translation=

>LCMV-p52-1.3 NP
MSLSXKEVKSFQWTQALRRELQSFTSDVKAAVIKDATSLLNGLDFSEVSNVQRIMRKERRD
DKDLQRLRSLNQTVHSLVDLKSTSKKNVLKVGRLSAEELMTLAADLEKLKAKIMRTERPQ
ASGVYMGNLTAQQLDQRSQI LOQMVGMRRPQOGASGVVRVWDVKDSSLLNNQFGTMPSLTM
ACMAXQSQTPLNDVVQALTDLGLLYTVKYPNLSDLERLKDKHPVLGVITEQQSSINISGY
NFSLGAAVKAGAALLDGGNMLESILIKPSNSEDLLKAVLGAKKKLNMFVSDQVGDRNEPYE
NILYXVCLSGEGWPYIACRTSVVGRAWENTTIDLTNEKLVANSSRPVPGAAGPPOVGLSY
SQTMLLXDLMGGIDPNAPTWIDIEGRENDPVEIAIFQPONGQFIHFYREPTDOKQFKODS
KYSHGMDLADLFNAQPGLTSSVIGALPQGMVLSCQGSDDIRKLLDSQNRRDIKLIDVEMT
KEASREYEDXVWDKYGWLCKMHTGVVRDKKKKE I TPHCALMDCI I FESASKARLPDLKTV
ENILPHDLIFRGPNVVTL

(SEQ ID NO: 52)
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Source: 1-7235 Segment = L
Protein: RING finger protein Z
Gene: Zp

Gene: 90-362

>LCMV-p52-1.3 7P
ATGGGCCAAGGCAAGTCCAAAGAAGARAGGGACACCAGCAATACAGGCAGAGCAGAGCTT
TTGCCAGACACCACCTATCTTGGTCCTCTARATTGTARATCATGTTGGCAGAAATTTGAC
AGCTTGGTTAGATGCCATGACCACTATCTT TGCAGACACTGTCTGAATCTCCTGCTGTCA
GTTTCCGACAGATGTCCTCTCTGTAAGTATCCACTGCCARCCARACTGAAGGTGTCAACA
GTCCCAAGCTCCCCACCTCCCTATGAGGAGTGA

(SEQ ID NO: 53)

CDS: 90-362
Codon Start = 1; Codons 1-91
Translation=

>LCMV-p52-1.3 ZP
MGQGKSKEFERDTSNTGRAELLPDTTYLGPLNCKSCWQKFDSLVRCHDHY LCRHCLNLLLS
VSDRCPLCKYPLPTKLKVSTVPSSPPPYEE

(SEQ ID NO: 54)
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Source: 1-7235 Segment = L

Protein: RNA-directed RNA polymerase L
Gene: LP

Gene: 574-7203 complement

>LCMV-p52-1.3 LP

ATGGATGAAACTATTGCAGATTTGAGAGAGTTGTGTCTAAATTACATAGAACAGGACGAG
AGGCTGTCAAGGCAAAAACTCAACTTCCTGGGACAAAGAGAACCCAGAATGGTGCTAATT
GAGGGACTCAAATTGTTATCACGCTGTATAGAGATAGACAGTGCAGACAAAAGTGGTTGC
ATACACAACCACGATGACAAATCTGTTGAAACAATCCTAATAGACTCTGGGATTGTGTGT
CCAGGACTGCCACTCATCATCCCTGATGGTTATAAGT TGATTGACAAT TCCCTTATTCTT
CTTGAATGTTTTGT TAGAAGCACACCAGCTAGTTTTGAARAGAAGT TCATTGAGGACACC
AACAAACTAGCATGCATCAAAGAAGATCTTGCTGTTGCAGGCATCACACTGGTTCCAATA
GTGGATGGTCGTTGTGATTATGATAACAGT TTCATGCCAGAATGGGTGAATTTTAAGTTC
AGAGACCTCCTATTTAAACTCCTGGAGTATTCTAGTCAAGATGAGAAAGT TTTTGAGGAG
TCTGAATACTTCAGGCTCTGTGAGTCTCTTAAGACCACTGTTGACAAACGTTCCGGCATG
GACTCAATGAAAATTTTGAAAGACGCAAGATCATTTCATAACGATGAGATTATGAARATG
TGCCACGATGGTGTCAACCCCAACATGAGTTGCGATGATGTGGTCTTTGGCATAAATTCC
TTTTTTGGCAGGTTTAGGAGGGACCTGTTARATGGGAAACTCAAAAGGAATTTCCAAAAG
GTCAGCCCTGGGGGCTTAATCAAGGAATTCTCTGAACTTTATGAAACCCTTACTGATAAT
GATGACATATTAATGTTGAGCAAAGAGGCAGTTGAATCCTGCCCCTTAATGAGGTTCATT
ACAGCAGAGACCCATGGGCATGAGAGAGGAAGCGATGCTAACACTGAGTATGAAAGGCTA
CTCTCTATGTTAAACAAGGTGAARAGTTTAAAATTATTAAACACTAGAAGGAGACAGCTG
CTGAACTTAGATGTCTTATGTCTTTCTTCACTTATTAAGCAGTCAATTTCCAAAGGGTTG
GAAAATGATAAACATTGGGTTGGTTGTTGCTACAGTAGTGTGAATGATAGGCTTGTGAGC
CTTCAAAGTACCAAAGAAGAATTCATGAGACT TTTGAAGAACAGAAGAAAATCAAGAGTG
CACAAAAAGGCATCTCTTGATGAGCTTTTTAGGGTATCCATAAATGAGTTCATAGCAAAA
ATCCAGAAATGCCTATCAACAGTGGGACTTAGTTTTGAGCATTACGGACTATCAGAATGC
CTCGTGCAAGAATGCCATATACCATTTGCTGAATTTGAGAACTTTATGAGAGCCGGGACT
CATCCTGTAATGCATTACACAAAATTTGAAGATTACACTTTCCAGCCTAACATAGAGCAA
TTGAGGGGTTTACAGAGT TTGAGAAAACTGTCATCTGTTTGTTTGGCTCTAACAAACAGC
ATGAAAACAAGCTCAGTTGCAAGGTTGAGACAGAACCAACTGGGGTCTGTGAGATATCAA
GTGGTGGAGTGCAAAGAGGTGTTTTGCCAGATAATAAAACTGGATTCCGAAGAGTATCAT
CTACTATATCAGAAAACTGGAGAATCATCGAGGTGTTATTCCATACAAGGTCCGGATGGT
CACTTGATTTCCTTTTACGCAGATCCAAAAAGGTTCTTTTTACCAATTTTTTCAGATGAG
GTGTTGCACAACATGATAGACACAATGATTTCATGGATTAGGTCATGCCCTGACTTAAAA
GATTCTCTTATTGACATTGAGACTGCACTAAGGACATTGATCCTACTGATGCTCACCAAC
CCAACAAAGAGAAATCAAARAGCAGGTTCARAATATTAGGTATTTAGTGATGGCCATCGTC
TCAGACTTTTCATCGACCTCATTAATGGATAAGTTGAAGGAGGATCTAATCACACCTGCC
GAGAAAGTGGTGTACAGGCTGCTTCGGTTTTTGATTAGGACAATTTTTGGTACTGGTGAA
AAGGTGTTATTGAGTGCAAAATTCAAGTTTATGTTGAATGTGTCATACCTGTGTCATTTG
ATCACAAAGGAGACCCCTGATAGATTGACAGATCAGATAAAATGTTTTGAAAAGTTCTTT
GAGCCCAAGAGTGAGTTTGGTTTCTTTGTCAACCCTAAGGAAACAATCACACCCGAAGAG
GAATGTGTTTTTTATGAACAAATGAAGAAGTTCACCGGTAAAGATATTGATTGTCAGCAT
TCAACCCCTGGTGTTAATTTAGAGATCTTTAGCATGATGGTATCTTCATTCAACAATGGC
ACCTTAATTCTAAAAGGGGAGAAAAGGCTCAACAATCTGGACCCCATGACCAACTCTGGA
TGTGCGACAGCATTAGATCTCGCAAGCAACAAAAGTGTGGTTGTCAATAAACATCTGAAT
GGAGAACGGCTTTTGGAGTATGATTTTAACAAATTGCTTGTTAGTGCTGTGAGCCAAATT
ACAGAGGGCTTCATGAGGAAACAAAAGTATAAGCTGAGACACTCAGATTACGAATATAAG
GTCTCAAAGCTTGTCTCTAGATTAGTCATCGGTTCCAGGAARACAGAAGTAGACAAATTA
GAAGATGATCCGGTAGATGTGTGTTTCGAGGGGGAGGAGGAGACAAGT TTTTTCAGGAGT
TTAGAAGATAAGGTCAGCTCCACAATAACACGGTATAATAGAGGCACTAGGCTTAATGAA
GGGCAAGGGGAGGGAGAATTCAAGAACACAAAAGGACTACACCACCTTCAGATTATTTTG
TCAGGTAAAAGAGCTTATCTGAGGAARAGTCATTTTATCAGAAATTTCATTTCATCTAGTA
GAGGACTTTGATCCATCCTGTCTCACCAATGACGACATGAGGTTTATTTGTGAGGCTGTT
GAAGGTTCAACAGAACTGTCACCATTGTATTTTACATCAGCTGTCAAAGAACAATGTGGT
CTGGATGAGATGGCAAGAAACCTCTGTAGAAAGTTCTTCTCAGAGGGTGATTGGTTCTCA
TGTATGAAGATGATCTTGTTACAGATGAATGCAAATGCGTATTCAGGGAAGTACAGACAC
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ATGCAGAGGCAGAGCTTAAATTTTAAATTTGACTGGGACAAATTGGAAGAAGATGTAAGA
ATTAGTGAAAGGGAAAGCAATTCTGAATCTCTAAGTAAGGCCCTTTCATTGACAAAATGC
ATGAGTGCTGCTCTAAAGAATCTGTGTTTTTACTCAGAAGAATCACCAACATCATACACT
TCAGTTGGCCCTGACTCTGGGAGACTAAAATTTGCATTGTCATACAAAGAGCAGGTTGGG
GGAAATAGAGAGCTTTACATTGGGGATTTGAGGACAAAAATGTTCACAAGATTGGTAGAA
GATTACTTTGAATCCTTTTCTAGTTTCTTTTCAGGATCTTGTTTAAACAATGACAAAGAG
TTTGAAAATGCAATCTTGTCAATGACTATCAATGTGAGAGAAGGGTTGTTAAACTACAGC
ATGGATCACAGCAAATGGGGACCAATGATGTGCCCATTCCTATTCTTAATGCTTCTCCAA
AATCTCAAACTGGGTGATGATCAGTACGTGCGTTCTGGAAAAGATCATGTTAGCACCTTG
TTGACTTGGCATATGCATAAACTTGTTGAAGTCCCTTTCCCTGTTGTGAATGCAATGATG
AAATCATATGTTAAATCAAAACTCAAGCTTCTCAAAGGGTCAGGAACGACTGTTACGGAG
AGAATCTTTAGAGAGTATTTTGAAATGGGGGTGGTGCCATCTCACATATCTAGTCTCATT
GACATGGGACAGGGGATCCTACACAATGCTTCTGATTTTTACGGTTTAATTAGTGAAAGG
TTTATCAATTATTGTATTGGTGTCATTTTTGGAGAGAGGCCAGAAGCCTATACATCAAGT
GATGATCAGATCACTTTATTTGACAAGAGATTGAGTGACTTAGTTGATAGTGACCCAGAA
GAAGTCCTTGTCTTGCTGGAATTCCACTCTCACTTAAGTGGTTTGTTGAACAAGTTCATC
AGTCCAAAAAGTGTGGTTGGGCGGTTTGCAGCGGAATTCAAATCCAGATTTTATGTGTGG
GGGGAGGAGGTCCCTCTCCTCACGAAATTTGTGTCTGCGGCACTACACAATGTTAAGTGT
AAAGAACCGCATCAACTTTGTGAGACAATAGATACGATTGCTGATCAAGCTATAGCAAAT
GGAGTTCCAGTTTTTTTAGTAAACTGTATCCAGAGGAGGACACTGGATCTCTTGAAATAT
GCTAATTTCCCTTTAGATCCATTCTTGTTAAACACTCACACTGATGTAAAGGATTGGTTA
GATGGTTCTAGAGGTTATAGAATCCAAAGACTCATTGAAGAATTGTGTCCCAGTGAAACA
AAGATCATGAGAAAACTTGTAAGAAGACTACATCACAAACTCAAGAACGGTGAATGTAAC
GAGGAATTTTTTCTAGACCTCTTCAACAGGGAAAAGAAAGAGGCCATCCTTCAATTGGGA
GAGATTCTTGGTCTTGAGGATGATCTTAATGAGTTGGCAAGCATCAATTGGTTGAATCTG
AATGAAATGTTCCCATTGAGGATGGTTCTGAGACAAAAAGTGGTTTACCCATCAGTAATG
ACCTTTCAAGAGGAAAAGATCCCCTCATTGATTAAAACACTCCAAAATAAGCTTTGTAGT
AAGTTCACAAGAGGTGCACAGAAGCTGTTGTCAGAGGCAATCAACAAATCAGCTTTTCAG
AGTTGTGTCTCATCCGGCTTTATAGGTCTCTGTAAGACTTTAGGAAGTAGCGTCTGTGAGA
AATAAAAACAGGGAAAATATGTATATCAGAAAGGTGCTTGAAGATCTGACCATGGATGAA
CATGTCACAAGGGTTCACAAACAAGATGGTGTGATGTTGTACATTTGCGACAAGCAGAGA
CACCCAGAGGCTCACCGTGACCACATCAACCTTTTGAGGCCCCTTCTCTGGGACTACATT
TGCATCTCATTGAGCAACTCTTTTGAGCTGGGTGTTTGGGTTTTAGCAGAACCTGTGAAA
GGAAAGAACGAGAGTAATTCGGCTGTTAGGCACTTAAATCCATGTGATTATGTAGCAAGA
AAACCTGAGAGTTCGAGACTACTAGAGGATAAAGTGAGTTTGAATCATGTAATTCAATCT
GTGAGGCGACTGTACCCCAAAATCTTTGAGGATCAGTTGCTCCCATTCATGTCTGATGTG
AGCTCAAAAAATATGAGATGGAGTCCCAGGATTAAATTCCTTGACCTTTGTGTGCTGATT
GACATCAACTCAGAGTCTTTGTCACTCATTTCTCATGTTGTCAAATGGAAGAGGGACGAA
CATTACACTGTGCTGTTTTCTGATCTCGTCAACTCTCACCAACGGTCAGACTCAAGTTTA
GTTGATGAATTTGTTGTCAGCACAAGGGATGTCTGCAAGAACTTTTTGAAGCAAGTGTAT
TTCGAATCATTTGTACGAGAGTTTGTTGCAACAGCTAGGACCTTAGGTAACTTTTCATGG
TTCCCCCATAAGGACATGATGCCATCTGAAGATGGCGCTGAAGCACTGGGACCCTTCCAA
TCATTTATTTTGAAAGTGGTGAACAAGAAAATAGAGAGGCCCATGTTTAGGAATGACTTG
CAGTTTGGTTTTGGTTGGTTCTCTTATCGTGTGGGGGATGTTGTGTGTAATGCCGCTATG
TTAATTAAGCAGGGTTTGACAGATCCAAAAGCATTTAAATCTTTAAGAGATTTGTGGGAT
TACATGCTCAGCAGCACAGAGGGGATATTGGAGTTCTCAATCACAGTGGATTTCACACAC
AACCAGAACAACACTGACTGCTTGAGGAAATTTTCATTGATCTTTGTGGTTAAATGCCAA
TTACAGAGTCCAGGTGTAGCTGATTACTTATCGTGCTCTCATTCCTTCAAAGGTGAGGTT
GACAGGAGATTATTAGATGAGTGTCTCAATCTGTTGAGGACAGACCCCATCTTTAAAGCG
AATGATGGAGTCTTTGACATTAGGTCTGAAGAGTTTGAAGATTACATGGAAGACCCTTTG
ACACTTGGTGATTCACTAGAACTTGAACTAATAGGTTCTAGAAGGATTCTGAATGAGATC
AAATCTACTGACTTTGAGAGGATAGGGCCTGAGTGGGAACCTGTGCCTCTGACCATAAGG
AAGGGTGCCCTCTTTGAGGGGAGGAACTTTGTTCAGAATATCTCTGTGAAATTGGAGACA
AAGGACATGAGGGTCTTTCTGGCAGAGCTCGAGGGCTGTGGAAAAATTGGTGATGTCCTC
GGCAGCCTCCTCCTGCACCGATTCAGAACTGGTGAGCACTTGATGGAGTCAGAAATAAGT
ACAGTTCTTCAGGAGCTCTGCATGGACAGATCCGTCATGCTGACACCATTATCTTTTGTG
CCAGATTGGTTCACCTTCAGAGATTGTAGGCTCTGCTTCAGCAGGTCAAAGAACACTGTA
ATGTATGAGACAACTGGGGGCAGGTTCAGACTCAAGGGGAAATCCTGTGACGATTGGCTG
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GCGGAGCGGGTGGCCGAGGAGATCGACTAG
(SEQ ID NO: 55)

CDS: 574-7203 complement
Codon Start = 1; Codons 1-2210
Translation=

>TCMV-p52-1.3 LP
MDETIADLRELCLNYIEQDERLSRQKLNFLGQREPRMVLIEGLKLLSRCIEIDSADKSGC
IENEDDKSVETILIDSGIVCPGLPLI IPDGYKLIDNSLILLECFVRSTPASFEKKFIEDT
NKLACIKEDLAVAGITLVPIVDGRCDYDNSFMPEWVNFKFRDLLFKLLEYSSQDEKVFER
SEYFRLCESLKTTVDKRSGMDSMK I LKDARSFHNDE IMKMCHDGVNPNMSCDDVVEGINS
FFGRFRRDLLNGKLKRNFQKVSPGGLIKEFSELYETLTDNDDILMLSKEAVESCPLMRFT
TAETHGHERGSDANTEYERLLSMLNKVKSLKLLNTRRRQLLNLDVLCLSSLIKQSISKGL
ENDKHWVGCCYSSVNDRLVSLQSTKEEFMRLLKNRRKSRVHKKASLDELFRVS INEFIAK
TQKCLSTVGLSFEHYGLSECLVQECHI PFAEFENFMRAGTHPVMHY TKFEDY TFQENTEQ
LRGLQSLRKLSSVCLALTNSMKTSSVARLRQNQLGSVRYQVVECKEVFCQITKLDSEEYH
LLYQKTGESSRCYSIQGPDGHLISFYADPKRFFLPIFSDEVLHNMIDTMI SWIRSCPDLK
DSLIDIETALRTLILLMLTNPTKRNQKQVONIRYLVMAIVSDFSSTSLMDKLKEDLITPA
EXVVYRLLRFLIRTIFGTGEKVLLSAKFKFMLNVSYLCHLITKETPDRLTDQIKCFEKEFF
EPKSEFGFFVNPKET I TPEEECVFYEQMKKE'TGKDIDCQHSTPGVNLE I FSMMVSSENNG
TLILKGEXKRLNNLDPMTNSGCATALDLASNKSVVVNKHLNGERLLEYDFNKLLVSAVSQT
TEGFMRKQKYKLRHSDYFEYKVSKLVSRLVIGSRKTEVDKLEDDPVDVCFEGEEETSFFRS
LEDKVSSTITRYNRGTRLNEGQGEGEFKNTKGLHHLQIILSGKRAYLRKVILSEISFHLV
EDFDPSCLTNDDMRF ICEAVEGSTELSPLYFTSAVKEQCGLDEMARNLCRKFFSEGDWES
CMKMILLQMNANAYSGKYRHMQRQSLNFKFDWDKLEEDVRISERESNSESLSKALSLTKC
MSAALKNLCFYSEESPTSYTSVGPDSGRLKFALSYKEQVGGNRELY IGDLRTKMFTRLVE
DYFESFSSFFSGSCLNNDKEFENAILSMTINVREGLLNY SMDHSKWGPMMC PFLFLMLLQ
NLXLGDDQYVRSGKDHVSTLLTWHMHKLVEVPF PVVNAMMKS YVKSKLKLLKGSGTTVTE
RIFREYFEMGVVPSHISSLIDMGQGILHNASDEYGLISERFINYCIGVIFGERPEAYTSS
DDQITLFDXRLSDLVDSDPEEVLVLLEFHSHLSGLLNKFISPKSVVGRFAAEFKSREYVW
GEEVPLLTKFVSAALHNVKCKEPHQLCETIDTIADQAIANGVPVFLVNCIQRRTLDLLKY
ANFPLDPFLLNTHTDVKDWLDGSRGYRIQRLIEELCPSETKIMRKLVRRLHHKLKNGECN
EEFFLDLFNREKKEAILQLGEI LGLEDDLNELASINWLNLNEMFPLRMVLRQKVVYPSVM
TFQEEKIPSLIKTLONKLCSKFTRGAQKLLSEAINKSAFQSCVSSGFIGLCKTLGSRCVR
NXNRENMY IRKVLEDLTMDEHVTRVHKQDGVMLY ICDKQRHPEAHRDHINLLRPLLWDY I
CISLSNSFELGVWVLAEPVKGKNESNSAVRHLNPCDYVARKPESSRLLEDKVSLNHVIQS
VRRLYPKIFEDQLLPFMSDVSSKNMRWSPRIKFLDLCVLIDINSESLSLISHVVKWKRDE
HYTVLFSDLVNSHORSDSSLVDEFVVSTRDVCKNFLKQVYFESFVREFVATARTLGNFSW
FPHKDMMPSEDGAEALGPFQSF I LKVVNKK I ERPMFRNDLOFGFGWEFSYRVGDVVCNAAM
LIKQGLTDPKAFKSLRDLWDYMLSSTEGILEFSITVDFTHNQNNTDCLRKFSLIFVVKCQ
LOSPGVADYLSCSHSFKGEVDRRLLDECLNLLRTDPIFKANDGVFDIRSEEFEDYMEDPL
TLGDSLELELIGSRRILNEIKSTDFERIGPEWEPVPLTIRKGALFEGRNFVQONISVKLET
KDMRVFLAELEGCGKIGDVLGSLLLHRFRTGEHLMESEI STVLOELCMDRSVMLTPLSEV
PDWFTFRDCRLCFSRSKNTVMYETTGGRFRLKGKSCDDWLAERVAEEID

(SEQ ID NO: 56)
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G. Lymphocytic choriomeningitis virus (LCMV) P52-2.1

Source: 1-3376 Segment = S

Protein: Pre-glycoprotein polyprotein GP complex
Gene: GPC

Gene: 79-1575

>LCMV-p52-2.1 GP
ATGGGTCAGATTGTGACAATGT T TGAGGCTTTGCCTCACATCATTGATGAGGTCATCAAC
ATTGTTATTATTGTGCTCATTATAATCACGAGCATCAAAGCTGTGTACAATTTCGCCACC
TGTGGGATATTAGCACTGGTCAGC TTCCTTTTTTTGGCTGGTAGETCCTETGECATGTAC
GGCCTTAATGGTCCCGACATCTATARAGGGGTTTACCAGT TCARAATCAGTGGAGTTTGAT
ATGTCTCACTTAAATCTGACGATGCCCAATGCGTGCTCAGCCARCAACTCTCATCACTAC
ATCAGTATGGGAAGCTCTGGACTGGAGCTAACTTTCACTAACGACTCCATCCTTAATCAC
AATTTTTGCAACTTAACCTCCGCT TTCAACAAAAAGAC T TTTCACCATACACTCATGACT
ATAGTCTCGAGTCTGCACCTCAGTATTAGAGGGAATTCCAACCACARAGCAGTGTCTTGT
GATTTTAACAATGGCATCACCATTCAATACAACTTGTCATTTTCGGACCCACAGAGCGCT
ATGAGCCAGTGTAGGACTTTCAGAGGTAGAGTCTTGGACATGTTTAGAACTGCCTTTGGA
GGAAAATACATGAGAAGTGGCTGGGGCTGGGCAGGT TCAGATGGCAAGACCACTTGGTGE
AGCCAAACAAGCTATCAGTACCTAATCATACAAAACAGGACTTGGGAAAACCACTGTAGA
TATGCAGGCCCTTTTGGGATGTCTAGAATCCTCTTTGCTCAGGARAAGACARAGT TTCTC
ACTAGGAGACTTGCAGGCACATTCACCTGGACCCTGTCAGACTCCTCAGGAGTAGAAAAT
CCAGGTGGTTATTGCCTGACCARATGGATGATCCTTGCTGCAGAGCTCARATGTTTTGGE
AATACAGCTGTTGCAAAATGTAATGTCAATCATCATGARGAGTTCTCTCACATCCTACCA
CTAATTGATTACAACAAGGCCGCCCTGAGTAAGTTCAAGCAAGATGTACACTCTCCCTTG
CATGTATTCAAAACAACAGTAAATTCTCTGATTTCCGATCAGCTGTTGATGAGCAATCAT
CTAAGAGATCTAATGGGGGTACCATACTGTAATTACTCARAGTTCTGGTATCTGGAACAT
GCTAAGACTGGTGAGACTAGTGTACCCAAGTGCTGGCTTGTCACTAATGGCTCCTACTTG
AATGAGACCCACTTTAGTGATCAAATCGAACAAGAARGCAGATAACATCATCACAGACATG
TTGAGGAAGGACTACATAAAAAGACAAGCGACTACTCCTTTACCCTTAATCCATCTTTTG
ATGTTTTCAACATCAGCATATCTAATCAGCATCTTTCTGCATCTTCTGAAGATACCAACA
CATAGACACATAAAGGGCGGTTCATGTCCAAAGCCACACCGCTTGACCAACAAGGGGATC
TGTAGTTGTGCTGCATTCAAGETGCCTGGTGTAAAAACTATC TGGARAAGACGCTGA
(SEQ ID NO: 57)

CDS: 79-1575
Codon Start = 1; Codons 1-498
Chain: 1-498 Pre-glycoprotein polyprotein GP complex
Chain: 1-58 Stable signal peptide
Chain: 59-265 Glycoprotein Gl1
Chain: 266-498 Glycoprotein G2
Translation=

>LCMV-p52~2.1 GP
MGQIVIMFEALPHIIDEVINIVIIVLIIITSIKAVYNFATCGILALVSFLFLAGRSCGMY
GLNGPDIYKGVYQFKSVEFDMSHLNLTMPNACSANNSHHYISMGSSGLELTFTNDSILNH
NFCNLTSAFNKKTFDHTLMSIVSSLHLSIRGNSNHKAVSCDFNNGITIQYNLSFSDPQSA
MSQCRTFRGRVLDMFRTAFGGKYMRSGWGWAGSDGKTTWCSQTSYQYLI IQNRTWENHCR
YAGPFGMSRILFAQEKTKFLTRRLAGTFTWTLSDSSGVENPGCYCLTKWMILAAELKCEFG
NTAVAKCNVNHDEEFCDMLRLIDYNKAALSKFKQDVESALHVFKTTVNSLISDQLLMRNH
LRDLMGVPYCNYSKFWYLEHAKTGETSVPKCWLVTNGSYLNETHFSDOIEQEADNMITEM
LRKDYIKRQGSTPLALMDLLMFSTSAYLISIFLHLVKIPTHRHIKGGSCPKPHRLTNKGI
CSCGAFKVPGVKT IWKRR

(SEQ ID NO: 58)
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Source: 1-3376 Segment = S
Protein: Nucleoprotein

Gene: NP

Gene: 1640-3316 complement

>LCMV-p52-2.1 NP
ATGTCTTTGTCCAAAGAAGTCAAAAGCTTTCAGTGGACACAGGCGTTGAGGAGGGAGTTG
CAGAGTTTTACATCAGATGTAARAGGCTGCCGTCATCAAGGACGCAACCAGTCTTCTAAAT
GGGTTGGACTTTTCTGAAGTCAGCAACGTTCAGAGGATCATGAGAAAGGAAAGGAGGGAT
GATAAAGACTTGCAGAGACTCAGGAGTCTTAACCAGACTGTGCATTCTCTTGTTGATCTG
AAGTCTACATCAAAGAAAAATGTTCTGARAGTGGGAAGACTTAGTGCAGAGGAATTGATG
ACCCTTGCAGCTGATCTTGAGAAGCTGAAGGCCAAAATTATGAGAACTGAGAGGCCTCAA
GCTTCTGGAGTCTACATGGGAAATTTGACAGCACAACAACTTGATCAAAGATCCCAAATA
CTGCAAATGGTTGGGATGAGAAGACCTCAGCAGGGTGCAAGTGGTGTAGTAAGGCTTTGG
GATGTGAAGGACTCATCACTTCTGAACAATCAGTTCGGCACAATGCCAAGCCTGACAATG
GCTTGCATGGCAAAACAGTCACAGACCCCACTCAATGATGTTGTGCAGGCACTCACAGAC
CTTGGCTTACTTTACACAGTCARATACCCGAATCTCAGTGATCTTGAAAGGCTAAAGGAT
AAACACCCAGTTCTGGGGGTCATTACTGAACAGCAATCTAGTATCAATATCTCTGGTTAT
AATTTCAGTCTTGGTGCAGCTGTGARAGCGGGGGCAGCTCTGCTAGATGGAGGGAACATG
CTGGAATCTATCTTGATCAAACCGAGCAACAGTGAGGATCTCCTAAAAGCAGTCCTCGGG
GCCAAAAAGAAACTCAACATGTTTGTCTCAGATCAAGTTGGAGATAGAAATCCCTATGAA
AACATCCTTTATAAAGTCTGTCTTTCAGGTGAAGGATGGCCATACATAGCCTGTAGAACG
TCAGTTGTGGGGAGAGCATGGGAGAACACAACAATTGATCTCACAAATGAAAAACTTGTT
GCCAACTCATCTAGGCCAGTGCCTGGAGCAGCAGGCCCACCTCAGGTCGCCTTGAGTTAC
AGTCAGACAATGCTGTTGAAAGACTTGATGGGAGGGATTGATCCCAATGCTCCCACATGG
ATTGACATTGAGGGCAGGTTCAATGATCCAGT GGAGATAGCAATATTCCAACCACAAAAT
GGGCAATTCATACATTTTTACAGGGAACCTACGGACCAGAAGCAATTCAAGCAGGACTCA
AAGTATTCACACGGCATGGATCTTGCTGATCTCTTCAATGCACAGCCTGGGCTGACCTCA
TCAGTTATAGGTGCTCTCCCACAAGGGATGGTTTTGAGC TGTCAAGGT TCTGATGACATC
AGAAAGCTTCTGGACTCACAAAATAGAAGGGACATAAAACTCATTGATGTTGAGATGACC
AAGGAGGCCTCAAGAGAATATGAAGATAAAGTGTGGGACAAATATGGCTGGCTATGCAAA
ATGCACACTGGGGTAGTGAGAGACAAAAAGAAGAAAGAGATCACCCCACACTGTGCACTC
ATGGACTGCATCATTTTTGAGAGTGCTTCCAAGGCAAGACTCCCTGATCTAAAAACCGTT
CACAACATCCTGCCACATGATTTAATCTTCAGAGGACCCAATGTTGTGACACTCTAA
(SEQ ID NO: 59)

CDS: 1640-3316 complement
Codon Start = 1; Codons 1-558
Translation=

>LCMV-p52-2.1 NP

MSLSKEVKS FOWTQALRRELQSFTSDVKAAVIKDATSLLNGLDFSEVSNVQRIMRKERRD
DKDLQRLRSLNQTVHSLVDLKSTSKKNVLKVGRLSAEELMTLAADLEKLKAKIMRTERPQ
ASGVYMGNLTAQQLDQRSQILOMVGMRRPQQGASGVVRVWDVKDS SLLNNQFGTMESLTM
ACMAKQSQTPLNDVVQALTDLGLLYTVKYPNLSDLERLKDKHPVLGVITEQQSSINISGY
NFSLGAAVKAGAALLDGGNMLESILIKPSNSEDLLKAVLGAKKKLNMFVSDQVGDRNPYE
NILYKVCLSGEGWPYIACRTSVVGRAWENTTIDLTNEKLVANSSRPVPGAAGPPOVGLSY
SQTMLLXDLMGGIDPNAPTWIDIEGRFNDPVE IAIFQPONGQFIHFYREPTDOKQFKQDS
KYSHGMDLADLFNAQPGLTSSVIGALPQGMVLSCQGSDDIRKLLDSONRRDIKL IDVEMT
KEASREYEDKVWDKYGWLCKMHTGVVRDKKKKE I TPHCALMDCI IFESASKARLPDLKTV
ENILPHDLIFRGPNVVTL

(SEQ ID NO: 60)
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Figure 25 (cont’d)

Source: 1-7235 Segment = L
Protein: RING finger protein Z
Gene: Zp

Gene: 90-362

>LCMV-p52-2.1 7P
ATGGGCCAAGGCAAGTCCAAAGAAGARAGGGACACCAGCAATACAGGCAGAGCAGAGCTT
TTGCCAGACACCACCTATCTTGGTCCTCTARATTGTARATCATGTTGGCAGAAATTTGAC
AGCTTGGTTAGATGCCATGACCACTATCTT TGCAGACACTGTCTGAATCTCCTGCTGTCA
GTTTCCGACAGATGTCCTCTCTGTAAGTATCCACTGCCARCCARACTGAAGGTGTCAACA
GTCCCAAGCTCCCCACCTCCCTATGAGGAGTGA

(SEQ ID NO: 61)

CDS: 90-362
Codon Start = 1; Codons 1-91
Translation=

>LCMV-p52-2.1 ZP
MGQGKSKEFERDTSNTGRAELLPDTTYLGPLNCKSCWQKFDSLVRCHDHYLCRHCLNLLLS
VSDRCPLCKYPLPTKLKVSTVPSSPPPYEE

(SEQ ID NO: 62)
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Figure 25 (cont’d)

Source: 1-7235 Segment = L

Protein: RNA-directed RNA polymerase L
Gene: LP

Gene: 574-7203 complement

>LCMV-p52-2.1 LP

ATGGATGAAACTATTGCAGATTTGAGAGAGTTGTGTCTAAAT TACATAGAACAGGACGAA
AGGCTGTCAAGGCAAAAACTCAACTTCCTGGGACAAAGAGAACCCAGAATGGTGCTAATT
GAGGGACTCAAATTGTTATCACGCTGTATAGAGATAGACAGTGCAGACAAAAGTGGTTGC
ATACACAACCACGATGACAAATCTGTTGAAACAATCCTAATAGACTCTGGGATTGTGTGT
CCAGGACTGCCACTCATCATCCCTGATGGTTATAAGT TGATTGACAAT TCCCTTATTCTT
CTTGAATGTTTTGT TAGAAGCACACCAGCTAGTTTTGAAARAGAAGT TCATTGAGGACACC
AACAAACTAGCATGCATCAAAGAAGATCTTGCTGTTGCAGGCATCACACTGGTTCCAATA
GTGGATGGTCGTTGTGATTATGATAACAGT TTCATGCCAGAATGGGTGAATTTTAAGTTC
AGAGACCTCCTATTTAAACTCCTGGAGTATTCTAGTCAAGATGAGAAAGT TTTTGAGGAG
TCTGAATACTTCAGGCTCTGTGAGTCTCTTAAGACCACTGTTGACAAACGTTCCGGCATG
GACTCAATGAAAATTTTGAAAGACGCAAGATCATTTCATAACGATGAGATTATGAARATG
TGCCACGATGGTGTCAACCCCAACATGAGTTGCGATGATGTGGTCTTTGGCATAAATTCC
TTTTTTGGCAGGTTTAGGAGGGACCTGTTARATGGGAAACTCAAAAGGAATTTCCAAAAG
GTCAGCCCTGGGGGCTTAATCAAGGAATTCTCTGAACTTTATGAAACCCTTACTGATAAT
GATGACATATTAATGTTGAGCAAAGAGGCAGTTGAATCCTGCCCCTTAATGAGGTTCATT
ACAGCAGAGACCCATGGGCATGAGAGAGGAAGCGATGCTAACACTGAGTATGAAAGGCTA
CTCTCTATGTTGAACAAGGTGAARAGTTTAAAATTATTAAACACTAGAAGGAGACAGCTG
CTGAACTTAGATGTCTTATGTCTTTCTTCACTTATTAAGCAGTCAATTTCCAAAGGGTTG
GAAAATGATAAACATTGGGTTGGTTGTTGCTACAGTAGTGTGAATGATAGGCTTGTGAGC
CTTCAAAGTACCAAAGAAGAATTCATGAGACT TTTGAAGAACAGAAGAAAATCAAGAGTG
CACAAAAAGGCATCTCTTGATGAGCTTTTTAGGGTATCCATAAATGAGTTCATAGCAAAA
ATCCAGAAATGCCTATCAACAGTGGGACTTAGTTTTGAGCATTACGGACTATCAGAATGC
CTCGTGCAAGAATGCCATATACCATTTGCTGAATTTGAGAACTTTATGAGAGCCGGGACT
CATCCTGTAATGCATTACACAAAATTTGAAGATTACACTTTCCAGCCTAACATAGAGCAA
TTGAGGGGTTTACAGAGT TTGAGAAAACTGTCATCTGTTTGTTTGGCTCTAACAAACAGC
ATGAAAACAAGCTCAGTTGCAAGGTTGAGACAGAACCAACTGGGGTCTGTGAGATATCAA
GTGGTGGAGTGCAAAGAGGTGTTTTGCCAGATAATAAAACTGGATTCCGAAGAGTATCAT
CTACTATATCAGAAAACTGGAGAATCATCGAGGTGTTATTCCATACAAGGTCCGGATGGT
CACTTGATTTCCTTTTACGCAGATCCAAAAAGGTTCTTTTTACCAATTTTTTCAGATGAG
GTGTTGCACAACATGATAGACACAATGATTTCATGGATTAGGTCATGCCCTGACTTAAAA
GATTCTCTTATTGACATTGAGACTGCACTAAGGACATTGATCCTACTGATGCTCACCAAC
CCAACAAAGAGAAATCAAARAGCAGGTTCARAATATTAGGTATTTAGTGATGGCCATCGTC
TCAGACTTTTCATCGACCTCATTAATGGATAAGTTGAAGGAGGATCTAATCACACCTGCC
GAGAAAGTGGTGTACAGGCTGCTTCGGTTTTTGATTAGGACAATTTTTGGTACTGGTGAA
AAGGTGTTATTGAGTGCAAAATTTAAGTTTATGTTGAATGTGTCATACCTGTGTCATTTG
ATCACAAAGGAGACCCCTGATAGATTGACAGATCAGATAAAATGTTTTGAAAAGTTCTTT
GAGCCCAAGAGTGAGTTTGGTTTCTTTGTCAACCCTAAGGAAACAATCACACCCGAAGAG
GAATGTGTTTTTTATGAACAAATGAAGAAGTTCACCGGTAARAGATATTGATTGTCAGCAT
TCAACCCCTGGTGTTAATTTAGAGATCTTTAGCATGATGGTATCTTCATTCAACAATGGC
ACCTTAATTCTAAAAGGGGAGAAAAGGCTCAACAATCTGGACCCCATGACCAACTCTGGA
TGTGCGACAGCATTAGATCTCGCAAGCAACAAAAGTGTGGTTGTCAATAAACATCTGAAT
GGAGAACGGCTTTTGGAGTATGATTTTAACAAATTGCTTGTTAGTGCTGTGAGCCAAATT
ACAGAGGGCTTCATGAGGAAACAAAAGTATAAGC TGAGACACTCAGATTACGAATATAAG
GTCTCAAAGCTTGTCTCTAGATTAGTCATCGGTTCCAGGAAAACAGAAGTAGACAAATTG
GAAGATGATCCGGTAGATGTGTGTTTCGAGGGGGAGGAGGAGACAAGT TTTTTCAGGAGT
TTAGAAGATAAGGTCAGCTCCACAATAACACGGTATAATAGAGGCACTAGGCTTAATGAA
GGGCAAGGGGAGGGAGAATTCAAGAACACAAAAGGACTACACCACCTTCAGATTATTTTG
TCAGGTAAAAGAGCTTATCTGAGGAARAGTCATTTTATCAGAAATTTCATTTCATCTAGTA
GAGGACTTTGATCCATCCTGTCTCACCAATGACGACATGAGGTTTATTTGTGAGGCTGTT
GAAGGTTCAACAGAACTGTCACCATTGTATTTTACATCAGCTGTCAAAGAACAATGTGGT
CTGGATGAGATGGCAAGAAACCTCTGTAGAAAGTTCTTCTCAGAGGGTGATTGGTTCTCA
TGTATGAAGATGATCTTGTTACAGATGAATGCAAATGCGTATTCAGGGAAGTACAGACAC
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Figure 25 (cont’d)

ATGCAGAGGCAGAGCTTAAATTTTAAATTTGACTGGGACAAATTGGAAGAAGATGTAAGA
ATTAGTGAAAGGGAAAGCAATTCTGAATCTCTAAGTAAGGCCCTTTCATTGACAAAATGC
ATGAGTGCTGCTCTAAAGAATCTGTGTTTTTACTCAGAAGAATCACCAACATCATACACT
TCAGTTGGCCCTGACTCTGGGAGACTAAAATTTGCATTGTCATACAAAGAGCAGGTTGGG
GGAAATAGAGAGCTTTACATTGGGGATTTGAGGACAAAAATGTTCACAAGATTGGTAGAA
GATTATTTTGAATCCTTTTCTAGTTTCTTTTCAGGATCTTGTTTAAACAATGACAAAGAG
TTTGAAAATGCAATCTTGTCAATGACTATCAATGTGAGAGAAGGGTTGTTAAACTACAGC
ATGGATCACAGCAAATGGGGACCAATGATGTGCCCATTCCTATTCTTAATGCTTCTCCAA
AATCTCAAACTGGGTGATGATCAGTACGTGCGTTCTGGAAAAGATCATGTTAGCACCTTG
TTGACTTGGCATATGCATAAACTTGTTGAAGTCCCTTTCCCTGTTGTGAATGCAATGATG
AAATCATATGTTAAATCAAAACTCAAGCTTCTCAAAGGGTCAGGAACGACTGTTACGGAG
AGAATCTTTAGAGAGTATTTTGAAATGGGGGTGGTGCCATCTCACATATCTAGTCTCATT
GACATGGGACAGGGGATCCTACACAATGCTTCTGATTTTTACGGTTTAATTAGTGAAAGG
TTTATCAATTATTGTATTGGTGTCATTTTTGGAGAGAGGCCAGAAGCCTATACATCAAGT
GATGATCAGATCACTTTATTTGACAAGAGATTGAGTGACTTAGTTGATAGTGACCCAGAA
GAAGTCCTTGTCTTGCTGGAATTCCACTCTCACTTAAGTGGTTTGTTGAACAAGTTCATC
AGTCCAAAAAGTGTGGTTGGGCGGTTTGCAGCGGAATTCAAATCCAGATTTTATGTGTGG
GGGGAGGAGGTCCCTCTCCTCACGAAATTTGTGTCTGCGGCACTACACAATGTTAAGTGT
AAAGAACCGCATCAACTTTGTGAGACAATAGATACGATTGCTGATCAAGCTATAGCAAAT
GGAGTTCCAGTTTTTTTAGTAAACTGTATCCAGAGGAGGACACTGGATCTCTTGAAATAT
GCTAATTTCCCTTTAGATCCATTCTTGTTAAACACTCACACTGATGTAAAGGATTGGTTA
GATGGTTCTAGAGGTTATAGAATCCAAAGACTCATTGAAGAATTGTGTCCCAGTGAAACA
AAGATCATGAGAAAACTTGTAAGAAGACTACATCACAAACTCAAGAACGGTGAATGTAAC
GAGGAATTTTTTCTAGACCTCTTCAACAGGGAAAAGAAAGAGGCCATCCTTCAATTGGGA
GAGATTCTTGGTCTTGAGGATGATCTTAATGAGTTGGCAAGCATCAATTGGTTGAATCTG
AATGAAATGTTCCCATTGAGGATGGTTCTGAGACAAAAAGTGGTTTACCCATCAGTAATG
ACCTTTCAAGAGGAAAAGATCCCCTCATTGATTAAAACACTCCAAAATAAGCTTTGTAGT
AAGTTCACAAGAGGTGCACAGAAGCTGTTGTCAGAGGCAATCAACAAATCAGCTTTTCAG
AGTTGTGTCTCATCCGGCTTTATAGGTCTCTGTAAGACTTTAGGAAGTAGCGTCTGTGAGA
AATAAAAACAGGGAAAATATGTATATCAGAAAGGTGCTTGAAGATCTGACCATGGATGAA
CATGTCACAAGGGTTCACAAACAAGATGGTGTGATGTTGTACATTTGCGACAAGCAGAGA
CACCCAGAGGCTCACCGTGACCACATCAACCTTTTGAGGCCCCTTCTCTGGGACTACATT
TGCATCTCATTGAGCAACTCTTTTGAGCTGGGTGTTTGGGTTTTAGCAGAACCTGTGAAA
GGAAAGAACGAGAGTAATTCGGCTGTTAGGCACTTAAATCCATGTGATTATGTAGCAAGA
AAACCTGAGAGTTCGAGACTACTAGAGGATAAAGTGAGTTTGAATCATGTAATTCAATCT
GTGAGGCGACTGTACCCCAAAATCTTTGAGGATCAGTTGCTCCCATTCATGTCTGATGTG
AGCTCAAAAAATATGAGATGGAGTCCCAGGATTAAATTCCTTGACCTTTGTGTGCTGATT
GACATCAACTCAGAGTCTTTGTCACTCATTTCTCATGTTGTCAAATGGAAGAGGGACGAA
CATTACACTGTGCTGTTTTCTGATCTCGTCAACTCTCACCAACGGTCAGACTCAAGTTTA
GTTGATGAATTTGTTGTCAGCACAAGGGATGTCTGCAAGAACTTTTTGAAGCAAGTGTAT
TTCGAATCATTTGTACGAGAGTTTGTTGCAACAGCTAGGACCTTAGGTAACTTTTCATGG
TTCCCCCATAAGGACATGATGCCATCTGAAGATGGCGCTGAAGCACTGGGACCCTTCCAA
TCATTTATTTTGAAAGTGGTGAACAAGAAAATAGAGAGGCCCATGTTTAGGAATGACTTG
CAGTTTGGTTTTGGTTGGTTCTCTTATCGTGTGGGGGATGTTGTGTGTAATGCCGCTATG
TTAATTAAGCAGGGTTTGACAGATCCAAAAGCATTTAAATCTTTAAGAGATTTGTGGGAT
TACATGCTCAGCAGCACAGAGGGGATATTGGAGTTCTCAATCACAGTGGATTTCACACAC
AACCAGAACAACACTGACTGCTTGAGGAAATTTTCATTGATCTTTGTGGTTAAATGCCAA
TTACAGAGTCCAGGTGTAGCTGATTACTTATCGTGCTCTCATTTCTTCAAAGGTGAGGTT
GACAGGAGATTATTAGATGAGTGTCTCAATCTGTTGAGGACAGACCCCATCTTTAAAGCG
AATGATGGAGTCTTTGACATTAGGTCTGAAGAGTTTGAAGATTACATGGAAGACCCTTTG
ACACTTGGTGATTCACTAGAACTTGAACTAATAGGTTCTAGAAGGATTCTGAATGAGATC
AAATCTACTGACTTTGAGAGGATAGGGCCTGAGTGGGAACCTGTGCCTCTGACCATAAGG
AAGGGTGCCCTCTTTGAGGGGAGGAACTTTGTTCAGAATATCTCTGTGAAATTGGAGACA
AAGGACATGAGGGTCTTTCTGGCAGAGCTCGAGGGCTGTGGAGAAATTGGTGATGTCCTC
GGCAGCCTCCTCCTGCACCGATTCAGAACTGGTGAGCACTTGATGGAGTCAGAAATAAGT
ACAGTTCTTCAGGAGCTCTGCATGGACAGATCCGTCATGCTGACACCATTATCTTTTGTG
CCAGATTGGTTCACCTTCAGAGATTGTAGGCTCTGCTTCAGCAGGTCAAAGAACACTGTA
ATGTATGAGACAACTGGGGGCAGGTTCAGACTCAAGGGGAAATCCTGTGACGATTGGCTG
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GCGGAGCGGGTGGCCGAGGAGATCGACTAG
(SEQ ID NO: 63)

CDS: 574-7203 complement
Codon Start = 1; Codons 1-2210
Translation=

>TLCMV-p52-2.1 LP
MDETIADLRELCLNYIEQDERLSRQKLNFLGQREPRMVLIEGLKLLSRCIEIDSADKSGC
IENEDDKSVETILIDSGIVCPGLPLI IPDGYKLIDNSLILLECFVRSTPASFEKKFIEDT
NKLACIKEDLAVAGITLVPIVDGRCDYDNSFMPEWVNFKFRDLLFKLLEYSSQDEKVFER
SEYFRLCESLKTTVDKRSGMDSMK I LKDARSFHNDE IMKMCHDGVNPNMSCDDVVEGINS
FFGRFRRDLLNGKLKRNFQKVSPGGLIKEFSELYETLTDNDDILMLSKEAVESCPLMRFT
TAETHGHERGSDANTEYERLLSMLNKVKSLKLLNTRRRQLLNLDVLCLSSLIKQSISKGL
ENDKHWVGCCYSSVNDRLVSLQSTKEEFMRLLKNRRKSRVHKKASLDELFRVS INEFIAK
TQKCLSTVGLSFEHYGLSECLVQECHI PFAEFENFMRAGTHPVMHY TKFEDY TFQENTEQ
LRGLQSLRKLSSVCLALTNSMKTSSVARLRQNQLGSVRYQVVECKEVFCQITKLDSEEYH
LLYQKTGESSRCYSIQGPDGHLISFYADPKRFFLPIFSDEVLHNMIDTMISWIRSCEDLK
DSLIDIETALRTLILLMLTNPTKRNQKQVONIRYLVMAIVSDFSSTSLMDKLKEDLITPA
EXVVYRLLRFLIRTIFGTGEKVLLSAKFKFMLNVSYLCHLITKETPDRLTDQIKCFEKEFF
EPKSEFGFFVNPKET I TPEEECVFYEQMKKE'TGKDIDCQHSTPGVNLE I FSMMVSSENNG
TLILKGEXKRLNNLDPMTNSGCATALDLASNKSVVVNKHLNGERLLEYDFNKLLVSAVSQT
TEGFMRKQKYKLRHSDYFEYKVSKLVSRLVIGSRKTEVDKLEDDPVDVCFEGEEETSFFRS
LEDKVSSTITRYNRGTRLNEGQGEGEFKNTKGLHHLQIILSGKRAYLRKVILSEISFHLV
EDFDPSCLTNDDMRF ICEAVEGSTELSPLYFTSAVKEQCGLDEMARNLCRKFFSEGDWES
CMKMILLQMNANAYSGKYRHMQRQSLNFKFDWDKLEEDVRISERESNSESLSKALSLTKC
MSAALKNLCFYSEESPTSYTSVGPDSGRLKFALSYKEQVGGNRELY IGDLRTKMFTRLVE
DYFESFSSFFSGSCLNNDKEFENAILSMTINVREGLLNY SMDHSKWGPMMC PFLFLMLLQ
NLXLGDDQYVRSGKDHVSTLLTWHMHKLVEVPF PVVNAMMKS YVKSKLKLLKGSGTTVTE
RIFREYFEMGVVPSHISSLIDMGQGILHNASDEYGLISERFINYCIGVIFGERPEAYTSS
DDQITLFDXRLSDLVDSDPEEVLVLLEFHSHLSGLLNKFISPKSVVGRFAAEFKSREYVW
GEEVPLLTKFVSAALHNVKCKEPHQLCETIDTIADQAIANGVPVFLVNCIQRRTLDLLKY
ANFPLDPFLLNTHTDVKDWLDGSRGYRIQRLIEELCPSETKIMRKLVRRLHHKLKNGECN
EEFFLDLFNREKKEAILQLGEI LGLEDDLNELASINWLNLNEMFPLRMVLRQKVVYPSVM
TFQEEKIPSLIKTLONKLCSKFTRGAQKLLSEAINKSAFQSCVSSGFIGLCKTLGSRCVR
NXNRENMY IRKVLEDLTMDEHVTRVHKQDGVMLY ICDKQRHPEAHRDHINLLRPLLWDY I
CISLSNSFELGVWVLAEPVKGKNESNSAVRHLNPCDYVARKPESSRLLEDKVSLNHVIQS
VRRLYPKIFEDQLLPFMSDVSSKNMRWSPRIKFLDLCVLIDINSESLSLISHVVKWKRDE
HYTVLFSDLVNSHORSDSSLVDEFVVSTRDVCKNFLKQVYFESFVREFVATARTLGNFSW
FPHKDMMPSEDGAEALGPFQSF I LKVVNKK I ERPMFRNDLOFGFGWEFSYRVGDVVCNAAM
LIKQGLTDPKAFKSLRDLWDYMLSSTEGILEFSITVDFTHNQNNTDCLRKFSLIFVVKCQ
LOSPGVADYLSCSHFFKGEVDRRLLDECLNLLRTDPIFKANDGVFDIRSEEFEDYMEDPL
TLGDSLELELIGSRRILNEIKSTDFERIGPEWEPVPLTIRKGALFEGRNFVQONISVKLET
KDMRVFLAELEGCGEIGDVLGSLLLHRFRTGEHLMESEI STVLOELCMDRSVMLTPLSEV
PDWFTFRDCRLCFSRSKNTVMYETTGGRFRLKGKSCDDWLAERVAEEID

(SEQ ID NO: 64)
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Figure 26

Source: 1-3376 Segment = S
Protein: Pre-glycoprotein polyprotein GP complex
Gene: GPC

Gene: 79-1575
Sequence Alignment: Nucleotide

TGATGAGGTCATCAAC 60
ATCGAGGTCATCAAC 60
'GATGAGGTCATCAAC a0

LCMV-WE_GP ATGGGTCAGATTGTGACAATGTTTGAGGCTTTGCCTCACATCAT
LCMV-PL2 GP ATGGGTCAGATTGTGACAATGTTTGACGCTTTGCCTCACATC
LCMYV-P52 GP ATGGGTCAGATTGTGACBATGTTTGAGGCTTTGCCTCACATCAL

LCMV-PY1 GP ATGGGTCAGATTGTGACAATGTTTGAGGCTTTGCCTCACATCATTGATGAGGTCATCAAC 60
LCMV-P52~1 ATGGGTCAGATTGTGACAATGTTTGAGGCTTTGCCTCACATCATTCGATGAGGTCATCAAC 60
LCMV-P52-1.3 GP ATGGGTCAGATTGTGACAATGTTTGACGGCTTTGCCTCACATC ATGAGGCTCATCAAC 60
LCMV-P52-2.1 GP ATGGGTCAGATTGTGACAATGTTTGAGGCTTTGCCTCACATCATTGATGAGETCATCAAC 60

hhkkkkkkhhkhkhhh ko kh kb ok k ok ko h kR khhwhh kA r kA T r ko whk ok whkk ok ko hw

TTCGCCACC 120
CGCCACC 120

ATTGTCATTATTGTGCTCATTATAATCACGAGCATCAAAGCTG
ATTGTCATTATTGIGCTCATTATAATCACGAGCATCAAAGC

LCMV-P52 GP ATTGTCATTATTGTGCTCATTATAATCACGAGCATCARAGC CGCTACC 120
LCMV-PY1 GP TCGCCACC 120
LCMV-P52-1 ATTGTCATTATTGTGCTCATTATAATCACGAGCATCABAGCT 120
ATTGTCATTATTGTGCTCATTATAATCACGAGCATCARAGC 120
ATTGTIATTATTGTGCTCATTATAATCACGAGCATCARAGCT TCGCCACT 120

d oAk ok ok ko ok gk sk ko ok ek ki gk ok ok ok ki ok kR R R R % R R R % R ek ok Ok R T ok kR K R R K R Ok Ok kKX
TGTGGGATATTAGCACTGGTCAGCTTCCTTT 3G TGGCATGTAC 180
TGTGGGATATTAGCACTGGTCAGCTTCCTTTT e TGGCATGTAC 180
TGTGGGATATTAGCACTGGTCAGCTTCCTTT G GGCATGTAC 180
GGCATGTAC 180
TGTGGGATATTAGCACTGGTCACCTTCCTTT GGCATGTAC 180
TGTGGGATATTAGCACTGETCAGCTTCCTTT GCTGGTAGGTCCTGTGGCATGTAC 180
TGTGGGATATTAGCACTGGTCAGCTTCCTTT GCTGGTAGGTCCTGTGGCATETAC 180

KR A I A A A A A A A A A A A A A AR A A A A A AT AT A A KA AAKRAXAXIAKRXARKA AKX R A AN KT R KK KKK
GGCCTTAATGGTCCCGACATCTATAAAGGGG 240
X GGCCTTARTGGTCCCGACATCTATAAAGGGG 240
LCMV-P52_GP GGCCTTAATGGTCCCGACATCTATARACCS 240
GGCCTTARTGGTCCCGACATCTATAAAGCGCETTTACCAL 240
GGCCTCAATGGTCCCGACATCTATAAAGGGGTTTACCAGTTCARATCA 240
LCMV-P52-1.3 GP GGCCTTAATGGTCCCGACATCTATAAAGGGE 240
LCMV-P52-2.1 GP GGCCTTAATGGTCCCGACATCTATAAACCCGTTT 240

hhIAE KA KA A A A AT TR A A AT A A A AKX A R A XA AT RAAXAAKAARA AKX A AR RAXRRARRR KR
ATGTCTCACTTAAATCTGACGATGCCCAATGCGTGCTCAGCCAACAACT 300
ATGTCTCACTTAARATCTGACGATGCCCAATGCGTGET 300
ATGTCTCACTTAAATCTCACGATGCCCARTG 300
ATGTCTCACTTAAATCTGACGATGCCCAATGC T 300
ATGTCTCACTTAAATCTGACGATGCCCAATGCGTGCTCAGCCARCAAT TCACT 300
LCMV-P52-1.3 GP ATGTCTCACTTAAATCTGACGATGCCCAATGCGTGCTCAGCCAACAAT 300
LCMV-P52-2,1 GP ATGTCTCACTTAAATCTGACCATGCCCAATCCCTGCTCAGCCAACAACTCTCATCACTAC 300

A AR A A AT AR AT A I A A A A A A A A A A AR AR A AT A AR A XK A XA XXX AR AN RKRARNKAK KA AKX
ATCAGTATGGGAAGCTCTGCACTGGAGCTAACTTTCACTAACCACTCCATCCTTAATCAC 360
ATCAGTATGGGAAGCTCTGGACTGCAGCTAAC ACTAACGACTCCATCC 360
ATCAGTATGGGAAGCTCTGGACTGGAGCTAACTTTCACTAACGACTCCATCC 360
ATCAGTATGGGAAGCTCTGGACTGGAGCTAACTTTCACTAACGACTCCATCCTTAATCAC 360
ATCAGTATGGGAAGCTCTGGACTGGAGCTAACTTTCACTAACGACTCCATCCTTAATCAC 360
ATCAGTATGGGAAGCTCTGCACTGGAGCTAAC ACTAACGACTCCATCCTTAATCAL 360
ATCAGTATGGGAAGCTCTGCACTGGAGC TARCTTTCACTAACGACTCCATCCTTAATCAC 360

IR R SRR R R R RS SRR R RS R R R R R R R R R RS R RS SRR R R RS
LCMV-WE_GP AATTTTTGCAACTTAACCTCCGCTTTCAACAARAAGA GACCATACACTCATGAGT 420
LCMV-P42 GP AATTTTTGCAACTTABCCTCCGCTTTCAACAAAAACAC GACCATACACTCATGAGT 420
LCMV-P52_GP AATTTTTGCAACTTABRCCTCCGCTTTCAACAAAAAGACTTTTGACCATACACTCATGAGT 420
LCMV-PY1_GP AATTTTTGCAACTTAACCTCCGCTTTCAACAAAAAGACTTTTGACCATACACTCATGAGT 420
LCMV-P52-1 AATTTTTGCAACTTAACCTCCCCTTTCAACAAAAAGA! GACCATACACTCATGACT 420
LCMV-P52-1.3 GP AATTTTTGCABCTTAACCTCCGCTTTCAACAAAAAGAC GACCATACACTCATGAGT 420
LCMV-P52-2.1 GP AATTTTTGCAACTTAACCTCCGCTTTCAACAAAAAGACTTTTGACCATACACTCATGAGT 420

R R R e
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LCMV-WE_GP 480
. 480
LCMV-P52 GP 480
LCMV-P91 GP ATAGTCTCGAGTCTGCACC TCACZAITAuA G SAATTCCAACCACAAAGCAGTGTCTIGT 480
LCMV-P52-1 480
LCMV-P52-1.3 GP 480
LCMV-P52-2.1 GP ATAGTCTCGAGTCTGCACCTCAGTATTAGAGEGAATTCCARCCACAAAGCAGTGTCTTGT 480

A AR R R R R AR A R A R R R R A R R A R A R R A R A R R R R A R R AR R R AT AR A AR A AT A AT RTRNRATARTN K
LCMV-WE_GP GATTTTAACAATGGCATCACCATTCAATACAACTTGTCAT TTTCGGACCCACAGAGCELT 540
LCMV-P42_GP GATTTTAACRATGGCATCACCATTCAATACAACTTGTC TCGGACCCACAGAGCGCT 540
LCMV-P52 GP GATTTTARCAATGGCATCACCATTCAATACAACTT CGGACCCACAGAGCGCT 540
LCMV-PS1 GP GATTTTARCAATGGCATCACCATTCAATACAAC TCGGACCCACAGAGCGCT 540
LCMV-P52-1 GATTTTAACAATGGCATCACCATTCAATACAAC TTTTCGGACCCACAGAGCECT 540
LCMV-P52-1.3 GP GATTTTAACAATGGCATCACCATTCANTACAACTTGTCATTTTCGGACCCACAGAGCECT 540
LOMV-P52-2.1 GP GATTTTAACAATGGCATCACCATTCAATACAACTTGTC, CGGACCCACAGAGCGCT 540

hhhhkkh kb dkhhkhk kb kA Rk kA Ak R R R R T AT AT A AR T A A AT TR AT AKX AT XA ALK TR R
LCMV-WE_GP ATAAGCCAGTGTAGEACTTTCAGAGGTAGAGTCTTCEACATCT TTAGAACTGCCT 600
LCMV-P42_GP ATGAGCCAGTGTAGCACTTTCAGAGGTAGAGTCTTGEACATG 600
LCMV-P52 GP ATGAGCCAGTuTTGGACTTTCAGAG STAGAGTCTTGGACATS 600
LCMV-P81 GP ATGAGCCAGTGTECCACTTTCAGAGCTACACTCTTCCACATC 600
LCMV-P52-1 ATGAGCCAGTGTIGGACTTTCAGAGGTACAGTCTTGCACATG 600
LCMV-P52-1.3 GP ATAAGCCAGTGTIGCACTTTCAGAGGTAGAGTCTTGGACATG 600
LCMV-P52-2.1 GP ATGAGCCAGTGTAGGACTTTCAGAGGTAGAGTCTTGGACATE 600

khk hhkkEAkhkhkAk FA KA A A A A A A A A A A A A X AT KR AN AKX AAXX R A AX AR AR AR AR R R KKK KX
LCMV-WE GP GGAARATACATGAGAAGTGGCTGGGGCTGGECAGGTTCAGATGGCAAGACCACTTGGTEC 660
; ; GGAAAATACATGAGAAGTGGCTGECECTGEGCAGGTTCAGATGGCAAGACCA G 660
GGAAAATACATGAGAAGTCGCTG CCGLTCCuCACCT“CACA“G CAAGACCAC G 660
GGAAAATACATGAGAACTGCCTGCCCCTCCCCACE 660
GGAAAATACAFGAGAAGTUuCTGGuCCTCCCCACG“ 660
GGARAATACATGAGAAGTGGCTGGGECTGGECAGET 660
GGAAAATACATGAGAAGTGGCTGEGGCTGGGCAGGTTCAGAT GGCAAGACCA 660

IR R R SRR RS RS SRR R R R SR EERER SRR e e RS R R R SRR EEE S
AGCCARACAAGCTATCAGTACCTAATCATACAAAACAGGACTTGGGAAAACCACTGTAGA 720
AGCCAAACAAGCTATCAGTACCTAATCATACAAAACAGGACTTGGGARAACCACTGTAGA 720
AGCCARACAAGCTATCAGTACCTAATCATACAAAACAGGAC ‘ 720
AGCCARACAAGCTATCAGTACCTAATCATACAAAACAGGAC 720
AGCCAAACAAGCTATCAGTACCTAATCATACAAAACAGGACT TGGGARAACCACT 720
AGCCAAACAAGCTATCAGTACCTAATCATACARAACAGGACTTGGGAAAACCACT 720
AGCCARACAAGCTATCAGTACCTAATCATACAAAACAGCACT TCCGAAAACCACTGTAGA 720

Kk Ak kR kA A AR A A A AR A A A A A A A A A A A A A AT AR A A XA AKX AAXAAKRARA AR AKRKRRR AR R R
TATGCAGGCCCTTTTGGCATGTCTAGAATCCT o 780
TATGCAGGCCCTTTTGCCATCTCTAGAATCCT eliile 780
TATGCAGGCCCTTTTCCCATCTCTACARTCCTC! cic 780
LCMV-P91 GP TATGCAGGCCCTTTTGGGATGTCTAGAATCCTC TCIC 780
LCMV-P52-1 TATGCAGGCCCTTTTGGGATGTCTAGAATCCTCTTT cTC 780
PATGCAGGCCCTTTTCCCATGTCTAGAATCCTC' il 780
TATGCAGGCCCTTTTGCGATGTCTAGAATCCTC TCAGGABAAGACAAAGTTTCTC 780

Ak ARk AR AR A AR A A AL R T A A R R AR A A A R A A A A AT RN A AR R TN ARTNXCA T AXARRRR R XN
LCMV-WE_GP ACTAGGAGACTTGCAGGCACATTCACCTGGACT CAGACTCCTCACGAGTAGAARAT 840
LCMV-P42 GP ACTAGGAGACTTGCAGCCACATTCACCTCOACCCTCTCAGACTCCTCAGCACTAGARAAT 840
LCMV-P52 GP ACTAGGAGACTTGCACCCACATTCACCTCCACCCTGTCAGACTCCTCACCACTAGAAAAT 840
chv P31 GP ACTAGGAGACTTGCAGGCACATTCACCTGGACCCTGTCAGACTCCTCAGGAGTAGAAAAT 840
MV-P52-1 ACTAGGAGACTTGCACGCACATTCACCTCCACCCTGTCAGACTCCTCAGCAGTAGAAAAT 840
uCMV—P52~1 3 Gp ACTAGGAGACTTGCACCCACATTCACCTGGACCCTGTCACACTCCTCAGGAGTAGAAAAT 840
LCMV-P52-2.1 GP ACTAGGAGACTTGCAGGCACATTCACCTGGACT CACACTCCTCAGCACTAGAAAAT 840

AR AR A AR LA R R A R R R A R A AR A A A A A A N R R R R R A A A A AT A AN AL AR A TN AR TN RAXT TR AR
P CCAGGTGGTTAT TGCCTCACCAAATGCATCATCCTTCCTCCAGACCTCABAT GGG 900
1 P42 GP CCAGGTGGTTATTGCCTGACCARATCCATGATCCT SCAGAGCTCAAAT GGG 900
LoMV-P52 cp CCAGGTGGTTATTGCCTCACCARATCCATGATCCTTCCTCCAGAGCTCARATGTTTTGEE 900
LCMV-P91_GP CCAGGTGGTTATTGCCTCACCARATGCATGATCCTTGCTGCAGAGCTCAARTG GGG 300
CCAGGTGGTTATTGCCTGACCARATGGATGATCCT elele 900

GCT GCACA""“”AAAh
CCAGGTGGTTATTGCCTGACCARATGCATGATCCT T GAGCTCAAAT GGG 900
CCAGGTGGTTATTGCCTGACCAAATGCGATGATCCTTGCTGCAGAGCTCAAATGTTTTGEE 500

R R e e e RS R S R SR
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Figure 26 (cont’d)

AATACAGCTGTTGCARAATGTAATGTCAATCATGATGAAGAGTTCTGTGACATGCTACGA 960
AATACAGCTGTTGCAAAATGTAATCTCAATCATCGATCGAAGAGTTCTGTGACATGCTACGA 960
AATACAGCTGTTGCAABATGTAATGTCAATCATGATGAAGAGT TCTGTGACATGCTACGA 960
ARTACAGCTGTTGCAABRATGTAATGTCAATCATGATGAAGAGT TCTGTGACATGCTACGA 960
AATACAGCTGTTGCAAAATGTAATGTCAATCATGATGAAGAGTTCTEGTGACATGCTACGA 960
AACACAGCTGTTGCAABRATCTAATGTCAATCATGATCGAAGAG TGACATGCTACG 960
ARTACAGCTGTTGCARBATCTAATGTCAATCATGATGAAGAG TGTGACATGCTACGA 960
hk kAR R KRR RRR IR Rk AR KRR R R kR R R R KRR R R TR R T RR I ARKREAFRRTRRT KNI TRK LR T * KT

CTAATTGATTACAACAAGGCCGCCCTGAGTAAGTTCAAGCAAGATCTAGAGTCTGCCTTG 1020
CTAATTGATTACAACAAGGCCGCCCTGAGTAAGTTCAAGCAAGATGTAGAGTCTIGCCTTG 1020
CTAATTGATTACAACAAGGCCGCCCTGAGTAA AAGCAA T 1020
CTAATTGATTACAACAAGGCCGCCCTGAGTAAG AAGCAAGATGTAGAGTCTGCCTITG 1020
CTAATTGATTACAACAAGCCCCCCCTCACTAAGTTCAAGCAAGATGTACGAGTCTGCCTIC 1020
CTAATTGATTACAACAAGGCCGCCCTGAGTAAGTTCAAGCAAGAT "ACAC””“CC”“”C 1020
CTAATTGATTACAACAAGGCCGCCCTGAGTAAGTT TAG 1020
dkhkkhhhdhhbhdhhbdhhhdhbhhdhdhdhdhdhdhbrdhdhhbrhdhbhdhhhddhkhdhdhnxdhdhhdkrwdkik

CATGTATTCAAARACAACAGTAAATTCTCTCGATTTCCCATCACT 1080
CATGTATTCAAAACAACAGTAAATTCTCTGATTTCCGATCAGT 1080
CATGTATTCAAAACAACAGTAAATTCTCTGA CGATCAGL TGAGGAATCAT 1080
CATGTATTCAAAACAACAGTAAATTCTCTGATTTCCGATCACC GATGAGGAATCAT 1080
CATGTATTCAAAACAACAGTAAATTCTCTGATTTCCGATCAGCT GATGAGGAATCAT 1080
CATGTATTCAAAACAACAGTAAATTCTCTGA GATGAGGAATCAT 1080
CATGTATTCABAACAACAGTAAATTCTCTGA GATGAGGAATCAT 1080

R e R R TR TR e

CTAAGAGATCTAATGGGGGTACCATACTGTAATTACTCAAAGT
CTAAGAGATCTAATGGECETACCATACTETAATTACTCAAAG
CTAAGAGATCTAATGCGGGTACCATACTCTAATTACTCAAAG
CTAAGAGATCTAATGGGGETACCATACTETAATTACTCAAAG
CTAAGAGATCTAATGCCCGGTACCATACTCTAATTACTCAAAG
CTAAGAGATCTAATGGGGETACCATACTGTAATTACTCAAAG
CTAAGAGATCTAATGGGGETACCATACTGTAATTACTCAAAG

R R R e R R T T R

GCTAAGACTGGTGAGACTAGTGTACCCAAGTGCTEGC
GCTAAGACTGGTGAGACTAGTGTACCCAAGTGCTGGC
GCTAAGACTGGTGAGACTAGTCTACCCAAGTECTGGL
GCTAAGACTGGTGAGACTAGTGTACCCAAGTCECTGGC
GCTAAGACTGGTGAGACTAGTGTACCCAAGTGCTGGE
GCTAAGACTGGTGAGACTAGTGTACCCAAGTGCTGEC
GCTAAGACTGGTGACACTAGTCGTACCCAAGTECTCGG TCACTAATGGCTCCTAC

Ak Ak k kR AR A A KA IR AR AT R AR AR AR KA A AR KA AR AR AARKRKRAAKRKAKRAKRA KA IR KK KKK

TCACTAATGGCTCCTAC ~G
'CACT AALGGC*CC‘AC
TCACTAATGE
'CACTAATCG

AATGAGACCCACTTTACTGATCAAATCGAA”AAGAAGCAGA*AACA“CATCACAGAGATG
AATGAGACCCACTTTAGTGATCAAATCGAACAAGAAGCAGATAACATG
AATGAGACCCACTTTAGTCATCAAATCGAACAAGAAGCAGATAACATG CACACACAA
AATGAGACCCACTTTAGTGATCAAATCGAACAAGAAGCAGATAACATGATCACAGAGATG
AATGAGACCCACTTTAGTGATCAAATCGAACAAGAAGCAGATAACATGATCACAGAGATG
AATGAGACCCACTTTACTCATCAAATCCAACAACAAGCAGATAACATGATCACAGAGAS
AATGAGACCCACTTTACTCGATCAAATCGAACAAGAAGCCAGATAACATGATCACAGACGATG

LR R

TTGAGGAAGGACTACATAAAAAGACAAGGGAGTAC
TTGAGGAAGCGACTACATARAAAGCACAAGGCACTAC
TTGAGGAAGGACTACATAAAAACACAAGGCAGT CVC

TTGAGGAAGGACTACATAAAAACACAACGCACTACTCC
TTGAGCAAGGACTACATAAAAAGACAAGGCACTACTCL!
TTGAGGAARGCACTACATAAAAAGCACAAGCGAGTACT 'AGCCTTAATGGAT

R R R R R R R R R R R R R e R 3

ATGTTTTCAACATCAGCATATCTAATCACCATC
ATGTTTTCAACATCAGCATATCTAATCAGCAT T

ATGTTTTCAACATCAGCATATCTAATCAGCATCTTICT GCAch:C;CAAuAWALCAACA
ATGTTTTCAACATCAGCATATCTAATCAGCATC TGCATCTTGTGAAGATACCAACA
ATGTTTTCAA”ATCACCATATCTAATCACCA“C T GAAGATACCAACA
ATGTTTTCAACATCAGCATATCTAATCAGT T X TGAAGATACCAACA
ATGTTTTCAACATCACCATATCTAATCACCA“CmTTC“”CA“CTTC GAAGATACCAACA

R e e RS S e S RS S RS
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Figure 26 (cont’d)

LCMV-WE_GP CATAGACACATAAAGCCCGETTCATCTCCAAAGCCACACCGC SACCAACAAGGGGATC 1440
LCMV-P42 GP CATAGACACATAAAGGCCGCTTCATGTCCAAAGCCACACCGCTTGACCAACAACGEGATC 1440
LCMV~P52:GP CATAGACACATARAGCCCGGTTCATGTCCAAAGCCACACCGCTTGACCAACAAGGGEATC 1440
LCMV-PS1_GP CATAGACACATARAGGGCGGTTCATGTCCAAAGCCACACCGCTTGACCAACAAGGGGATC 1440
LCMV-P52 CATAGACACATAAAGGGCEGTTCATGTCCAAAGCCALCACCGEC ACCAACAAGGGEATC 1440
LCMV-P52-1.3 GP CATAGACACATAAAGGCGCGGTTCATGTCCAAAGCCACACCGCTTGACCAACAAGGECGATC 1440
LCMV-P52-2.1 GP CATAGACACATAAAGGCCGGTTCATGTCCAAAGCCACACCCCTTGACCAACAAGGEGATC 1440

hhkkhkhhhkhhkhhhkhhhhhhhhh kb hh bk b ko mhhhh b kb hhh Rk hhhhhhhrkkkhak*kxx

LCMV-WE_GP TGTAGTTGTGGTGCATTCAAGCGTGCCTGEGTCTAAAAACTATCTGCGAAAAGACGCTG, 1497
LCMV-P42 GP TCTAGTTGTGGTGCATTCAAGCTCCCTGECTCTAAAAACTATCTCCGAARACACCCTGA 1487
LCMV-P52 GP TCTAGTTGIGGTGCATTCAAGCGTGCCTGETEGTAAAAACTATCTGGAAAAGACGCTGA 1487

LCMV-PY1_GP TGTAGTTGTGGTGCATTCAAGCTGCCTGGTGTAAAAACTATCTGGARAAGACGTTGA 1497
LCMV-P52 TCTAGTTGTGGTGCATTCAACCTCCCTCCTCTAAAAACTATCTGCARAAGACGCTCA 1497
TGTAGTTCTGCTGCATTCAACCTCCCTCCTCTARAAACTATCTCCARAAGACGCTCA 1497
TGG 1497

GG

LCMV-WE_GP: SEQ 1 9

LCMV-P42_GP: SEQ 1 17
LCMV-P52 GP: SEQ 25
LCMV-P91 GP: SEQ 33
LCMV-P52-1: SEQ 41
LCMV-P52-1.3_GP: SEQ 49
LCMV-P52-2.1 GP: SEQ 57
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Figure 26 (cont’d)
B.
Source: 1-3376 Segment = S
Protein: Pre-glycoprotein polyprotein GP complex
Gene: GPC
Gene: 79-1575
Sequence Alignment: Aminoacid
LCMV-WE GP MGQIVIMFEALPHIIDEVINIVIIVLIIITSIKAVYNFATCGILALVSFLELAGRSCGMY 60
LCMV-P42_GP MGOIVTMFEALPHEIIDEVINIVITIVLITITSIKAVYNFATCGTILALVSFLFLAGRSCCMY 60
LCMV—PSZ“GP MGOIVIMFEALPHIIDEVINIVIIVLIIITSIKAVYNFATCGILALVSE LAGRSCCMY 60
LCMV-PYL GP MGQIVIMFEALPHIIDEVINIVIIVLIIITSIKAVYNFATCGILALVSE "LAGRSLGMY 60
MGQIVIMFEALPHIIDEVINIVIIVLIIITSIXKAVYNFATCGILALVSE LAGRSCGMY [1¢]
MGOIVTMFEALPHTIIDEVINIVITIVLIIITSIKAVYNFATCCILALVSFLFLAGRSCCMY 60
MGQIVIMFEALPHIIDEVINIVIIVLIIITSIKAVYNFATCCILALVSFLFLAGRSCCMY 60
khkhkhhhhhr b bk bR A A bk A A A A A R R AN R A A T AT AT A AR AT T XTI TTHRRDTT TN T RN
LCMV-WE_GP GLNGPDIYKGVYQFKSVEFDMSHINLTMPNACSANNSHHY ISMGSSCLELTFTNDSTLNH 120
LCMV-P42 GP GLNGPDIYKGVYQFKSVEFDMSHINLTMPNACSANNSHHY 120
LCMV-P5Z GP GLNGPDIYKGVYQFKSVEFDMSHLNLTMPNACSANNSHHY ISMGSSGLELTE 120
LCMV-PI1 GP GLNGPDIYKGVYQFKSVEFDMSHLNLTMPNACSANNSHHY ISMGSSGLELT 120
LCMV-P52~1 GINGPDIYKGVYQFKSVEFDMSHINLTMPNACSANNSHHY ISMGSSGLELTEFTN S*UVH 120
LCMV‘P52—1.3_GP GLNGPDIYKGVYQFKSVEFDMSHENLTMPNACSANNS TNDSILNH 120
LCMV-P52-2.1 GP GLNGPDIYKGVYQFKSVEFDMSHLNLTMPNACSANNSHHY ISMGSSCLELTEFINDSI LNH 120
Ak AR R E IR A E R T R A A A A A R A A A A A AN AT AN ST RLATAAT T DT XTI KT K H K, F T % w ke sk dw
LCMV-WE_GP NFCNLTSAFNKKTFDHTLMSIVSSTLHLS TRGNSNHKAVSCDFNNGITIQYNLSFSDPQSA 180
LCMV-P42 GP CNLTSAFNKKTFDHTLMSIVSSLHLSTRGNSNHRKAVSCDFNNGITIQYNLSFSDPQSA 180
LCMV-PS2 GP TSAFNKKTFDHTLMSIVSSLFLSlRGNSNHKAVSCDf IQYNLSFSDPQSA 180
LCMV-P91 GD IQYNLSEFSDPQSA 180
QYN SFSDPQSA 180
.3_GP TSAFVKKTPU}TLMblVaSL SlRCNSN{(AVbCDLth I NLSFSDPQSA 180
LCMV-P52-2.1 GP FCNLTSAFNKKTEDHTLMS IVSSLELSIRG] NSN&&AVSCDLNAF'WLQYN SESDPQSA 180
e e ke e ok e ok e ke ke ke ke ke ok ke e ke ke ok ok ke ok ok ke ke ok ok sk e ke e ke ke i e e ke e ke ke i e ke i R ke e e Kk e e ke R R R ok kR R
ITSQCRTEFRGRVLDMERTAFGCGKYMRSCWCWACSDCGKT THCSQTSYQY LI IQNRT HCR 240
MSQCRTFRGRVLDMFRTAFGGKYMRSGWGWAGSD WCSQTSYQY CR 240
MSQCWTIRGRVLDMERTAFGGKYMRSGWGWAGSDGKTTRCSQTSYQYL ENHCR 240
: 249
240
240
240
LCMV-WE GP YAGPFGMSRILFAQEKTKELTRRLAGTETWTLSDSSGVENPGGYCLTE 300
: YAGPFGMSRILFAQEKTKEFLTRRLAGTETRTLSDSSGVENPGGYC 300
YAGPFGMSRILFAQEKTKFLTRRLAGTFTWTLSDSSCGVENPGGYC 300
YAGPFGMSRILFAQEKTKFLTRRLAGCTEFTWTLSDSS5CGVENPEGYC 300
YAGPFGMSRILFAQEKTKFLTRRLAGTEFTWTLSDSSGVENPGGYC 300
YAGPFGMSRILFAQEKTKEFLTRRLAGTEFTWTLSDSSGVENPGGYCLTKW! 300
YAGPFGMSRILFAQEKTKFLTRRLAGTFTWTLSDSSGVENPGGYCLTKWMILAAELECEG 300
AR R R R RS ER RS SRR R RREEEEEEREE Rt EREE RS R R RS SRS
LCMV-WE_GP NTAVAKCNVNHDEEFCDMLRLIDYNKAALSKFKQDVESALHVEKTTVNST*SDQLLMRVH 360
LCMV-P4Z GP NTAVAKCNVNHDEEFCDMLRLIDYNKAALSKFKQDVESALHVEE 360
MV-P52 GP NTAVAKCNVNHDEEFCDMLRLIDYNKAALSKFKQDVESALHV. 360
MV-P81 GP NTAVAKCNVNHDEEFCDMLRLIDYNKAALSKFKQDVESALHV. 360
LCMV-P52-1 NTAVAKCNVNHDEEFCDMLRLIDYNKAALSKFKQDVESALL J 360
LCMV-P52-1.3_GP NTAVAKCNVNHDEEFCDMLRLIDYNKAALSKFKQDVESALHVEKTTVN TTSDQTT RNH 360
LCMV-P52-2.1 GD NTAVAKCNVNHDEEFCDMLRLIDYNKAALSKFKQDVESALHV. {SLISDQL T 360
A A KA AR KA AR AR A AR AR A AN A R A AR R A A A AR AR AR AR AR AR A AR A A AR AT ARNKRA AR AR
LCMV-WE_GP LRDLMGVPYCNYSKFRYLEHAKTGETSVPRCWLVING N“TLWSDQTW EADNMI 420
LCMV-P4Z GP LRDLMGVPYCNYSKEFWYLEHAKT DV°KCWLV”NCS I 420
LCMV-P52 GP LRDLMGVPYCNYSKFWYLEHAKTGETSVPKCWLVTNGS 420
LCMV-P3L GP LRDLVGVF’YC‘\IYSKFWYLEI—TAKTCT‘TSVDKCWLVTNGSVT 420
L 420
LCM 3709 420
1 GP 420

de e de vk ke e ke ek ek ke ok ok ok ok ok sk ok ok ok ok ok Tk ok S e R R T e R R R R K e R T R o R e o e e e ks ke e
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Figure 26 (cont’d)
LRKDYIKRQGSTPLALMDLIMEFSTSAYLISIFLHLVKI GGSCPRPHS 480
LRKDYIKROGSTPLALMDLILMESTSAYLISIFLE E 480
LRKDYIKROGSTPLALMDLLMFSTSAYLISIFLI 480
LRKDYIKROGSTPLATMDLIMFSTSAYLISTIFLHLVRKIPTHRHIKGGSCPKPHRLT 480
LRKDYIKROGSTPLALMDLIMFSTSAYLISIF ! 480
LRKDYIKRQGSTPLALMDLLMESTSAYLISIFLE 480
LRKDYIKROGSTPLALMDLIMESTSAYLISIFLHLUVEKIPTHRHIKGGESCPKPHRLTNKGI 480

Gkkkhkkhkkhhhhhhkhhhkkhkhhhhkhhkhkhhhhhhhk kAR hh kA Rk kX hk kR kxhkwkk ke k*

CSCGAFKVPGVKTIWKRR 498
CSCGAFKVPGVKTIWKRR 498
CSCGAFKVPGVKTIWKRR 498
CSCGAFKVPGVKTIWKRR 498
CSCGAFKVPGVKTIWKRR 498
CSCGAFKVPGVKTIWKRR 498
CSCGAFKVPGVKTIWKRR 498

Kok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok
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Figure 26 (cont’d)

Source: 1-3376 Segment = S

Protein:
Gene: NP
Gene: 1640-3316

Nucleoprotein

complement

Sequence Alignment: Nucleotide

LCMV-WE_NP
LCMV-P42
LCMV-P52
LCMV-P91
LCMV-P52-
LCMV-P52

LCMV-PY1 NP
LCMV-P52-1 NP
LCM ]
LCM

M
LCMV-PS52-1.
LCMV-P52-2.1 NP

LCMV-P42
LCMV-P52
LCMV-PY1
LCMV-P52 ;
LCMV-P52-1.3
LCMV-P52-2. 1

LCMV-WE_NP
LCMV-P42 NP
LCMV-P52
LCMV-PY1
LCMV-P52-
LCMV-P52-

LCMV-WE_NP
LCMV-P42
LCMV-P52
LCMV-PY1_
LCMV-P52-1

LCMV-WE_NP
LCMV-P42 NP
LCMV-P5Z NP
LCMV-P9L NP
LCMV-P52-1 NP
LCMV-P52-1.3 NP
LCMV-P52-2.1 NP

ATGTCTTTGTCCARAGAAGTCAAAAGCTTTCAGTGGACACAGGCETTGAGCGAGGGAGTT
ATGTCTTTGTCCAAAGAACTCAAAAGCTTTCACGTGGACACAGGCGTTCAGCAGEGAGTTE
ATGTCTTTGTCCAAAGAAGTCAAAAGCTTTCAGTGGACACAGGCGTTGAGGAGGGAGT TG
ATGTCTTTGTCCAAAGAAGTCAAAAGCTTTCAGTGGACACAGGCETTGAGGAGGGAGTITE
ATGTCTTTGTCCAAAGAAGTCAAAAGCTTTCAGTGGACACAGGCGTTGAGGAGGGAGTTG
ATGTCTTTGTCCAAAGAAGTCAAAAGCTTTCAGTGCGACACAGGCCTTGAGCAGGGAGTTE
ATGTCTTTGTCCAARGARGTCAL GCTTICAGTGGACACAGGCGTTGAGGAGGGAGTTG

Gk kkhkkhkhhokhhohkh ok kkkhhhoh ko k ok ok h kR w o m kR ok kR de ok kKR dok ko ok ok ok Rk

CAGAGTTTTACATCAGATGTAAAGGCCTGCCGTCATCAAGGACGCAACCAGTCT
CAGAGTTTTACATCAGATGTAAAGGCTGCCGTCATCAAGGACGCAACCAGIC
CAGAGTTTTACATCAGATGTAAAGGCTGCCGTCATCAAGGACGCAACCAGT
CAGAGTTTTACATCAGATGTAAAGGCTGCCGTCATCAACGACGCAACCAGTCTTCTAAAT
CAGAGTTTTACATCAGATGTAAAGGCTGCCGTCATCAAGGACGCAACCAGTC
CAGAGTTTTACATCAGATGTAAAGGCTGCCGTCATCAAGGACGCAACCAGTC
CAGAGTTTTACATCAGATGTAAAGGCTGCCGTCATCAAGGACGCAACCAGT

dok ok ok ok ok k kK ok k kR ok ok K ok k ok Kk K K K K Kk Kk W ok kK kK ko Rk K Kk K Kk Kk R R K R

GGGTTGGACTTTTCTGAAGTCAGCAACGTTCAGAGGATCATGAGAAAGGAAAGGAGGGAT
GGETTGGACTTTTCTGAAGTCAGCAACGTTCAGAGGATCATGAGAAAGGAAAGGAGGGAT
GGGTTGGACTTTTCTGAAGTCAGCAACGTTCAGAGGATCATCGAGAAAGCGARAGGAGGGAT
GGETTGGACTTTTCTGAACTCAGCAACGTTCAGAGGATCATCGACARAGCAAAGCAGGGAT
GGGTTGGACTTTTCTGAAGTCAGCAACGTTCAGAGCGATCATCACARAGCAAAGCAGGGAT
GGGTTGGACTTTTCTGAAGTCAGCAACCTTCAGAGGATCATGAGARAGGAAAGGAGGGAT
GGGTTGGACTTTTCTGAAGTCAGCAACGTTCAGAGGATCATGAGAAAGCAAAGGAGGGAT

Kok kkkkkkdkkk Rk kkkhk ok ok ok ok ok ok ok kK kR KKK KKK KK KK KK KK KKK KK KK KK kK KK

GATAAAGACTTGCAGAGACTCAGGAGTCTTAACCAGAC
GATAAAGACTTGCAGAGACTCAGGAGTCTTAACCAGA!
GATAAAGACTTGCAGACACTCAGCGAGTCTTAACCAGA!
GATARAGACTTGCAGAGACTCAGGAGTCTTAACCAGA!
GATAAAGACTTGCAGAGACTCAGGAGTCTTAACCAGA!
GATAAAGACTTGCAGAGACTCAGGAGTCTTAACCAGA
GATAAAGACTTGCAGAGACTCAGCGAGTCTTAACCAGACT

R R R T L Y

AAGTCTACATCAAAGAABAATGTTCTCGAAAGT GGGAAGAC
AAGTCTACATCARAGARAAATCTTCTCAAAGTGECGAAGAC
AAGTCTACATCAAAGAAAAATGTTCTCAAAGTGCGAAGAC
AAGTCTACATCARAGAAAAATGTTCTCGAAAGTGGGAAGAC
AAGTCTACATCAAAGAAAAATGCTTCTCAAAGTGGCAAGAC
AAGTCTACATCAAAGARAAATCTTCTGAAAG
AAGTCTACATCAAAGAARAATCTTCTCAAAG AGCTGCACAGGAAT

R R R R R R R R e R R R

CAGAGGA,
AGCTGCAGAGGA.
AGCTGCACAGGA

ACCCTTGCAGCTGATCTTGAGAAGCTGAAGGCCAAAATTATGAGAACTGAGAGGCCTCAA
ACCCTTGCAGCTGATCTTCAGAACCTCAAGGCCAARA 'GAGAACTGAGAGGCCTCAA
ACCCTTGCAGCTGATCTTCACAAGCTCAAGGCCAAAATTATCACAACTCACAGGCCTCAA
ACCCTTGCAGCTGATCTTGAGAAGCTGAAGGCCAAAATTATCAGAACTGAGAGGCCTCAA
ACCCTTGCAGCTGATCTTGAGAAGCTGAAGGCCAAAATTATGAGAACTGAGAGGCCTCAA
ACCCTTGCAGCTGATCTCGAGAAGCTGAAGGCCARAATTATCAGAACTGAGAGGCCTCAA
ACCCTTGCAGCTGATCTTCAGAAGCTGAAGGCCAAAATTATCAGAACTGAGAGGCCTCAA

hkkkkhkkhkkhkkkkk ok h kA Rk ok ok ok ok ok ok ok ow ok ok kR Rk kR K K R K K 0K R KR K kK

GCTTCTGGAGTCTACATGGGAAATTTCGACAGCACAACAACTTGATCAAAGATCCCAAATA
GCTTCTGGAGTCTACATGGCAAATTTGACAGCACAACAACTTGATCAAAGATCCCAAATA
GCTTCTGGAGTCTACATGGGAAATTTCGACAGCACAACAACTTGATCAAAGATCCCAAATA
GCTTCTGGAGTCTACATGCGAAATTTCACAGCACAACAACTTCGATCAAACGATCCCAAATA
GCTTCTGGAGTCTACATCCCAAATTTCACAGCACAACAACTTCATCARAGATCCCAA
GCTTCTGGAGTCTACATCCCAAATTTCACAGCACAACAACT TCGATCAAAGATCCCAAATA
GCTTCTGGAGTCTACATGGCAAATTTGACAGCACAACAACTTGATCAAAGATCCCARAATA
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Figure 26 (cont’d)

CTGCAAATGGTTGGGATGAGAAGACCTCAGCAGGGTCCAAGTCCTG“AG“AAGGC 480
CTGCARATGGTTGGGATGAGAAGACCTCAGCAGGE 480
] CTGCARATGGTTGGCGATGAGAAGACCTCAGCAGEG 480
LCMV-P91 NP CTGCAAATGGTTGGGATuAGAAGACCTCAGCACGGIGCAA"WG~‘ 480
LCMV-P52~-1 NP CTGCAAATGGTTGGCATCGAGAAGACCTCAGCAGGGTCCAAGTGETG AGTAAGGCm T 480
LCMV-P52-1.3_ NP CTGCARATGGTTGGCATGAGAAGACCTCAGCAGGGTGCAAGTGGTGTAGTAAGGE 480
LCMV-P52-2.1 NP CTGCARATGGTTGGGATGAGAAGACCTCAGCAGEEGTGCAAGTGETGET 480

EE AR AR RN A ER R R AR TR R AR AR AR R R R R AR AR TR RFRER AR AT RN TR I T I T T, KT * T K
GATGTGAAGGACTCATCACTTCTCGAACAATCAGTTCCGCACAATGCCAAGCCTCACAATG 540
GATGTGAAGGACTCATCACTTCTGAACAATCAGTTCCGCACAATGCCAAGCCTCGACAATG 540
GATGTGAAGGACTCATCACTTCTGAACAATCA CLGACA 540
GATGTGAAGGACTCATCACTTCTGAACAATCAG *CCAACCCTGALAALU 340
GATGTGAAGGACTCATCACTTCTGAACAATCAG GGCACAATGCCAAGCCTGACAATG 540
GATGTGAAGGACTCATCACTTCTGAACAATCAGTTCCGGCACAATGCCAAGCCTCGACAATG 540
GATGTGAAGGACTCATCACTTCTGAACAATCAG GGCACAATGCCAAGCCTIGACAATG 540

ok kkkk ok ok kh kA kkk kR Kk h kR kK kR R X R F R AN K AR F F R AR KK KRR Kk H R A KT T TN
GCTTGCATGGCAAARACAGTCACAGACCCCACTCAATCATGTTGTCGCAGCCACTCACAGAC 600
GCTTGCATGGCAAAACAGTCACAGACCCCACTCAA CAGGCACTCACAGAC 600
GCTTGCATGGCAAAACAGTCACAGACCCCACTCAATGA GTGCAGGCACTCACAGAC 600
GCTTGCATGGCAAAACAGTCACAGACCCCACTCAATCA TGTGCAGCGCACTCACAGAC 600

GCTTGCATGGCARAACAGTCACAGACCCCACTCAATCATGTTGTGCAGCCACTCACAGAC 600
GCTTGCATGGCARAACAGTCACAGACCCCACTCAA CAGGCACTCACAGAC 600
GCTTGCATGGCARAACAGTCACAGACCCCACTCAATGA TGCAGGCACTCACAGAC 800

R e R R e T R Y

LCMV-P52-2.

LCMV-WE
LCMV-P4
LCMV-P52
LCMV-PY1

CTTGGCTTACTTTACACAGTCAAATACCCGAAT
CTTGGCTTACTTTACACAGTCAAATACCCGAAT
CTTGGCTTACTTTACACAGTCAAATACCCGAAT
CTTGGCTTACTTTACACAGTCAAATACCCGAATCTCA
CTTGGCTTACTTTACACAGTCAAATACCCGAAT
CTTGGCTTACTTTACACAGTCAAATACCCGAA AMRAGGCTAAAGGAT 660
CTTGGCTTACTTTACACAGTCAAATACCCGAAT ARAGGCTAAAGGAT 660

ok kk ok hhkh Ak hkh kA kA A A AR AR AR AR KRR R TR A I AR A A NI AR KRR A IR KA A KA ARk kA K

AAAGGCTAAAGGAT 660
GCTAAAGGAT 660
TTGARAGGCTARAGGAT 660
ARAGGCTAAAGGAT 660
AAACGCTAAACGAT 660

ARACACCCAGTTCTGGGGETCATTACTGAACAGCAATCTAGTATCAA 720
AAMACACCCAGTTCTGGGGETCATTACTGAACAGCAA 720
ARACACCCAGTTCTGGCGGTCATTACTGAACAGCAA 720
AAACACCCAGTTCTGCCGETCATTACTGAACAGTAA 720
ARACACCCAGTTCTIGGGGGTCATTACTGAACAGCAA 720
AARCACCCAGTTCTGGGGETCATTACTGAACAGCAATCT 720
AARCACCCAGTTCTGGGGETCATTACTGAACAGCAATCT 720
R R R R R L R R S

AATTTCAGTCTTGGETGCAGCTCTGARAGCGGGGGECAGCTCTGCTAGATGGAGGGAACATE 780
AATTTCAGTCTTGGTGCAGCTGTGARAGCGGGGECAG I 780
AATTTCAGTCTTGGETGCAGCTETE, GCGGEGECAG 780
AATTTCAGTCTTGGTGCAGCTETGAAAGCGGGGGECAGE! 780

AATTTCAGTCTTGGTGCAGCTGTGAAAGCGGGGGCAGCTCTGCTAGATGGAGGGAACATG 780
AATTTCAGTCTTGETGCAGCTCTCAAAGCGGEGECACT TAGCATGGAGGCAACATG 780
AATTTCAGTCTTGGTGCAGCTCTGAAAGCGGCGECAGCT TAGATGGAGGGAACATG 780

ek ok ok ok ok ok okokd ok kok ok ok ok ok dk kb ok ok ok ok ok e R W R R R R K W R R R K R R R kR R R W ke ke R %

CTGGAATCTATCTTGATCAAACCGAGCAACACTGAGE TARARGCAGTCCTCEGEG 840
P CTGGAATCTATCTTGATCARACCGAGCAACAGTGAGE TAAAAGCAGTCCTCGEE 840
LCMV-P52 CTGGAATCTATCTTCATCAAACCGAGCAACAGCTGAGCATCTCCTAAAAGCAGTCCTCGEE 840
LCMV-PY1 N CTGGAATCTATCTTGATCAAACCCAGCAACAGTCGAGCGATCTCCTAAAAGCAGTCCTCGEE 840
LCMV- D52— CTGGAATCTATCTTGATCAAACCGAGCAACACTCAGCATCTCCTAAAAGCACGTCCTCEEE 840
LCMV- 352~ CTGGAATCTATCTTCATCAAACCGACGCAACACTGAGE TCCTAAAAGCACTCCTCGGE 840
LCMYV-P52- CTGGAATCTATCTTCATCAAACCGAGCAACACTGACGA CCTARAAGCACTCCTICGEG 840
EEREE IR AR R A A AR A AT A A AR T AR A A A R A A A A A AR A A RT A AR AT XA AT RAR AR R TR KRR R
GCCAAGAAGAAACTCAACATCTTTGTCTCAGATCAAG GAGATAGAAATCCCTATGAA 960
GCCAAGAAGAAARCTCAACATGTTTGTCTCAGATCAA AGATAGAAATCCCTATGAA 900
GCCAAGAAGAAACTCAACATGTTTGTCTCAGATCAACLICCAGATACAAATCCCTA GAA 300
GCCAAGAAGARACTCAACATGTTTCTCTCAGATCAACTTGGAGATACAAATCCCTATGAA 900
GCCAAGAAGAAACTCAACATGTTTGTCTCAGATCAAG GAGCATACAAATCCCTATGAA 900
GCCAAGAAGAAACTCAACATGTTTCTCTCACGATCAACTTGCAGATACAAATCCCTATGAA 900

GCCAAAAAGAAACTCAACATGTTTCTCTCACGATCAACTTGCAGATAGAAATCCCTATCGAA 900

HEKEKR KA KK AR Ak A I E R AR AR AE KA A XA AR TR A AT R E AT R THAKK KA XK KK AR KKK kKK,
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Figure 26 (cont’d)

AACATCCTTTATAAAGTCTGTCTTTCAGGTGAAGGATGGCCATACATAGCCTGTAGAACGE
AACATCCTTTATAAAGTCTGTCTTTCAGGTGAAGGATGGCCATACATAGCCTGTACAACG
AACATCCTTTATAAAGTCTGTCTTTCAGETGAAGGATGGCCATACATAGCCTGTAGARLG
AACATCCTTTATARAGTCTGTCTTTCAGGTGAAGGATGECCATACATAGCCTGTAGAACG
AACATCCTTTATAAAGTCTGTCTTTCAGGTGAAGCATCGCCATACATAGCCTGTAGAACG
AACATCCTTTATAAAGTCTGTCTTTCAGCGTGAAGCATGCCCATACATAGCCTGTAGAACG
AACARTCCTTTATAAAGTCTGTCTTTCAGGTGAAGGATGECCATACATAGCCTGTAGAALG

P S R R R R R R R R R R R R T B B R g oy

TCAGTTGTGGGCAGAGCATGCGCAGAACACAACAATTCATCTCACAAATCAAAAACTTETT
TCAGTTGCTGGGCGAGAGCATGGCGACAACACAACAATTGATCTCACAAATGAAAAACTTCTT
TCAGTTETGGGGAGAGCATGECGAGAACACAACA
TCAGTTGTGGGGAGAGCATGGCAGAACACAACAATTGATCT CACAAAL AAAAAL‘¢G
TCAGTTGTGGGCAGAGCATGGCACAACACAACAATTCATCTCACAAATCARAAAACTTGTT
TCAGTTGTGGGGAGAGCATGGGAGAACACAACAATTCGATCTCACAAATCGAAAAACTTGTT
TCAGTTGTGGGGAGAGCATGGGAGAACACAACAATTGATCTCACARATGARAMAC !

L e

GCCAACTCATCTAGGCCCACTGCCTCGAGCAGCAGCCCCACCTCAGETGEGLT
GCCAACTCATCTAGGCCAGTGCCTGGAGCAGCAGGCCCACCTCAGE
GCCAACTCATCTAGGCCAGTGCCTGGAGCAGCAGGCCCACCT GAG

GCCAACTCATCTAGGCCAGTGCCTGGAGCAGCAGGCCCACCTCAGETGCGCTTCACGTTAC
GCCAACTCATCTAGGCCAGTGCCTCGAGCAGCAGGCCCACCTCAGETGCEGCTTCAGT
GCCAACTCAfClAGGCCAGTuuCTGGAuCA”CAGGCCCA"C CAG”“GGGC
GCCAACTCATCTAGGCCAGTGCCTGGAGCAG GCCCACCTCAG

Kk k Ak kkh kR AR KA KA KRR AR A R XA I A RK A KRR A AR AR AR A KA KKK KKK K

“TGAGTT

ATCCCAATGCTCCCACATGG
ATCCCAATGCTCCCACATGG
CATCCCAATGCTCCCACATEGE
ATCCCAATGCTCCCACATGE

AGTCAGACAATGCTGTTGAAAGACTTGATGGGAGGGA
AGTCAGACAATGCTGTTGAAAGACTTCATGGGAGEEA
AGTCAGACAATGCTGTTGARAGACTTGATGGGAGGGA
AGTCAGACAATGCTGTTGARAGACTTCGATGGCACGGA

AGTCAGACAATGCTGTTGAAAGACTTGATCGGAGGGATTGATCCCAATE CCACATGG
AGTCAGACAATGCTGTTGAAAGACTTGATGGCAGGGA’ ATCCCAATGCTICCCACATGG
AGTCAGACAATGCTGTTGAAAGACTTGATGGGAGGGA ATCCCAATGCTCCCACATGG
R R e s R s 2 S S S R TR
ATTGACATTGAGGGCAGGTTCAATGATCCAGTGCGAGATAGCAATATTCCAACCACAAAAT
ATTGACATTGAGGGCAGGTTCAATGATCCAGTGGAGATAGCAA CCAACCACAAAAT
ATTGACATTGAGGGCAGGTTCAATGATCCAGTGEAGATAGCAA CCAACCACAAAA
ATTGACATTGAGGGCAGGTTCAATCGATCCAGTGCGAGATAGCAA CCAACCACAAAAT
ATTGACATTGAGGGCAGGTTCAATGATCCAGTGGAGATAGCAAT CCAACCACABAAAT

ATTGACATTGAGGGCAGGTTCAATGATCCAGTGGAGATAGCAA CCAACCACAAA
ATTGACATTGAGGGCAGGTTCAATCATCCAGTGGAGATAGCAA CAACCACAAARAT

Ak kkk kAR kA kR Ak kA Ak A A A A A AR A K AR KA AT KK R AARKN KA KRR AR TR AR R KT K KR K KKK

GGGCAATTCATAbATTTTTA ACMCAA CTACGGACCAGAAGCAATTCAAGCAGCACTCA
GGGCAATTCATACATTTTTACAGGGAACCTACGGACCAGAAGCAATTCAAGCAGGACTCA
GGGCAATTCATACATTTTTACAGGGAACCTACGGACCAGAACCAATTCAAGCAGGACTCA

GGGCAATTCATACATTTTTACAGGCAACCTACGGACCAGAACCAATTCAAGCAGCGACTCA
GGGCAATTCATACATTTTTACAGGCAACCTACGGACCACAAGCAATTCAAGCAGGACTCA

P R R R R R R R R R e

AAGTATTCACACGGCATGCATCTTGCTGATCTC T
AAGTATTCACACGGCATGGATCTTGCTGATCT AA SCACAGCCTGGGCTGACCTCA
AAGTATTCACACGGCATGCATCTITGCTGATCTC: GCACAG CC”CC CTGACCTICA
AAGTATTCACACGGCATGGATCTTGCTGATCTCT CAATGCAMAGC

AAGTATTCACACGCCATGCATCTTGCTCGATCTCTTCAA ﬁCACAGCCT
AAGTATTCACACGGCATGCATCTTGCTGATCTCTT
AACTATTCACACGGCATGCATCTTGCTCGATCT

B R R R R R R R R R R R R 2 2 2 T S R

SGCTGACCTCA

GGGCTGACCTICA

TCAGTTATAGGTGCTCTCCCACAAGGEATGE
TCAGTTATAGGTGCTCTCCCACAAGGCATGE
TCAGTTATAGGTGCTCTCCCACAAGGCGATGGTTTTGACCTGTCAAGGTICTIG ”ACAm"
TCAGTTATAGGTGCTCTCCCACAAGEGATGETT
TCAGTTATAGGTGCTCTCCCACAAGCGGATGGT
TCAGTTATAGGTGCTCTCCCACAAGGCATGGT TGT T T

TCAGTTATAGGTGCTCTCCCACAAGGGATGGTTTTGAGCTGTCAAGGTTCTGATGACATC

Ik ok ok ok ok ok k ok kk ok h ok ok kKK ok kK k& ok ok ok kK k o d kR k Kk kK ok Xk kK Rk Kk K kK ek ok Rk
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Figure 26 (cont’d)

AGAARAGCTTCTGGACTCACAAAATAGAAGCGACATAARACTCATTGATCT
AGAAAGCTTCTGGACTCACAAAATAGAAGGGACATAAAACTCATTCGAT

"GAGATGACC
TGAGATGACC

AGAAAGCTTCTGGACTCACAAAAYAGAAGGGACATAAAACTCATTGAT 'GAGATGACC
AGAAAGCTTCTGGACTCACAAAATAGAAGGGACATAAAACTCATTGAT AGATGACC
AGAAAGCTTCTGGACTCACAAAATAGAAGCCGACATAAAACTCATTGATCTTCAGATCACC
AGAAAGCTTCTGGACTCACAAAATAGAAGCGCACATAAAACTC CA“ GAGATCGACC

AGAAAGCTTCTGGACTCACAARAATAGAAGGGACATAABACTCATTGATGTTGAGATCGALC

hhhkhhhhhhhhhhhdkhhhhhXhkhk Xk ARk ok Rk kR AR AT R IR R AR RX R AR TR TR KRR R X

ar

AAGGAGGCCTCAAGAGAATATCAACATAAACGTCTCGGCACAAATATCCCTGCCTATCCARAA
TGCAAA

AAGGAGGCCTCAAGAGAATATCAAGATAAACTGTGGCGACAAATATGECTEGCT
AMGGAGGCCTCAAGAGAATATGAAGATAAAGTGT C. TAT 3G

AAGGAGGCCTCAAGAGAATATCGAAGATAAAGTGTGGGACAAATATGGEC
AAGGAGGCCTCAAGAGAATATCGAAGATAAAGTGTGGCACAAATATGGC
AMGGAGGCCTCAAGAGAATATCGAAGATAAAGTGTGGCACAAATATCCCTGGCTATGCAAA
AAGGAGGCCTCAAGAGAATATCGAAGATAAAGT GTGGCACAAATATGE GCTATGCAAA

ER R R R e E

CTATGCAAA

ATGCACACTGGCGTAGTCGACACACAAAAAGAAGAAACACGATCACCCCACACT
ATGCACACTGGGGTAGTGAGAGACAAAAAGAAGAAAGAGATCACCCCACAC
ATGCACACTGGGGTAGTGAGACACAAAAAGAAGAAAGAGATCACCCCACACTGT
ATGCACACTGGGGTAGTGAGACACAAAAACAAGAAACACATCACCCCACACTGTGCACTC
ATGCACACTGGGGTACGTGAGACACAAAAACGAAGAAACACATCACCCCACACTETGCACTC
ATGCACACTGGGGTAGTGAGAGACAAAAAG GAGATCACCCCACAC
ATGCACACTGGGGTAGTGAGAGACAAAAACAAGAAAGAGATCACCCCACACTGETGCACTC

L e S e TR e R T

ATGGACTGCATCATTTTTGAGAGTGCTTCCAAGGCAAGACTCCCTGATCTAAAAACC
ATGGACTGCATCATTTTTGAGAGTGCTTCCAAGGCAAGACTCCCTGA ARABACC
ATGGACTGCATCATTTTTGAGAGTGCTTCCAAGGCAAGACTCCCTGATCTAARAACC
ATGGACTGCATCATTTTTCAGAGTGCTTCCAAGGCAAGACTCCCTG Am”*AAAAACC
ATGGACTGCATCATTTTTGAGAGTGCTTCCAAGCCAAGAC
ATGGACTGCATCATTITTGAGAGTGCTTCCAAGGCAAGACTCC
ATGGACTGCATCATTTTTGAGAGTGCTTCCAAGGCAAGAC\CC

-

CACAACATCCTGCCACATGATTTAATCTTCAGAGGACCCAAT
CACAACATCCTGCCACATGATTTAATCTTCAGAGGACCCAA
CACAACATCCTGCCACATGATTTAATCTTCAGCAGGACCCAATG
CACAACATCCTGCCACATCGATTTAATCTTCACGAGGACCCAATE
CACAACATCCTGCCACATGATTTAATCTTCAGAGGACCTAA
CACAACATCCTGCCACATGATTTAATCTTCAGAGGACCCAA
CACARACATCCTGCCACATGATTTAATCTTCAGAGCGACCCAAT

Fhkhkk kA A AR A AR A A AR A A A A A A A A A KR A AR A A AR AR AT RRIRA KR KAKAAK KR
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Figure 26 (cont’d)

Source: 1-3376 Segment = S
Protein: Nucleoprotein
Gene: NP

Gene: 1640-3316 complement
Sequence Alignment: Aminoacid

ucdv WE,_NP MSLSKEVKS FQWTQALRRELQSFTSDVKAAVIKDATSLLNGL ‘ 60
MSLSKEVKSFQWTQALRRELQSFTSDVKAAVIKDATSLLN EVSNVQR 60
MSLSKEVKSFQWTQALRRELQSETSDVKAAVIKDATSLLNGLDFSEVSNVQE 60
MSLSKEVKSFQWTQALRRELQSFTSDVKAAVIKDATSLLNGLOFSEVSNVOR 60
MSLSKEVKS FQWTQALRRELQSFTSDVKAAVIKDATSLLNGLDFSEVSNVQRIMRKERRD 60
MSLSKEVKSFQWTQALRRELQSFTSDVKAAVIKDAT NGLDFSEVSNVQOR RRD 60
MSLSKEVKSFQWIQALRRELQSFTSDVKAAVIKDATSLLNGLDFSEVSNVQORIMRKERRD 60
e e de e e de ke e e g ok o ok ke ke e v o ke g e ke ok ke o ok o e e e e e e e ok e ok e i i 9 o o Y ok i ok v W ok e ke
DKDLQRLRSLNQTVHSLVDLKS TSKKNVLKVGRLSAEELMTLAADLEKLKAK 120
DKDLQRLRSLNQTVHSLVDLKSTSKKNVLKVGRLSAEE LMT LAADLEKLKAK 120
DKDLORLRSLNQTVHSLVDLKSTSKXNVLKVGRLSAEE LMT LAADLEKLKA® 120
DKDLORLRSLNQTVHSLVDLKS TSKKNVLKVGRLSAEELMTLAADLEKLKAK 120
DKDLORLRSLNQTVHSLVDLKS TSKXKNVLKVGRLSAEELMT LAADL 120

LCM DKDLORLRSLNQTVHS LVDLKSTSKXNVLAVGRLSAEE LMT LAADLEKL 120

LCM DKDLQRLRSLNQTVHSLVDLKSTSKXKNVLKVGRLSAEELMT LAADLEXKLKAKIMR 120
AAk kR A AR A AR A AR A A A A A A A A A A A A A R AR A A A A XXX A KRR AT A XA KRR XX R KA XA KK KK
ASGVYMGNLTAQQLDORSQILOMVGMRRPQQGASGVVRVWDVALSSL 180
ASGVYMGNLTAQQLDQRSQILOMVGMRRPQQGASGVVRVHDVADS SLL) 180
ASGVYMGNLTAQQLDQRSQT LOMVGMRRPOQGAS GVVRVWDVKDSSLL 180
ASGVYMGNLTAQQLDQRSQILOMVGMRR PQQGASGVVRVHDVKDS SLLNNQFG 180
ASGVYMGNLTAQQLDQRSQILOMVGMRRPQQGASGVVRVHDVEDSSL 180

LCMV-P52-1. ASGVYMGNLTAQQLDQRSQILOMVGMRRPQQGASGVVRVWDVADSSL 180

LCMV-P52-2. ASGVYMGNLTAQQLDORSQILOMVGMRRPOQGASGVVAVHDVKDS SLLNNQE LTM 180
A A A A A A A AT AR A A AR A A A A A A A A A A A A AT RA A A AAATRAAXARXAAXTKRARK XK, KKK KN K K%Kk

LCMV-WE NP ACMAKQSQTPLNDVVQALTDLGLLYTVKYPNLS 240

LCMV-P42 ACMAKQSQT PLNDVVQALTDLGLLYTVKY PNLS 240

LOMV-P52 ACMAKQSQTPLNDVVQALTDLGLLYTVKYPNLS 240

LCMV-P31 ACMAKQSQTPLNDVVQALTDLELLYTVAYPNLS 240

LCMV-P52 ACMAKQSQTPLNDVVQALTDLGLLYTVKYPNLS 240

LCMV-P52- ACMAKQSQTPLNDVVQALTDLGLLYTVKYPNLS 240

LCMYV-P52-

NFSLGAAVKAGAALLDGGNMLESILIXPSNSE 300
SLGAAVKAGAALLDGGNMLESILIKPSNSED 300
SLGAAVKAGAALLDCGNMLESILIKPSNSED VSDQVGDE 300

uC)cv P91 SLGAAVKAGAALLDGGNMLESILIKPSNSEDLLKAVLGAK FVSDQVGDRNPYE 300
LCMV-P52-1 SLGAAVKAGAALLDGGNMLESILIKPSNSEDLLKAVLGAK : 300
LCMV-P52-1. NFSLGAAVKAGAALLDGGNMLES I LIKPSNSEDLLKAVLGAK FVSDQVGDRNPYE 300
LCMYV-P52~ NFSLGAAVKAGAALLDGGNMLESILIKPSNSE LGAK VSDQVCDRNPYE 300

A A AT KA AL AR A AT R A R A A A A A AR A A A A AT A R AR A AT A A A R AR AARARAAAARRRRARK

NILYKVCLSGEGWPYIACRTSVVCRAWENTTIDLTNEKLVANSSRPVPGAACPPQVGLSY 360
LYKVCLSGEGWPY IACRTSVVGRAWENTTID KLVANSSRPVPGAAGPPQVGLSY 360

NILYKVCLSGEGWPY IACRTSVVGRAWENTTIDLTNEXLVANSSRPVPGAAGPPQVGLSY 360

NILYKVCLSGEGWPYIACRTSVVCRAWENTTIDLTNEXLVANSSRPVPCAACPPQVCLSY 360

LCMV-P52-1 NILYKVCLSGEGWPY IACRTSVVCRAWENTTIDLTNEXLVANSSRPVPCAACPPQVCLSY 360
LCMV-P52-1.3 NILYKVCLSGEGWPYIACRTSVVGRAWENTTID] LVANSSRPVPGAAGPPQVGLSY 360
LCMV-P52-2.1 NILYKVCLSGEGWPY IACRTSVVGRAWENT T IDLTNEKLVANS SRPVPGAACPPQVGLSY 360

IR R SR R R SR RS R RS R R R R R R R R R SRR R R R R RS E SRS E SR SRS SRS

SQTMLLKDLMGGI DENAPTWIDIEGRFNDPVET 420

SQTMLLKDLMGGIDENAPTWIDIEGRFNDPVE AT £20

SQTMLLKDLMGGIDPNAPTWIDIEGRFNDPVEIATFQPONGQ YREPTDQKQF KQDS 420

SOTMLLKDLMGGIDPNAPTWIDIEGCRFNDPVE IATFQPONCOFIHFYREPTDOKOFKQDS 420

SQTMLLKDLMGGI DENAPTWIDIEGRFNDPVE IATFQPQNGQ YREPTDQKQFKQDS 420

SOTMLLKDLMGGIDENAPTWIDIEGRFNDPVE IATFQPONGQFIHFYREPTDOKQFKODS 420

SQTMLLKDLMGGIDPNAPTWIDIEGRFNDPVEIAIFQPONGQFIHFYREPTDQRQEFKQDS 420

R R R R
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Figure 26 (cont’d)

KYSHGMDLADLFNAQPGLTSSVIGALPQGMVLSCQGSDDIR
KYSHGMDLADLFNAQPGLTSSVIGALPQGMVLSCQGSDDIRK
KYSHGMDLADLFNAQPG F

kb kb Ak hhhhk kR kb h kR AR R R Ak kR AR A kAR T AR AR R AR TR R R AT AR AR Rk Kk k&

KEASREYEDKVWDKYCWLCKMHTGVVRDKKKKEITPHCALMRCITFESASKARLPDLKTV
KEASREYEDKVWDKYGWLCKMHTGVVRDRKKKE I TPHCALMDC ESASKARLPDL
KEASREYEDKVWDKYGWLCKMHETGVVRDKE TPHCALMDC SASKARLPDL
KEASREYEDKVWDKYGWLCKMHTGVVRDKEKKKE HCALMDCIIFESASKARLPDL
KEASREYEDKVWDKYGWLCKMHTGVVRDRKKRKEITPHCALMDCTITFESASKARLPDL
KEASREYEDKVWDKYGWLCKMETGVVRDRKKKEITPHCALMDCITFESASKARLPDI
KEASREYEDKVWDKYGWLCKMHTGVVRDRKKXKKE L TPHCALMDC ESASKARLPDL

E e s e E

NILPHDLIFRGPNVVTL 558
LIFRGPNVVTL 558
HVILDHDLIFRG?NVVTL 558
HNILPHDLIFRGENVVTL 558
HNILPEDLIFRGPNVVTL 558
ILPHDLIFRGPNVVTL 558
HNILPHDLIFRGPNVVTL 558

hhk Ak A ARk A KRR A KA KKK
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Figure 26 (cont’d)

Source: 1-7235 Segment = L

Protein:
Gene: ZP
Gene: 90-362

RING finger protein Z

Sequence Alignment: Nucleotide

LCMV-WE_ZP
LCMV-P4Z_%P
LCMV-P52 ZP

LCMV-P91 7P
CMV-P52-1_ZP
LCMV-P52-1.3 ZP
LOMV-P52-2.1 2P

LCMV-WE ZP

LCMV-P42 7P

LCMV-PS1_ZP
LCMV-P52-1
LCMV-P52~
LCMV-P52-2.1

LCMV-WE ZP
LCMV-P4Z ZP
ZpP

CMV—752
LCMV-P52- 2 ZP

v ]

LCMV-WE_ZP
LCMV-P42_ZP
LCMV-P52 ZP

LCMV-WE_ZP
LCMV-B42 7P
LOMV-B52 2P
LCMV-P91 %P
LCMV-P52-1 7B
LCMV-P52-1.
LCMV-P52-2,1 2P

LCMV-WE
LCMV-P42 ZP:
LCMV-P52_ZP:
LCMV-PY1_7ZP:

CMV-P5Z2-1 ZP:

SEQ 1
SEQ I

SEQ
SEQ

SEQ I

SEQ

SEQ I

ATGGGCCAAGGCAAGTCCAAAGAAGAAAGGGACACCAGCAATACAGCCAGAGCAGAGCTT
ATGGGCCAAGGCAAGTCCAARACAACGAMACGGACACCAGCAATACAGGCAGAGCAGAGC
ATGGGCCAAGGCAAGTCCAAAGAAGAAAGGGACACCAGCAATACAGGCAGAGCAGAGC
ATGGGCCAAGGCAAGTCCAAAGAAGAAAGGGACACCAGCAATACAGCECAGAGCAGAG
ATGGGCCAAGGCAAGTCCAAAGAAGAAAGGGACACCAGCAATACAGGCAGAGCAGAGCTT
ATGGGCCAAGGCAAGTCCAAACAAGCAAACGGACACCAGCAATACAGGCAGAGCAGAGCTT
ATGGGCCAAGGCAAGTCCAAAGAAGAAAGGGACACCAGCAATACAGGCAGAGCAGAGCTY

ddkkkdkkhkkhok ok ohhh ok ok kkkh ok ko kR ARk EkE R A F TR F Rk Tk H K F ok ok dow ok ke ok ok ok k

TITGCCAGACACCACCTATCTTGETCCTCTAAA!
TTGCCAGACACCACCTATCTTGCTCCTCTAAAT
TTGCCAGACACCACCTATCTTGGTCCTCTAAAT
TTGCCAGACACCACCTATCTTGGTCyTCTAAA\
TTGCCAGACA“” ””TAT”TT””

'GGCAGAAAT
CTAAATCATCTTCGCAGAAAT

AGCTTGGTTAGATGCCATGACCACTATCTTTGCAGACALT
AGCTTGGTTAGATGCCATGACCACTATCTTTGCAGACA!
AGCTTGGTTAGATGCCATCGACCACTATCTTTGCAGACALT
AGCTTGGTTAGATGCCATCACCACTATCTTTCCAGACACTC
AGCTTGGTTAGATGCCATGACCACTATCTTTCCAGACA!
AGCTTGGTTAGATGCCATGACCACTATCTTTGCAGACACT
AGCTTGGTTAGATGCCATGACCACTATCTTTGCAGACACT *C GAATCTC

R R R S

GTTTCCGACAGATGTCCTCTCTGTAAGTATCCACTGCCAACCAAACTGAAGGTGTCAACA
GTTTCCGACAGATQTpCTCTCTuTAAGTATCCA T

GTTTCCGACAGATGTCCTCTCTGTAAGTATCCACTGCCAACCAAACTGAAGE
GITTCCGACAGATGTCCTC ’

GTTTCCGACAGATGTCCTCTCTGTAAGTATCCAL
GTTTCCGACAGATGTCCTCTCTGTAAGTATCCACTGCCAACCAAACTGAAGE

A kA A A KA KA R A A I A AT A KA A A KA A A A K AR KK AT R AR K AAKAKAXKR KRR KRR KRR KRR KK

GTCCCAAGCTCCCCACCTCCCTATGAGGAGTGA 273
GTCCCAAGCTCCCCACCTCCCTATGACGAGTCA 273
GTCCCAAGCTCCCCACCTCCCTATGACGAGTGA 273
GTCCCAAGCTCCCCACCTCCCTATGAGGAGTGA 273
GTCCCAAGCTCCCCACCTCCCTATGAGGAGTGA 273
GTCCCAAGCTCCCCACCTCCCTATCGAGGAGTCA 273
GTCCCAAGCTCCCCACCTCCCTATCAGCGAGTCGA 273

R e
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Figure 26 (cont’d)

Source: 1-7235 Segment = L

Protein:
Gene: ZP
Gene: 90-362

RING finger protein Z

Sequence Alignment: Aminoacid

LCMV-WE_ZP
LCMV-P4Z_%P
LCMV-P52 ZP
LCMV-PY1 7P
LCMV-P5
LCMV-P52

LCMV-WE ZP

LCMV-PS1_ZP
LCMV-P52-1

SEQ
SEQ

SEQ 1

SEQ
SEQ
SEQ

SEQ I

MGQGKSKEERDTSNTGRAELLPDTTYLGPLNCKSCHWOKIFDSLVRCHDHYLCRECL
MGOCGKSKEERDTSNTGRAELLPDTTYLCPLNCKSCHWQRKFDSLVRCHDHYLCRH
MGQGKSKEERDTSNTGRAELLPDTTYLGPLNCKXSCWQXEFDSLVRCHDHY LCRACL
MGQGKSKEERDTSNTGRAELLPDTTYLGPLNCKSCWQKFDSLVRCHDHYLCRHCLNLLLS
MGOGKSKEERDTSNTGRAELLPDTTYLGPLNCKSCWQKFDSLVRCHDHYLCRHCINLLLS
MGQGKSKEERDTSNTGRAELLPDTTYLGPL
MGOGKSKEERDTSNTGRAELLPDTTYLCPLNCKSCWQKEFDSLVRCHDHY LCRACLNLLLS

dek ke ke ke ek ko ko ko ke ok ek ok ok ok ok e o i W e kR W kR Kk e o ok e ok o ok e ok ok gk ke ok

VSDRCPLCKYPLPTKLKVSTVPSSPPPY 0
VSDRCPLCKYPLPTKLKVSTVPSSP 90

90

90
VSDRCPLCKYPLPTKLKVSTVPSSPPPYER 20
VSDRCPLCKYPLPTKLKVSTVPSSPPPYEE 90
VSDRCPLCKYPLPTKLKVSTVPSSPPPY. a0

Akkhkhhhkhhhhkhhkhkhkhkhhdkxkhkkkxx
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Figure 26 (cont’d)

Source: 1-7235 Segment = L

Protein:
Gene: LP

RNA-directed RNA polymerase L

Gene: 574-7203 complement
Sequence Alignment: Nucleotide
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LCMV-WE I

LCMV-P42
LCMV-P52

oo

LCMV-P52-1 1
LCMV-P52-1
LCMV-P52-2.,

LCMV-WE_
LCMV-P42

LCMV-P52 L

LCMV-PY1_LP
1
3

o

[ S

=

LCMV-WE
oMY
LCMV-P52_LP
LCMV-PY1
LCMV-P52
LCMY-P52~
LCMV-P52-2.1

ATGGATGAAACTATTGCAGATTTGAGAGAGTTGTGTCTAAATTACATACAACAGGACGAG
ATGGATGAAACTATTGCAGATTTCGAGAGACTTGTCGTCTAAATTACATACAACACCACGAG
ATGGATGAAACTATTGCAGATTTGAGAGAGTTGTGTCTAAATTACATAGAACAGGACGAG
ATGGATGAAACTATTGCAGATTTGAGAGAGTTGTGTCTAAATTACATAGAACAGGACGAG
ATGGATGAAACTATTGCAGATTTGAGAGAGTTGTCGTCTAAATTACATAGAACAGGACGAG
ATGGATGAAACTATTGCAGATTTCGAGAGAGTTGTGTCTAAATTACATACGAACAGGACGAG
ATGGATGAAACTATTGCAGATTTCGAGAGAGTTGTGTCTAAAT TACATAGAACAGGACGAR

dedkk ok ko ok ko ko ok ke ko ki k ko ok ok ok k ok sk ok Rk Rk Rk R kR W Kk gk kK kR Kk K Kk R kN

AGGCTGTCAAGGCAARAACTCAACTTCCTGGCACARAGAGAACCCAGAATGCTGCTAATT

AGGCTGTCAAGGCAARARCTCAACTTCCTGGGACAAAGAGAACCCAGA.
AGGCTGTCAAGGCAARAACTCAACTTCCTGGGACAAAGAGAACCCAGAATGGETGCT

hkhhkhkhhhkkkkh kA ARk kA A A AR A A AR KK A KA TR AR T I R IR KK KK I KX I A KA KK kK R*K

GAGGGACTCARATTGTTATCACGCTGTATAGAG
GAGGGACTCAAATTGTTATCACGCTGTATAGAG,
GAGGGACTCAAATTGTTATCACGCTGTATAGAGATAGACAGTGCAGACAAAA
GAGGGACTCAAATTGTTATCACGCTGTATAGAGATACACAGTGCAGACAARAG
GAGGGACTCAAATTGTTATCACGCTGTATAGAGATACACAGTGCAGACAARA
GAGGGACTCAAATTGTTATCACGCTGTATAGAG GACAGTGCAGACAAARA
GAGGGACTCAAATTGTTATCACGCTGTATAGAGATAGACAGTGCAGACAARAGTGETIGC

Kok Kok okkk ok kA Kok ok okokkok kK ok ok ok kK kK kxR K R R KK KK K K K K K XK K K K K K o K R K Kk R K

ATACACAACCACGATGACAAATCTGTTGAAACAATCCTAATAGACTCTGGGA

ATACACAACCAC

CCAGGACTGCCACTCATCATCCCTGATGGTTATAAG cc
CCAGGACTGCCACTCATCATCCCTGATGGTTATAAG cc
CCAGGACTGCCACTCATCATCCCTGATGETTATAAG cc
CCAGGACTGCCACTCATCATCCCTGATGGTTATAAG CcC
CCAGGACTGCCACTCATCATCCCTGATGGTTATAAG cc
CCAGGACTGCCACTCATCATCCCTGATGGETTATAAG cc
CCAGGACTGCCACTCATCATCCCTGATGETTATAAG cor
A EA KA A XA AR A A A I A AT R A A AT A A AN A AKX AR ARKAAKXRRAXRT XA RIRAA R KKK

ATTGAGGACACC

CTTGAATGTTTTGTTACAAGCACACCAGCTAGT
CTTGAATGTTTTGTTAGAAGCACACCACCTACT T T TCAAAAGAAGTTCATTCAGGACACC
CTTGAATGTTTTGTTAGAAGCACACCAGCTAGTTTTGAAAAGAAGTTCATTGAGGACACT
CTTGAATGTTTTGTTAGAAGCACACCAGCTAGTTTTGAAAAGAAGTTCATTGAGGACACC
CTTGAATGTTTTGTTAGAAGCACACCAGCTAC CAGGACACC
CTTGAATGTTTTGCTTACGAAGCACACCAGCTAGT CATTGCAGGACACC

Ik kk ok kk ok ok ok ok ko k ok ok ok ok k ok k ok ok ok ok &k ko ko w k H K ko k r % K ok K K K % K K ek ke

ARCARACTAGCATGCATCAAAGAAGATCTTECT GCAGGCATCACA! CAATA
AACAPACTAGCATGCATCAAAGAAGATCTTCGCTCTTCCAGGCATCACACTGCTTCCAATA
AARCAAACTAGCATGCATCAAAGAAGATCTTCCTGTTGCAGGCATCACACTGGTTCCAATA
AACAAACTAGCATGCATCAAACGAAGATCTTGCTETTGCAGCCATCACACTCETTCCAATA
AACAAACTAGCATGCATCAAACAACATCTTGCC CAGCCATCACACT c
AACARACTAGCATGCATCAAACAACATCTTGCTCTTCCACGCATCACACTGCTTCCAA
AACAAACTAGCATGCATCAAAGAAGATCTTGCTCETTGCAGGCATCACACTGGTTCCAATA

deodede ok ok ok ke gk ko ko ke ok ko k ok ok k ok ok ok R ek ko kR K R R ok ok kR ok ok o Kk ok
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Figure 26 (cont’d)

GTGGATGCTCGTTGTCGATTATCATAACAGTTTCATGCCAGAAT UUC "GAAT
GTGGATGGTCGTTGTGATTATGATAACAGTTTCATGCCAGAATGGETGAATTTTAAGTTC
GIGGATGEGTCGTTGTGATTATGATAACAGTTTCATGCCAGAAT -G‘CAA”l””AAGW"C
GTGGATGGTCGTTGTGATTATGATAACAGTTTCATGCCAGAATGGGETGAAT
GTGGATGCTCCTTGTGATTATCGATAACAGTTTCATGCCAGAAT
GTGGATGGTCGTTGTGATTATGATAACAGTTTCATGCCAGAAT I
GTGGATGGTCGTTGTGATTATCGATAACAGTTTCATGCCAGAATGEETGAATTTTAAGTTC

hohkhh Rk hhh Ak Ak hk bk h kA kA Rk R Rk Ak kA kR R AR A IR K KRR AR AT Ak R h AR K K*

AGAGACCTCCTATTTAAACTCCTGCACTATTCTAGTCAAGATCAGARACTTTTTCAGGAG
AGAGACCTCCTATTTAAACTCCTGGACTATTCTAGTCAAGATGACGARACTTTTTGAGGAG
AGAGACCTCCTATITAAACTCCTGCAGTATTICTAGTCAAGATGAGAAA
AGAGACCTCCTATTTARACTCCTGGAGTATTCTAGTCAAGATGAGAAAGT
AGAGACCTCCTATTTAAACTCCTGGACTATTCTAGTCAAGATGAGAAACTTTTTGAGGAG
AGAGACCTCCTATTTAAACTCCTCCACTATTCJAC“CAACA”CACAAACM*W”“CAC SAG
AGAGACCTCCTATTTAAACTCCTGGAGTATTCTAGTCAAGATGAGAAAG

ER R R R e ]

TCTGAATACTTCAGCCTCTGTGAGTCTCTTAAGACCACT
TCTGAATACTTCAGGCTCTGTGAGTCTCTTAAGACCAC
TCTGAATACTTCAGGCTCTGTCGAGTCTCTTAAGACCAC
TCTGAATACTTCAGGCTCTGTCGAGTCTCTTAAGACCACT
TCTGAATACTTCAGGCTCTCTGAGTCTCTTAAGACCACTGT
TCTGAATACTTCAGGCTCTGTGAGTCTCTTAAGACCA
TCTGAATACTTCAGGCTCTGTGAGTCTCTTAAGACCAC

GACTCAATGAAAATTTTGAAAGACGCAAGATC
GACTCAATGAAAATTTTGAAAGACGCAAGATCA
GACTCAATGAAAATTTTGAAACGACGCAAGATCA
GACTCAATGAAAATTTTGAAAGACGCAAGATCA
GACTCAATGARAATTTTGAAAGACGCAAGATCA
GACTCAATGAAARTTTTGAAAGACGCAAGATCA
GACTCAATGAAAATTTTGAAAGACGCAAGATC

TGCCACGATGGTGTCAACCCCAACATCAGTTGCGA
TGCCACGATGGTGTCAACCCCAACATCGACGTTCCCATE
TGCCACGATGGTGTCAACCCCAACATGAGTTGCE
TGCCACGATGGTGTCAACCCCAACATGAGTTGCGAT
TGCCACGATGGTGTCAACCCCAACATCAGTTCCGATGA!

hh ok k kR AR A Ak kA kA Ak A A A A A A AN A AR A A AR KA A AR AHNIK KR A RRRRRKA R AR R AR KA K

TTTTTTGGCAGGTTTAGGAGGCACCTCTTAAATGGGAAACTCAAAAGGAATTTCCAARAG
TTTTTTGGCAGGTTTAGGAGGGACCTGTTAAATCGCGARACTCAAARAGGAA
TTTTTTGGCAGGTTTAGGAGCGCGACCTCTTAAATGCGAAACTCAAAAGGAA
TTTTTTGGCAGGT T TAGGAGGGACCTG T TAAATGGGAAACTCAAAAGGAAT
TTTTTTGGCAGGTTTAGGAGGCACCTCTTAAATGGGAGACTCAAAAGGAATTTCCAAAAG
TTTTTTGGCAGGTTTACCAGGCACCTETTAAATCCGAAACTCARAAGGAATTTCCAARAG
TTTTTTGGCAGGTTTACGGAGGCACCTCTTAAATGCCGAAACTCAAARGCAATTTCCAARAG

hkkhckkokkhkd ok hhk ok k ok ko k ok ok kk ok dkok R R R KRR R R KK K %K K R K e ek kR ek W kR R R

GTCAGCCCTCGGGGCTTAATCAAGCAATTCTCTGAAC
GTCAGCCCTGGGGGCTTAATCARGGAATTCTCTGAACT
GTCAGCCCTGGGGGCTTAATCAAGCAATTCTCTIGAAC
GTCAGCCCTGGGGGCTTAATCAAGGAATTCTCTGAACT
GTCAGCCCTGGGGGCTTAATCAAGGAATTCTCTGAAC
GTCAGCCCTGGGCGCTTAATCAAGCAATTCTCTGAAL
GTCAGCCCTCGCGGGCTTAATCAACCAATTCTCTCGAAC TGAAACCCTTACTGATAAT

hkkhkkh kR kR R Rk kR Ak b A A R R Ak A R A R R AR A AR AT AR KRR F R AR T R kR ok k kd ok deow ok

‘ACT CA”AAE
TTACTGATAAT

GATGACATATTAATCTTGAGCAAAGAGCGCAG
GATGACATATTAATGTTGAGCAAAGACGCAGTTGAATCCTGCCCCTTAATGAG
GATGACATATTAATGTTGAGCAAAGAGGCAGTTGAATCCTGCCCCTTAATGAGGTTCATT

e} TTAATGAG
GATGACATATTAATGTTGAGCAAAGAGGCAGTTGAATCb;GCCCC TAATGAGGTTIC

R R e R e R e S e e RS R
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Figure 26 (cont’d)

ACAGCAGAGACCCATGGGCATCAGCGAGAGGAAGCGATGCTAACACTCAGTATGAAAGGCTA
ACAGCAGAGACCCATGGGCATCGAGAGAGCAAGCCATGCTAACACTGAG CAAAGGCTA
ACAGCAGAGACCCATGGGCATCGAGAGAGGAAGCGATGCTAACACTGAGTATGAAAGECTA
ACAGCAGAGACCCATGGGCATGAGAGAGGAAGCGATGCTAACACTGAGTATGAAAGGCTA
ACAGCAGAGACCCATGGGCATCAGAGAGGAAGCGATGCTAACACTGAGTATCAAAGGCTA
ACAGCAGAGACCCATGGGCATGAGAGAGGAAGCGATGCTAACACTGA CAAAGGCTA
ACAGCAGAGACCCATGGGCATGAGAGAGGAAGCGATCCTAACACTGAG ‘GAAAGGCTA

hkkkhhhhhh kR kA kR Rk kA hh kh kR kR R R A R R AR RN TR R KRR KRR R AR IR Rk F*h* &

CTCTCTATGTTGAACAAGCTGAAAAGTTTAAAATTAT TAAACACTACGAAGCAGACACGCTG
CTCTCTATGTTGAACAAGCTGAAAAGTTTAAAATTATTAAACACTAGAAGCAGACACGCTG
CTCTCTATGTTGAACAAGGTGAAAAGTTTAAAATTA CACTAGAAGGAGACAG
CTCTCTATGTTGAACAAGGTGAAAAGTTTAAAN TAAACACTAGAAGGAGACAGCTG
CTCTCTATGTTCGAACAAGGTGAAAAGTTTAAAATTATTAAACACTAGAAGCAGACAGCTG
CTCTCTATGTTAAACAAGGTGARAAGT TTAAAATTATTARAACACTAGAAGCAGACAGCTG
CTCTCTATGTTGAACAAGETGAAAAGTTTAAAA' TTAAACACTAGAAGGAGACAGCTG

hkhkkhkkkhhh hhkkh bk hkhhkh kA hk Ak h kAR R A AR AR R IR I kI ATk kw kR kK kx

CTGAACTTAGATCGTCTTATGTCTTTCTTCACTTATTAACGCACTCAA
CTGAACTTAGATGTCTTATGTCTTTCTTCACTT. "AAGCAGTCAA
CTGAACTTAGATGTCTTATGTCTTTCTTCACT AAGCAGTCAA
CTGAACTTAGATGTCTTATGTCTTTCTTCACTTATTAACCAGTCAA
CTGAACTTAGATGTCTTATGTCTTTCTTCACTTAT TAAGCACGTCAATTTCCAAAGE
CTGAACTTAGATGTCTTATGTCTTTCTTCAC
CTGAACTTAGATGTCTTATGTCTTTCTTCAC

CAAAGGGTTGC
CABAGGEG
CAAAGGGE

GAAAATGATAAACATTCGGGETTGGTTETTGCTACAGT
GAAAATGATARACATTGGCETTGGTTGTTGCTACAGTAGTCTGAATGATAGG
GARAATGATAAACATTGCCTTGCTTGETGCTACAGTACTGTCAAT GATAGEC
GAAAATGATAAACATTCGCETTCCTTGTTCGCTACAGT 'GAATGATAGGC
GAARAATGATAAACATTGGETTGGTTGTTGCTACAGTA!
GARAATGATAAACATTGGETTGGTTGTTGCTACAGT

KAk Ak hkhhhxhkkhh kA A A K AAAAIE KA R AR AT A IR A IR I AT R A AR KA IR AR KK KA K

CTTCAAAGTACCARAGAAGAATTCATGAGACT
CTTCAAAGTACCAAAGARAGAATTCATGAGACT
CTTCARAGTACCAARAGRAGAATTCATGAGAC
CTTCAAAGTACCAAAGAAGAATTCATCGAGACT
CTTCARAGTACCARAGARGAATTCATGAGAC
CTTCARAGTACCARAGAAGAATTCATGAGAC AAGAACAGAAGAAAATCAAGA
CTTCAAAGTACCAARGAAGAATTCATGAGACT AACAACAGAAGAAARTCAAGAGTG

Ak kk ok kR kR kR k kA A A A A A A KA A A AT AR A K AR AR KAAIAK AR ARKRH R KA TR KK KA H

AAGAACAGAAGAAAATCAAGA
SAAGAACAGAAGAAAATCAAGA
AAGCAACAGAACAAAATCAAGA
SARGAACAGAAGAAAATCAAGA
AAGAACAGAAGAAAATCAAGA!

CACAARAAGGCATCTCTTGATGAGCTTTTTAGGGTATCCATAAATGAG
CACAARRAGGCATCTCTTGATGAGCTTTTTAGG
CACAAAAAGGCATCTCTTGATGAGCTTTTTACG "CATAGCAAAA
CACAAAAAGGCATCTCTTGATCGAGCTTTTTAGGET CATAAATGAG ATAGCAAAR
CACAAAAAGGCATCTCTTGATGAGCTTTTTAGGGTATCCATAAATGAGTTCATAGCAARAA
CACAAAARAGGCATCTCTTGATCAGCTTTTTAGGGTATCCATAAATGA ATAGCAAAA
CACAAAAAGGCATCTCTTCGATCAGCTTTTTACGETATCCATAAATGAGTTCATAGCAARA

dek ek ko ke ok k ek vk ok ok R ok R ok ok sk ok ok vk ke ok ok o R R R R R kR R R ST o ko ok ok o ok R e e e R

CATAGCAAAA
ATAGCAARA

+

ATCCAGAAATGCCTATCAACACTGGGACTTAC
ATCCAGAAATGCCTATCAACACTGGGACTTAG
ATCCAGAARATGCCTATCAACAGTGGCACTTAG
ATCCAGAAATGCCTATCAACAGTGGGACTTAG
ATCCAGABATGCCTATCARACAGTCGCGACTTAG
ATCCAGAAATCCCTATCAACACTCCGACTTAG 'CAGCATTACGCACTATCAGAATGCC
ATCCAGAAATGCCTATCAACACTGGGACTTAC AGCATTACCGACT igelo)

Akkhkok ok kR kR Ak Rk Ak kA A Ak kR kA R Ak kR R A AR A AR A A IR R KR IR AR KRR AR AR R R

CAGAATGC

GCATTACCGACTATCAGAATGC
AGCATTACGGACTATCAGAATCC
GAGCATTACGGACTATCAGAATG

CTCGTGCAAGAATGCCATATACCATTTGCTGAAT!
CTCGTGCAAGAATGCCATATACCATTTGCTGAA
CTCGTGCAAGAATGCCATATACCATTTGCTGAATT
CTCGTGCAAGAATGCCATATACCATTTGCTGAA
CTCGTGCAAGAATGCCATATACCATTTGCTGAA’ ATGAGAGCCGGGACT
CTCGTGCAAGRATGCCATATACCATTTGCTGAA TGAGAGCCGGGACT
CTCGTGCAAGAATGCCATATACCATTTGCTGAATTTGAGAACTTTATGAGAGCCGEGACT

hokkhk kN AR AR AL R R A E R AR Kk hkhkx ko kk ok wkkhkkk ko k ok ko kxk ok kX ok k k& kk Kk

TGAGAGCCGGGALT
TGAGAGCCGGCGACT
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Figure 26 (cont’d)

CATCCTGTAATGCATTACACAAAATTTCAAGATTACAC CCAGCCTAACATAGAGCAA 1440

P CATCCTGTAATGCATTACACAAAATTTGAAGATTACACTTTCCAGCCTAACATAGAGCAA 1440

;P CATCCTGTAATGCATTACACAAAATTTGAAGATTACA CCAGCCTAACATAGAGCAA 1440

ACMV“39" LP CATCCTGTAATGCATTACACAAAATTTGAAGATTACAC! CCAGCCTAACATAGAGCAA 1440
LCMV-P52~-1 TP CATCCTGTAATGCATTACACAAAATTTGAAGATTACACTTTCCAGCCTAACATAGAGCAA 1440
LCMV-P52-1" 3_1P CATCCTGTAATGCATTACACAAAATTTGAAGATTACACTTTCCAGCCTAACATAGAGCAA 1440
LCMV-P52-2.1 LP CATCCTGTAATGCATTACACAAAATTTGAAGAT TACACTTTCCAGCCTAACATAGAGCAA 1440

Ahhkhhhhhhhhhhkhhhkhkkk kb kkkk Rk h kR hh xRk wh bk rhkkkkkkhhhxhkhk® %

TTGAGGGGTTTACACACTTTGAGAAAACTCTCATCTCTTTGTTTGGCTCTAACAAACACC 1500
TTGAGGGGTTTACAGAGTTTCGAGAAAACTGTCATCTCTTTGTTTCGCTCTAACARACAGC 1500

E TTGAGGEGTTTACAGAGTTTGAGAAAACTGTC TIGE AACAAACAGC 1500
LCMV-PO1 TTGAGGGGTTTACAGAGTTTGAGAAAACTGTCAT TTTGGCTCTAACAAACAGC 1500
LCMV-P52 TTGAGGGCTTTACAGAGTTTGAGAAARACTGTCATCTE GTTTGGCTCTAACAAACAGC 1500

LCMV-P52-1.3 LP TTGAGGGGTTTACAGAGTTTGAGAAAACTCTCATCTCTTTGTTTGCCTCTAACAAACAGC 1500
LCMV-P52-2.1 LF TTGAGGGGTTTACAGAGTTTGAGAAAACTGTCA’ SGCTCTAACAAACAGE 1500
Gk chohk ok ok ok hkkkhohkok ok ok ok kk ok ok ok ok ok ok ok kR kxR ko k ko kR R R Xk kKK Kk Kk R K Rk Rk
LCMV-WE LP ATGAAAACAAGCTCAGTTCCAAGCTTCAGCACAGAACCAACTCECEETCT 1560
LCMV-P42 ATGAARACAAGCTCAGTTGCAAGGTTGAGACAGAACCAACTGGEE 1560
LCMV-PS2 ATGAAAACAAGCTCAGTTGCAAGGTTGAGACAGAACCAACTGEEGET I 1560
LCMV-PS1 ATGAAAACAAGCTCAGTTCCAAGGTTCAGACAGAACCAACTGEGETC GAGATATCAA 1560
LCMV-P52 ATGAAAMCAAGCTCAGTTCCAAGGTTCAGACAGAACCAACTCGCETCTCT ACALA*CAA 1560
LCMV-P52 ATGAAAACAAGCTCAGTTGCAAGGTTCGAGACAGAACCAACTGE 1560
LCMV-P52-2.1 ATGAAARACARAGCTCAGTTGCAAGETTGAGACAGAACCAACTGGEET 1560
ok kkkkhkkkk kA Kk kh kA Ak kA AR KA A XA A A KA KA RRA K KRR KKK KKK KKK KKK KK KK
GTGGTGGAGTGCAAAGAGGTGTTTTGCCAGATAATAAAACTGE CGAAGAGTATCAT 1620
GTGGTGGAGTGCARAGAGETGTTTTGCCAGATAATAAAACTGE. CCGAAGAGTATCAT 1620
GTGGTGGAGTGCAAAGAGETCTTTTGCCAGATAATARRACTGE CCQAALACTAmCAT 1620
GTGGTGGAGTGCAARAGAGCETGTTTTGCCAGATAATAAAACTGE. T 1620
GTGGTGGAGTGCAAACACCTCTTTTCCCACATAATAAAACTGG 1620
HCMV—JSZ— . ’ ' 1620
LCMV-P52-2. CTGGTGGAGTG”AAAGAGGTGTTTTGCCAGA AATAARACTGG. 1620
R R R R R R
LCMV-WE CTACTATATCAGARAACTGGAGAATCATCGAGGT 'CCATACAAGGTCCGE ' 1680
LCMV-E CTACTATATCAGAAAACTGGAGAATCATCGAG CCAT 1680
LCMV-P52_ CTACTATATCAGAARACTGGAGAATCATCGAG CATACAA ' ' 1680
LCMV-PY1 CTACTATATCAGAAAACTcGAGAATCATCGAGu CAAGGTCCGGA 1680
LCMV-P52 CTACTATATCAGAARAACTGGAGAATCATCGAGE' CAAGGTCCGGAT 1680
CMV-P52-1. CTACTATATCAGARAACTGGAGAATCATCGAG 1680
LCMV-P52-2 CTACTATATCAGAAAACTGGAGAATCATCGAGE CCATACAAGGTCCCGGATGGET 1680
R R R L R e S A
CACTTGATTTCCTTTTACGCAGATCCAAAAAGGTT 1740
CACTTGATTTCCTTTTACGCAGATCCAAAAAG 1740
CACTTGATTTCCTTTTACGCAGATCCAAAAAC 1740
CACTTGATTTCCITTTACGCAGATCCAAARAGGETT CAGATGA” 1740
CACTTGATTTCCTTTTACGCAGATCCAAAAAGGTTCTT TmchLA GAG 1740
CACTTGATTTCCTTTTACGCACATCCAAAAAC 1740
CACTTGATTTCCTTTTACGCAGATCCAAAAAC 1740
ok hk A bk kbbb bbbk bbbk A Ak A N R R A AT AN AR AN T RTXNTRA XA T RRRT HRX
GTGTTGCACAACATCATAGACACAATGATTTC 1800
GTGTTGCACAACATGATAGACACAATGATTTC ; 1800
GTGTTGCACAACATCATAGACACAATGATTTCATGGA GCTCATGCCCTC 1800
GTGTTGCACAACATGATAGACACAATCGATTTCATGGATTAGGTCATGCCCTCGACTTAAAA 1800
LCMV-P52 GTGTTGCACAACATCATACACACAATGATTTCATG GCETCATCGCCCTCACTTAAAA 1800
JCVV—DSZ— GTGTTGCACAACATCATAGACACAATCATTTCA CATCCCCTCACTTARAA 1800
MV-P52- GTGTTGCACAACATCATAGACACAATCATTTCATGCATTAGGTCATGCCCTCA ! 1800
HAR A AR A A AT AR AR LA A A A A R A A A R A A N A A A R A A A AR AT A TR A TR AR XIT AR RRR T RN
GATTCTCTTATTGACATTGAGACTGCACTAAGCGACATTCATCCTACTCGATCCTCACCAAC 1860
GATTCTCTTATTGACATTGAGACTGCACTAAGGACATTCGATC C "GATGCTCACCAAC 1860
GATTCTCTTATTGACATTCAGACTGCACTAACGACATTCATCCTACTGATGCTCACCAAC 1860
LCMV-PS1_ GATTCTCTTATTGACATTGAGACTGCACTAAGCACATTCATCCTACTGATGCTCACCAAC 1860
LCMV-P52- GATTCTCTTATTGACATTGAGACTCCACTAAGCGACATTCATCCTACTGATGCTCACCAAL 1860
LCMV-P52-1. GATTCTCTTATTGACATTCAGACTCCACTAACCACATTCATCCTACTCATGCTCACCAAC 1860

LCMV-P52- GATTCTCTTATTGACATTGAGACTGCACTAAGGACATTGATCCTACTGATGCTCACCAAC 1860

hk ok kkkk ok Kk ok ok ok ok k ok ok kK ok kX k% ok kK Kk Kk kW Kk K kK kK Kk K Kk K ek Kk Xk
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Figure 26 (cont’d)

CCAACAAAGAGARATCAAAAGCAGGTTCAAAATATTAGGTAT
CCAACAAAGAGAAATCAAAAGCAGGTTCAAAATATTAGETAT
CCAACAAAGAGAAATCAAAAGCAGGTTCAAAATATTAGGET

TAGTGATGGCCATCGTIC
TAGTGATGGCCATCGTC
”mACWCAAmC”CAwCG'”

CCAACAAAGAGAAATCAAAAGCAGGTTCAAAAT GTC
C“GAmCCCCAm“CTC
CCAACAAAGAGAAATCAAARAGCAGCTTCAAAATAT GTGATGGCCATCGTC

CCARCAARGAGARATCAAAAGCAGGTTCAAAATATTAGETATTITAGTGATGECCATCGETC

hkkhhk Ak hhhhhh Rk Rk A kAR Ak h kAR kR kA kR AR KR XA AR R RN RNk kR kA hhhkkhk ok

TCAGACTTTTCATCCGACCTCATTAATCCGATAAGTTGAACGAGGATCTAATCACACCTGECC
TCAGACTTTTCATCGACCTCATTAATGCATAACTTCAAGCAGGATCTAATCACACCTCCC
TCAGACTTTTCATCGACCTCATTAATGGATAA AAGGAGGATCTAATCACACCTGEC
TCAGACTTTTCATCGACCTCATTAATGGATAAGT TGAAGGAGGATCTAATCACACCTGCC
TCAGACTTTTCATCGACCTCATTAATCGATAAGTTGAACGAGGATCTAATCACACCTGCC
TCAGACTTTT“ATCCACCTCATTAATCCATAAC AAGGAGGATCTAATCACACCTGCC
TCAGACTTTTCATCGACCTCATTAATGCGATAAGTTGAAGGAGGATCTAATCACACCTGEC

Gkhkhkkhkhkkh kb kb kh ok hhhkh ok ok h ke kb r Rk F AR TR TR F I A FHF kK ke ke dk ok wex

GAGAAAGTGGTGTACACCCTGCTTCGETTTTT
GAGAAAGTGGTGETACAGGCTGCTTCGETTTT
GAGAAAGTGGTGTACAGGCTGCTTCGGTTTTTG
GAGAAAGTGGTGTACAGGCTGCTTCGETTTTTG
GAGAAAGTGGTGTACAGCGCTGCTTCGETTTTTG
GAGAAAGTGGTGTACAGGCTGCTTCGETTT
GAGAAAGTGGTGTACAGGCTGCTTCGETTTTIGC *AC””G*uAA

R S S TS

AAGGTGTTATTGAGTGCAAAATTCAAGTTTAT
AAGGTGTTATTGAGTGCAARATTCAAGTTTATG
AAGGTGTTATTGAGTGCAAAATTCAAGTTTATG
AAGGTGTTATTGAGTGCAAAATTCAACTTTATG
AAGGTGTTATTGAGTGCAAAATTCAAGTTTA
AAGGTGTTATTGAGTGCAAAATTCAAGTTTATGT
AAGGTGTTATTGAGTGCAAAATTIAAGTTTATGTTGAATGTGTCATA

Kk khhhhhhhhhhhh kb khhhhh AAAXhkhhhohwnhkhhrnk AARKAXRIKAKKKK KRN Kk

ATCACAAAGGAGACCCCTCGATAGATTGACAGATCAGATAAAA
ATCACAAAGGAGACCCCTGATAGATTCACAGATCAGATAAAA
ATCACAAAGGAGACCCCTGATAGATTCACAGATCAGATARAA
ATCACAAAGGAGACCCCTCATAGATTGACAGATCAGATARAAT
ATCACAAAGGAGACCCCTGATAGATTGACAGATCAGATAAAA
ATCACARAGGAGACCCCTGATAGATTGACAGATCAGATAAAAT
ATCACAAAGGAGACCCCTGATAGATTCACAGATCAGATARAAT

Ak khkkhkk Ak kR kR A KA KR E A KA KA KA KRR KKK KRR RARARFTRAARRKRARNRR AR TR A K KA K

GAGCCCAAGAGTGAGTTTGGCTTTCTTTGTCAACCCTAAGCGAAACAATCACACCCGAAGAG
GAGCCCAAGAGTGAGTTTGETTTCTTTGTCAACCCTAAGCGAAACAATCACACCCGAAGAG
GAGCCCAAGAGTGAGTTTGGTTTCTTTGTCAACCCTAAGCCAAACARTCACACCCGAAGAG
GAGCCCAAGAGTGAGTTTGETTTCTTTGTCAACCCTAAGGAAACAATCACACCCGAAGAG
GAGCCCAAGAGTGAGTTTGGTTTCTTTGTCAACCCTAAGGAAACAATCACACCCGAAGAG
GAGCCCAAGAGTGAGTTTGGTTTCTTTCTCAACCCTAACCGAAACAATCACACCCGAAGAG
GAGCCCAAGAGTGAGTTTGGTTTCTTTGTCAACCCTAAGGAAACAATCACACCCGAAGAG

I R R e R R L T T Ry

GAATGTGTTTTTTATGAACAAATGAAC. TCAC L
GARTCTGTTTTTTATG AACAAATCAACAAuT "CACCGGT
GAATGTGTTTTTTATGAACAAATGAACAAGTTCACCCGTAAAGAT
GAATGTGTTTTTTATGAACAAATCAAGAACTTCACCGGTAAAGATATTCAT
GAATGTGTTTTTTATGAACAAATGAACAAGTTCACCCGTAAACGATATTCAT

GAATGTGTTTTTTATGAACAAATGAAGAAGTTCACCGCAAAAGAI

Kk kk ok kAR AR AR AR A R R A Ak Ak Rk A A R A R R R R R N RN TR I TR R AN AR AT I T AR R R R R R K

TCAACCCCTGGTGTTAATTTAGAGATCTTTAGCATGAT
TCAACCCCTGGTGTTAATTTAGACGATCTTTAGCATGA
TCAACCCCTGGTGTTAATTTAGAGATCTTTAGCATGA'
TCAACCCCTGGTGTTAATTTACGAGATCTTTAGCATGATGE
TCAACCCCTGGTGTTAATTTAGAGATCTTTACGCATGATGGTAT CATTCAACAATGGC
TCAACCCCTGGTGTTAATTTAGAGATCTTTAGCATGATGETAT AACAATGGC
TCAACCCCTGGTGTTAATTTAGAGATCTTTAGCATGATGGTATCTTCATTCAACAATGEC

R R R R R S SR e e R A

'CATTCAACAATGGC
[re "CAACAATGEC
GGTATCTTCATTCAACAATGGC
AACAATGGC
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Figure 26 (cont’d)

ACCTTAATTCTAAAAGGGCAGAAAAGCCTCAACAATCTGGACCCCATGACCAACTCTGGA
ACCTTAATTCTAAAAGGGGACAAAACCCTCAACAA“CT””ACCCCATGACCAACTCTGuA
TGGA
ACCTTAAYTCTAAAAGGGGAGAAAAGGCTCAACAALC FGACCQCArCALCAAﬁ”CTGGA
ACCTTAATTCTAAAAGCGCAGAAAAGCCTCAACAATCTCGACCCCATGACCAACTCTGGA
ACCTTAATTCTAAAAGGGGAGAAAAGGCTCAACAATCTGGACCCCATGACCAACTCTGGA
ACCTTAATTCTAARAGGGGAGABAAGGCTCAACAATCTGGACCCCATGACCAACTCTGGA

hkhkkhhhkhhhhhhkhhk bk hhkhkkh kb hkhk Rk Rk ko hkhk kxR Ik h kR ARk kR kT hkhx**

TGTGCGACAGCATTAGATCTCCCAAGCAACAAAACTCTCCTTCGTCAATAAACATCTGAAT
TCTGCGACAGCATTAGATCTCCGCAAGCAACAAAAGTCTGETT GTCAATAAAC TCTGAAT
TETGCGACAGCATTAGATCTCGCAAGCAACAAAAG
TGTGCGACAGCATTAGATCTCGCAAGCAACAAAAGTGTGETTGTCAATAAACATCTGAAT
TGTGCGACAGCATTAGATCTCCCAAGCAACAAAAGTCTCCTTGTCAATAAACATCTGAAT
TGTGCGACAGCATTAGATCTCCGCAAGCAACAAAAGTETGGTTGTCAATARACATCTCGAAT
TETGCGACAGCATTAGATCTCGCAAGCAACAARAGTCETEE TCAATAAACATCTGAAT

ER e e ]

GGAGAACGCGCTTTTCCAGTATCATTTTAACAAA’
GGAGAACGGCTTTTGCGAGTATGATTTTAACAAA
GGAGAACGGCTTTTGCGAGTATGATTTTAACAAA

GGAGAACGG“TTTTuuAGlAfGATTTTAA&AAA
GGAGAACGGCTTTTGCGAGTATGATTTTAACAAA

ACAGAGGGCTTCATGAGGAAACAAAACTATAAG
ACAGAGGGCTTCATGAGCGARACAARACTATAAG
ACAGAGGGCTTCATGAGGAAACAAAAGTATAAGCT
ACAGAGGGCTTCATGACCAARACAAAACTATAAGCT
ACAGAGGGCTTCATGAGGAAACAAAAGTATAAGCT

'GAGACA
GAGACACT

hE

R R e T

GTCTCAAAGCTTGTCTCTAGATTAGTCATCGE
GTCTCARAGCTTGTCTCTAGATTAGTCATCGE
GTCTCAAAGCTTGTCTCTAGATTAGCTCATCGE
GTCTCAAAGCTTGTCTCTAGATTAGTCATCG
GTCTCAAAGCTTGICTCTAGATTAGTCATCGGTTCTAGCGAAAACAGAAGTAGACAAA
GTCTCAAAGCTTGTCTCTAGATTAGTCATCGGETTCCAGGAAAACAGAAGTAGACAAA
GTCTCARAGCTTGTCTCTAGATTAGTCATCGCTTCCAGCAAAACAGAACTACACAAA

Ak hkk kAR kR A KK KA IR K KA A A KA AKAAARKRAARIR RARARRRAKRRKAKAR KA RKARR R AR

CCAGGAAAACAGAAGTAGACAAA
CCAGGAAAACAGAAGTAGACAAA
CCAGGAAARCAGAACTAGACABRA
CCAGGAAAACAGAAGTAGACAAA

GAAGATGATCCGGTAGATGTGTGCTTTCGAGGGEGGAGGAGGAGACAAG
GAAGATGATCCGGTAGATGTCTGTTTCGAGGGGGAGCAGCAGACAAG CAGGAGT
GAAGATGATCCGGTAGATGTGTCTTTCCAGGECGEGAGEACGACGACAAG CAGGAGT
GAAGATGATCCGGTAGATGTGTGTTICGAGGGGEGAGCAGGAGACAAG ;CAGCA”W
GAAGATGATCCGGTAGATGTGTGTTTCCAGGGGGAGGAGGAGACAAGTTTTTTCAGE

GAAGATGATCCGGTAGATGTGTGTTTCCACGEGEAGCAGCAGACAAG CAGGAGT
GAAGATGATCCGGTAGATGTGTGTTTCGAGGEGCAGEACGAGACAACT

ER R R e e e A R R R R R AR L

TCAGGAGT

TTAGAAGATAAGGTCAGCTCCACAATAACACC
TTAGAAGATAAGGTCAGCTCCACAATAACACG
TTAGAAGATAAGGTCAGCTCCACAATAACACG
TTAGAAGATAAGGTCAGCTCCACAATAACACGE
TTAGAAGATAAGGTCACGCTCCACAATAACACE
TTAGAAGATAAGGTCACCTCCACAATAACACCCTATAATACAGCCACTAGGC
TTAGAAGATAAGCTCAGCTCCACAATAACACCCTATAATAGAGECACTAGGC

I R R R R R R R O R & X R P e

GAGGCACTAGGC
AATAGAGGCACTAGGCTTAATGAA
"AATAGAGGCACTACGC ATGAA
ATAATAGAGGCACTAGGCTTAATGAA
AATAGAGGCACTAGGC

ATGAA

GGGCAAGGGCAGGGAGAATTCAAGAACACAAAAGCACTACACCACTTTICAGA
GGGCAAGGGGAGGGAGAATTCAAGAACACAAAAGGACTACACCACCTTCAGA
GGGCAAGGGGAGGGAGAATTCAAGAACACAAAAGGACTACACCACCTTCAGATTATTTTG
GGGCAAGGGGAGGGAGAATTCAACGAACACAAAAGGACTACACCACCTTCAGATTATTTTG

GGGCAAGGGCAGGGAGAATTCAACGAACACAAAAGCACTACACCACCTTICAGA
GGGCAAGGGGAGGGAGARTTCAAGAACACAAAAGGACTACACCACCTTCAGA
GGGCAAGGGGAGGGAGAATTCAAGAACACAAAAGGACTACACCACCTTCAGATTATTTTG

R R R e L R e S R R RS R
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Figure 26 (cont’d)
TCAGGTAAAAGAGCTTATCTGAGGAAAGTCAT "CATCTAGTA 2880
TCAGGTAAAAGAGCTTATCTGACGCAAAGTCATT TCATCTAGT 2880
TCAGGTARAAGAGCTTATCTGAGGARAGTCATT C 2880
TCAGGTARAAGAGCTTATCTGAGEAAAGTCAT 2880
TCAGGTAAAAGAGCTTATCTGAGCGAAAGTCATT 2880
TCAGGTAARAACAGCTTATCTGAGGAAACGTCAT 2880
TCAGGTAAAAGAGCTTATCTGAGGAAAGTCAT 2880
AR kR R R R R AR R R AR R A A A R A R A N N A R A R R A R A A R AR AN AR A AR R T AT AT AR ARTRNARTRA
GAGGACTTTGATCCATCCTGTCTCACCAATGACCGACATGAGCTTTATTTGTCAGGCTGTT 2940
GAGGACTTTGATCCATCCTCTCTCACCAATCGACCACATCGAGE C 2940
GAGGACTTTGATCCATC“TGTCTCACCAATCACCACATCA”G 2840
GAGGACTTTGATCCATCCTGTCTCACCAATGACCGACATGAGS TGAGGCTG 2940
GAGGACTTTGATCCATCCTGTCTCACpAATGA»GACATGAGG CAGGCT 2940
GAGGACTTTGATCCATCCTGTCTCACCAATCACCACATCAGET GAGGCT 2940
GAGGACTTTGATCCATCCTGTCTCACCAATGACGACATG 'GAGGCT 2940
hhkkdkkhhhhkhhhh bk kR kR kA A R R R AR AT AR AT A AN AT KNI I T I AANTATAR
GAAGGTTCAACAGAACTCTCACCATTCTATTTTACATCAGCTCTCAAACAACAATCT 3000
T 3000
GAAGGTTCAACAGAACTGTCACCATTGTATTTTACATCAGCTGTCAAAGAACAAT 3000
GAAGGTTCAACAGAACTGTCACCATTCTATTTTACATCAGCTGTCAAAGAACAAT [ 3000
GAAGGTTCAACAGAACTGTCACCATTCTATTTTACATCAGCTGTCAAAGAACAATGTGET 3000
GAAGGTTCAACAGAACTGTCACCATTGTATTTTACATCAGC ARAGAACAATGTGGET 3000
GAAGGTTCAACAGAACTGTCACCATTGTATTTTACATCAGCTGTCAAAGAACAATGTGET 3000
Ak kA XA T AR A A A A AT A AT AAR AR TR A A I XRATAAKARA A TR A XK AR AAK KK R KX Kk % x
CTGGATCGAGATGGCAAGAAACCTCTGTAGAAA 3060
CTGGATGAGATGGCAAGAAACCTCTETAGAAAG' 3060
CTGGATGAGATCGCAACAAACCTCTCTACAAACTT 3060
CTGGATGAGATGGCAAGAAACCTCTGTAGAAAGTT 3060
CTGGATGAGATGGCAAGCAAACCTCTGTAGAAAC 3060
CTGGATGAGATGGCAAGAAACCTCTETAGAAAG' 3060
CTGGATGAGATGGCAAGAAACCTCTGTAGAAA 3060
hhhkhhkhkhh kA A A A A A A A A XA AR A AR I AR I HRARKAARA A I A AT AR A AR A Rk k kok k&
TCTATGAAGATGATCTTGTTACAGATCGAATGCAAATGCGTATTCAGGGAAGTACAGACAC 3120
TGTATGAAGATGATCTTGTTACAGATGAATGCAAATGCGETA CAGGGAAG ACAGACAC 3120
TGTATGAARGATGATCTTGTTACAGCGATCAATCCAAA GCGAAGTACAGACAC 3120
TCTATGAAGATGATCTTGTTACAGATCAATGCAAAT WCAgGuAAGLACAGAuAC 3120
TGTATGAAGATGATCTTGTTACAGATGAATGCAAATGCGTATTCAGEGGAAGTACAGACALC 3120
TGTATGAAGATGATCTTGTTACAGATGAATGCAAATGCGTATTCAGGGAAGTACAGACAC 3120
TGTATGAAGATGATCTTCTTACAGATCAATCCAAATCCGTATTCAGCGAAGTACAGACAC 3120
KAk AR A A A AR A A A A A A A A A A A A A A A A A A R A A XA AR A AR TR A ARXARKA AKX R AKX AR A ARN KA KK
ATGCAGAGGCAGAGCTTAAATTTTAAATTTGACTGGGACARA 3180
ATGCAGAGGCAGAGCTTAABATTTTAAATTTGALT CACAAA 3180
ATGCAGAGGCAGAGCTTAAATTTTAAATTTGACTGGCACAAA 3180
AlGCAGAGGCACAGCTlAAATTTTAAAITT”AC’GG ALAAA 3180
3180
ATGCAGAGGCAGAGCTTAAATTTTAAATTTGACTGGGACAAA 3180
ATGCAGAGGCAGAGCTTAAATTTTAAATTTCACTCGCACAAA 3180
hhdkdbr bbb bdd F A I A A A A AR R R AR AT A AR A A AT A A A ANA RN T A ARNTHA XX XXX LT NR R
ATTAGTGAAAGGGAAACCAATTCTGAATCTCTAAGTAAGGCC ACAAAATGEC 3240
ATTACTGAARGGG A”CAATTCT”AATCT”TAACLAAGGCCy TTGACAAAATGC 3240
ATTAGTGARAGGGAAACCAATTCTGAATCTCTAAGTAAGGCC ACAAAATC 3240
ATTAGTGAAAGGGAAAG\,AAT'I‘C‘I‘GAA’I‘C’I‘C’l‘j‘-&AGTAAGGCCCTTTCATTCJ%CAAPJY‘"j 3240
ATTAGTGAAAGGGAAAGCAATTCTCGAATCTCTAAGTAAGGCCC ACAABATGEC 3240
ATTAGTGAAAGGGAAACGCAATTCTGAATCTCTAAGTAAGGCCCT CACAAAATCC 3240
ATTAGTCAARAGGGAAACCAATTCTGAATCTCTAAGTAAGGCCL! GACAAAATGC 3240
R AR AR AR AR F A A A AT AL T A A R A R A R A R A R A R A A A AT AT A AN AR A XA R A XA NAAXTRRRARRR
ATGAGTGCTGCTCTARAGAATCTETGTTTTTACTCACAACGAATCACCAACATCATACACT 3300
ATGAGTGCTGCTCTAAAGAATCTCTCGTTTTTACTCAGAACGAATCACCAACATCATACACT 3300
ATGAGTGCTGCTCTAAACAATCTGTGTTTTTACTCAGAAGAATCACCAACATCATACACT 3300
ATGAGTGCTGCTCTAAAGAATCTCTCTTTTTACTCACGAAGAATCACCAACATCATACACT 3300
ATGAGTGCTGCTCTAARAGAATCTGTGTTTTTACTCACAAGAATCACCAACATCATACACT 3300
ATGAGTGCTCCTCTARAGAATCTCTCTTTTTACTCACGAACAATCACCAACATCATACACT 3300
ATGAGTGCTGCTCTAAAGAATCTGTGTTTTTACTCAGAAGAATCACCAACATCATACACT 3300
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Figure 26 (cont’d)

TCAGTTGGCCCTGACTCTGGGAGACTAAAATTTGCAT CT”A“A”AAAGAGCAGC 3360
P TCAGTTGGCCCTGACTCTGGGAGACTAAAATTTGCATT 3360
;P TCAGTTGGCCCTGACTCTEGGGAGACTAAAATT TGCA 3360
ACMV“39” LP TCAGTTGGCCCTGACTCTGGGAGACTAAAATTTGCA 3360
LCMV-P52~-1 TP TCAGTTGGCCCTGACTCTGGCGAGACTAARAATTTGCATTET 3360
LCMV-P52-1" 3_1P TCAGTTGGCCCTGACTCTGCGAGACTAAAATTTGCATTGTCATACARAGAGCAGE 3360
LCMV-P52-2.1 LP TCAGTTGGCCCTGACTCTGEGAGACTAAAATTTGCATTGTCATACAAAGAGCAGETTGEGE 3360
RE AR AR R AR KRR R R R R R R AR R AR AR R A R AR R R R TR TN TRR TN AT R NN RA AT RIN R TR TAN, T X
GGAAATAGAGAGCTTTACATTCCCCATTTCAGCACAAAAATCTTCACAAGATTGGTAGAA 3420
GGAAATAGAGAGCTTTACATTGGGCATTTCACGACAAAAATCTTCACAAGATTCGTAGAA 3420
E GGAAATAGAGAGCTTTACATTCGEGATTTGAGGACAAAAAT 3420
LCMV-PO1 GGARATAGAGAGCTTTACATTGGGGATTTCGAGGACAAAAATG ACAAGATTGGTAGAA 3420
LCMV-P52-1 GGRAATAGAGAGCTTTACATTGGGCATTTGAGCGACAAAAATCTTCACAAGATTCGTAGAA 3420
LCMV-P52-1.3 LP GGAAATAGAGAGCTTTACATTGGGCATTTGAGCACAAAAATCTTCACAAGATTGGTAGAA 3420
LCMV-P52-2. l LP GGAAATAGAGAGCTTTACATTGGEGATTTGAGGACAAAAATGTTCACAAGATTGGTAGAA 3420
Gk khkk ok kR kk ok kR hhkk ok k kR kk kR kR F kR kK H Rk kR Kk k kR KKK KR KKK KRR
LCMV-WE LP GATTATTTTGAATCCTTTTCTAGTTTCTTTTCAGCATC 'TTAAACAATCACAAAGAGC 3480
LCMV-P42 GATTATTTTGAATCCTTTTCTAGTTTCTTTTCAGGA' AACAATCACAAAGAG 3480
LCMV-P52 GATTATTTTGAATCCTTTTCTAGTTTCTTTTCAGGA' AACAATGACAAAGAG 3480
LCMV—PBI:LP GATTATTTTGAATCCTTTTCTAGTTTCTTTTCAGGATC TABACAATCATAAAGAG 3480
LCMV-P52-~1 LP GATTATTTTGAATCCTTTTCTAGTTTCTTTTCAGCGATCTTCTTTAAACAATCGACAAAGAG 3480
.3 1 GATTACTTTGAATCCTTITCTAGTTTCTTTTCAGGATCTTGTTTAAACAATCGACAAAGAG 3480
-1 GATTATTTTGAATCCTTTTCTAGTTTCTTTTCAGGAT AACAATGACAAAGAG 3480
Khkkk KAkK A A KKK A KA AR KK A XA KA AKX K AR KA KK AAKARK K KKK K KKK K kKKK XK
TTTGAAAATGCAATCTTGTCAATGACTATCAATGTGAGAGAAGGGT 'BAACTACAGC 3540
TTTGAAAATGCAATCTTGTCAATGACTATCAAT AAACTACAGC 3540
TTTGARAATGCAATCTTGTCAATGACTATCAAT TTAARCTACAG 3540
TTTGAAAATGCAATCTTGTCAATGACTATCAAT "AAACTACAGC 3540
TTTGAAAATGCAATCTTCTCAATGACTATCAAT TAAACTACACGC 3540
TTTGARAATGCAATCTTG T”AAFGACTAECAAh”‘ 3540
3540
ATGGATCACAGCAAATCGGGACCAATGATGTGCCCAT 3600
ATGGATCACAGCAAATGGGCACCAATGATGTGCCCA 3600
ATGGATCACAGCAAATGGGGACCAATCATGTECCC 3600
ATGGATCACAGCAAATGGCGACCAATCGATGTGCCCAT 3600
ATGGATCACAGCAAATGGGGACCAATGATGTGCCCA 3600
ATGGATCACAGCAAATGGGGACCAATGATGTGCCCA 3600
ATGGATCACAGCARATGGGGACCAATCATGTGCCCA 3600
R R R R R R A ]
AATCTCARACTGGGTGATGATCAGTACGTGCGTTCTGGAAAAGATCATGTTAGCACCTTG 3660
AATCTCAAACTGGGTGATGATCAGTACGTGCGTT ! ! 3660
AATCTCAAACTGGGTGATGATCACTACGTGCGT 3660
AATCTCAAACTGGGTGATGATCAGTACGTGCEGTTCTGGAAAAGATCATGTTAGCACCTTG 3660
AATCTCAAACTGGGTGATGATCAGTACGTGCGTTCTGGEBAMAGATCATGTTAGCACCTTG 3660
uCVV P52-1. AATCTCAAACTGGGETCGATCATCAGTACGTGCG GAAAAGATCAT 3660
LCMV-P52~ AATCTCAAACTGGGTGATCGATCAGTACGTGCGT GAAAAGATCATGTTAGCACCTTG 3660
KA A A AR AR TR AR AR IR LA R AL I AR AL AT FAATAATTTTRTT AAATTHN TR TS AT ARR AR NN
TTCGACTTGGCATATCCATARACTTCTTGAAGTCCC 3720
TTGACTTGGCATATGCATAARACTTCTTGAAGTCCCTTTCCCT 3720
TTGACTTGGCATATCCATAAACTTGTTCAAGTCCCT T TGCAATG 3720
TTGACTTGGCATATGCATAAACTTGTTGAAGTCCCTT GTGAATGCAATCGATG 3720
TTGACTTGGCATATGCATAAACTTCTTGAAGTCCCTT TGAATCCAATCGATG 3720
TTCACTTGGCATATCCATAAACTTCTTCAAGTCCCTTTC CTCAATGCAATGATC 3720
TTGACTTGGCATATGCATAAACTTGTTCAAGTCCCTTY STGAATGCAATCATG 3720
hkkh kbR bk AR A AR AR A AT A A AR R A R AT AT A AR AR A AR A TT TR AT T AR T TR AL R SR
AAATCATATGTTAAATCAABACTCAAGCT CAAAC"CﬁCACCAACLAC‘C CGGAG 3780
AAATCATATGTTAAATCAAAACTCAAGCTTCiCAAACGG”CAGGAAu CGGAG 3780
LCMV- DSZ AAATCATATGTTAAATCAAAACTCAAGCTTCTCAAAGGET CAGGAACCAC“C¢L CGGAG 3780
LCM “P9l_ AAATCATATGTTAAATCAAAACTCAACCTTCTCAAAGGETCAGCGAACGACTCTTACCGAG 3780
LCMV-P52 AAATCATATGTTAAATCAAAACTCAAGCTTCTCAAAG ,CACCAACGAClGi“AuGGAG 3780
LCMV-P52-1. AAATCATATGTTAAATCAAAACTCAAGCTTCTC GGGTCAGCAACCACTCTTACGGAG 3780
LCMV-P52-2.1 AAATCATATGTTAAATCAAAACTCAAGCTTCTCAAACGCTCAGGAACCACTGTTACCGGAG 3780
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Figure 26 (cont’d)

AGAATCTTTAGAGAGTATTTTCAAATCGCGET
AGAATCTTTAGAGAGTATTTTCGAAATGGGGETG
AGAATCTTTAGAGAGTATTTTGAAATCGGGETG [
AGAATCTTTAGAGAGTATTTTGAAATGGEGETGETGCCAT
AGAATCTTTAGAGAGTATTTTGAAATCGCCETGCTGCCATCTCACATA
AGAATCTTTAGAGAGTATTTTGAAATCGGGGTGGTGCCATCTCACAT
AGAATCTTTAGAGAGTATTTTCGARATGGEGETGEGTGCCATCTCACATAT

hhkhhhkhhhhhkk kb kA kA k kK kb ok h kR R R TR R KRR T R h R A A KRR KT N AR R R kR kT *

TCACATATCTAGTCTICATT
mCACA“AmCmA”

GACATGGGACAGGGGATCCTACACAATGCTTCTGATTTTTACCGTTTAA““AG“GAAAGC
GACATGGGACAGGGGATCCTACACAATGCTTCTGATT
GACATGGGACAGGGGATCCTACACAATGCTTCTGA
GACATGGGACAGGGGATCCTACACAATGCTTCTGA
GACATGGGACAGGGCGATCCTACACAATGCTTCTGA'
GACATGGGACAGGGGATCCTACACAATCCTTCTGA
GACATGGGACAGGGGATCCTACACAATGCTTCTG,

TAATTAGTGAAACG
TAATTAC*CAAACC

TTTATCAATTATTGTATTCCTCTCATTTTTGCACAGAGECCAGAACCCTATACATCAACT
TTTATCAATTATTGTATTGCTGTCATTTTTGGAGAGAGGCCAGAAGT !
TTTATCAATTATTGTATTGGTGTCATTTTTGCGAGAGAGECCAGAAGCT
TTTATCAATTATTGTATTCCTCGTCATTTTTGCACACACGCCCAGAAGCC
TTTATCAATTATTGTATTGGTCTCATTTTTGCAGAGAGCCCAGAAGCCT
TTTATCAATTATTGTATTGGTGTCATTTTTGCGAGAGAGECCAGAAGCCT T T
TTTATCAATTATTGTATTGGETGTCATTTTTGCGAGAGAGGCCAGAAGCCTATACATCAAGT

Ak kh kR kR kR Ak kA R A AR A A AR R AR A KA KA A A A I AR AKX KA A TR KKK KA KKK * K kK Kk

GATGATCAGATCACTTTATTTGACAAGAGATTGAGTGA
GATGATCAGATCACTTTATTTGACAAGAGATTGAGTGA!
GATGATCAGATCACTTTATTTCA AACACAT“CACTCA _TAC

'GATAGTGACCCAGAA
GATAGTGACCCAGAA
ATAGTGACCCAGAA
ATAGTGACCCAGAA
ATACT
ATAGTGACCCAGAA
ATAGTCGACCCAGAA

]
w
Q
[}
(¢!
P
[0}
W
o

GATGATCAGATC,

R R R

CTTTATTTGACAAGAGATTGAGT

GAAGTCCTTGTCTTGCTGGAATTCCACTCTCAC
GAAGTCCTTGTCTTGCTGGAATTCCACTCTCA
GARGTCCTTGTCTTGCTGGAATTCCACTCTCAC
GAAGTCCTTGCTCTTGCTGGAATTCCACTCTCAC
GAAGTCCTTGTCTTGCTGGAATTCCACTCTCAC
GAAGTCCTTGTCTTGCTGEAATTCCACTCTCA

AGTCCAAAAAGTGTGGTTGGECGETTTGCAGCGGAATTCAAATCCAG,
AGTCCAAARAGTGTGGTTGCGCEETTTCCAGCCGGAA
AGTCCAAAAAGTGTGGETTCGECGETTTGCAGCGGAATTCAAATCCAG T TGG
AGICCAARRAGTGTGGTTGGGECGETTTGCAGCGGAATTCAAATCCAGA: AMGLGTG
AGTCCAAABAGTGTGGTTGGGCGETTTGCAGCGGAATTCAAATCCAGATTT
AGTCCAAARAGTGTGETTGCGCCETTTGCCAGCGCAATTTAAATCCAG
AGTCCAAAAAGFGTCGFTCCGCCCTTTGCA”CGGRAwACAAA”"CAC

GGGGAGGAGGTCCCTCTCCTCACGABATTTG 'GCGECA
GGGGAGCAGGTCCCTCTCCTCACCGAAATTTGTG GCGGCACTACACA
GCGGGAGGAGGTCCCTCTCCTCACGAAATTTGT "GCGGCACT ACAyAA
GGGGAGCGAGGTCCCTCTCCTCACCAAATTTGTGTCTGCGGCACTACACAATGTTAAGTGT
GGGGAGGAGGTCCCTCTCCTCACGAAATTTGTG CCCCCACWACACAAm" TAAGTGT
GGCGAGGAGGTCCCTCTCCTCACGAAATTTGC 'GCGEC

GGGCGAGCGAGCTCCCTCTCCTCACCGAAATTTGT

dk kA kAR R R R kR AR R R A AR A R A A AR A A kN kR AR AR AR AT AR AR R R R TR I K kK k% kkow

AAAGAACCGCATCAACTTTGTCACACAATAGATACGATTGCTGATCAAGCTATAGCAAAT
AMAGRACCGCATCAACTTTGTCAGACAATAGATACCGATTIGCTGATCARCCTATAGCARAT
AAAGAACCGCATCAACTTTGTCAGACAATACGATACCGATTIGCTCATCAAGCTATAGCAAAT
AAAGARCCGCATCAACTTTCTCGAGACAATACGATACCGATTGCTGATCAAGCTATAGCAAAT
AAAGAACCGCATCAACTTTCTCAGACAATAGATACGATTGCTGATCAAGCTATAGCARAT
AAAGAACCGCATCAACTTTCTCACACAATACATACCGATTIGCTGATCAAGCCTATAGCAAAT
AAAGAACCGCATCAACTTTGTGAGACAATACGATACCGATTIGCTCGATCAAGCTATAGCAAAT

R R R R e SRS RS e SRS Y

SUBSTITUTE SHEET (RULE 26)

3840
3840
3840
3840
3840
3840
3840

3360
3860
3960
3960
3860
3860
3860

4020
4020

4080
4080
4080
4080
4080
4080
4080

4200
4200
4200
4200
4200
4200
4200

4260
4260
4260
4260
4260
4260
4260



WO 2020/053324

,.(CMV“39 1

LCMV-P52-1
LCMV-P52-1 3
LCMV~-P52~-2.1

L

LCMV-PO1

LCMV-P52-1
LCMV-P52-1.3 LP
LCMV-P52-2.1 LE

LCMV-WE_LP
LCMV-P42
LCMV-P52
LCMV-P91
LOMV-P52
LCMV-P52
LCMV-P52-2. 1

LCMV—“52—1
LCMV-P52-1
LCMV-P52-2.1

LCMV-WE

]

MV-P52-
AC W-P52-1"
LCMV-P52- 2 _LE

}4,4 ﬁ =

PCT/EP2019/074307

76/85

Figure 26 (cont’d)

GGAGTTCCAGTTTTTTTAGTAAACTGTATCCACAGGAGCGACACTGCATCTCTTGAAATAT
GGAGTTCCAGTTTTTTTAGTAAACTGTATCCAGAGGAGGACAC TEAAATAT
GGAGTTCCAGTTTTTTTAGTAAACTGTATCCAGAGGAGGACA
GGAGTTCCAGTTTTTTTAGTAAACTGTATCCAGAGGAGGACAC
GGAGTTCCAGTTTTTTTAGTAAACTGTATCCAGAGGAGCACAC
GGAGTTCCAGTTTTTTTAGTAAACTCTATCCAGAGGAGGACA! TCTTCAAATAT
GGAGTTCCAGTTTTTTTAGTAAACTGTATCCAGAGGAGEACALT "CTTGAAATAT

hokkhkhkhhh Ak k kR bk kA AN Ak kR Rk kb R AR R A kR A A AR A I KR TR R A AR T AR T k&K

A;CWL‘T AAATA*
ATCTCTTCGAAATAT

GCTAATTTCCCTTTAGATCCATTCTTCTTAAACACTCACACTGATGTAAAGCATTGCTTA
GCTAATTTCCCTTTAGATCCATTCTTCTTAAACACTCACACTGATGTAAAGCATTGCTTA
GCTAATTTCCCTTTAGATCCATTCTTGTTAAACACTCACACTGATGT
GCTAATTTCCCTTTAGATCCATTCTTGTTAAACACTCACACTGATGTAAAGGATTGG
GCTAATTTCCCTTTAGATCCATTCTTCGTTAAACACTCACACTGATGTAAAGCATTGE
GCTAATTTCCCTTTAGATCCATTCTTCGTTAAACACTCACACTGATCGTAAAGGATT
GCTAATTTCCCTTTAGATCCATTCTT”T&AAACAC CAuAC‘mA”

GATGGITCIAGAGGITAFAuAAECCAAAGACLC
GATGGTTCTAGAGGTTATAGAATCCAAAGACTC
GATGGTTCTAGAGGTTATAGAATCCAAAGACTCAT
GATGGTTCTAGAGGTTATAGAATCCAAAGACTCATT
GATGGTTCTAGAGGTTATAGAATCCAAAGACTC
GATGGTTCTAGAGGTTATAGAATCCAAAGACTC TCCCAGTGAAACA

Ak Ak hk Ak k kA kA AR A A A AN A A A A AR AR AN A A I KA AKX AR AN A KRR KK AKX KA KKK KT K kK Kk

AAGATCATGAGAAAACTTCTAAGAAGACTACATCACAAACT CAAuAACuu;GAAh TAAC

AAGAFCAPGAGAAAACTTCTAACAACACIACA 'CACAAACTCAAGAACGGT CA
AAGATCATGAGAAARACTTGTAAGAAGACTACATCACABACTCAAGAACGGTGAATGTAAC
AAGATCATGAGAARAACTTGTAAGAAGACTACATCACAAACTCAAGAACGGTGAAT

GAGGAATTTTTTCTAGACCTCTTCAACAGGGAAAAGAAAGAGGCCAT
GAGGAATTTTTTCTAGACCTCTTCAACAGGGAAAAGAAAGAGGCCATC
GAGGAATTTTTTCTAGACCTCTTCARCAGGGAAAAGABAGAGGCCATC
GAGGAATTTTTTCTAGACCTCTTCAACAGGGARAAGEAAGACCCCATCCT
GAGGRAATTTTTTCTAGACCTCTTCAACAGGGAAATGAMAGAGGCCATC
GAGGAATTTTTTCTAGACCTCTTCAACAGGGAAAAGAAAGAGGCCATC
GAGGAATTTTTTCTAGACCTCTTCAACAGCGARAAGAAAGAGGCCATCCTTCAATTGGGA

KAk kA KA KA R KKK KAAAAKAKRAAARARAKRRAF * ARAAFKKRAKARAAXRAKRIR KK KR K

GAGATTCTTGGTCTTCGAGGATGATCTTAATCGA sGCAAGC
GAGATTCTTGGTCTTGAGGATCATCTTAATGAGTTGCECAAGT
GAGATTCTTGGTCTTGAGGATCGATCTTAATGAGTTGGCAAGC
GAGATTCTTGGTCTTGAGCGATCGATCTCAATGAGTTGGCAAGCATCAA
GAGATTCTTGGTCTTGAGCGATCATCTTAATGA
GAGATTCTTGGTCTTGAGGATCGATCTTAATGAGTTGECAAGCATCAATTGETTGAAT

PR R R R R R

AATGAAATGTTCCCATTGAGGA' TCTGAGACAAAAAG
AATGAAATGTTCCCAT”"ACCATCGTTCTCACACAAAAA“I
AATGARATGTTCCCATTGAGCATGGTTCTGAGACAAAAAGT "ACCCATCAGTAATG
AATGAAATGTTCCCATTGACCATGGTTCTCAGACAAAAAGTGGTTTACCCATCAGTAATC
AATGAAATGTTCCCATTGAGCATGCTTCTGACGACAAAAAG ACpCAmCACmAA

AATGAAATGTTCCCATTGAGCATCCTTCTGACGACAAAAACTEG T

AATGAAATGTTCCCATTGAGCATGCTTCTGACACAAAAACTC CCCATCAGTAATG

Khkh ok h ok kA AR AR A AR AR A R A R A Rk R AR A A R AR IR A RR TR I AR N RN ARk kR Rk Hh*

ACCTTTCAAGAGGAAAAGATCCCCTCATTCGATTAAAACACTCCAAAATAACT
ACCTTTCAAGAGGAAAAGATCCCCTCATTGATTAAAACACTCCARAAT AA&C
ACCTTTCAAGAGGAAAACATuCCCTCATT”Am*AAAACAC¢CCAAAA“AAC
ACCTTTCAAGAGGAARACGATCCCCTCATTGATTAAAACACTCCARAATAAG

ACCTTTCAAGAGGAAAAGATCCCCT ATT”A “““ AAAA“AC CCAAAALAACp
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Figure 26 (cont’d)

AAGTTCACAAGAGGTGCACAGAAGCTCTTCTCAGAGGCAATCAACARATCAGC
AAGTTCACAAGAGGTGCACAGAAGCTGTTGTCAGAGGCAATCAACAARTCAGC
AAGTTCACAARGAGGETGCACAGAAGCTGTTGTCAGAGECAATCAACAAATCAGC
AAGTTCACAAGAGGTGCACAGAAGCTCGTTGTCAGAGGCAATCAACAAATCAGC
AAGTTCACAAGAGGTGCACAGAAGCTCTTGTCAGAGGCAATCAACAAATCAGCTT
AAGTTCACAAGAGGTGCACAGAAGCTGTTGTCAGAGGCAATCAACAAATCAGC
AARGTTCACAAGAGGTGCACAGAAGCTETTGTCAGAGGCAATCAACAAATCAG CAG

hhhhh Ak h kA Rk Rk R Ak kA kA Ak Rk Ak Rk Rk R TR KRR Rk hk Rk hhhkh Kk hka kR hk kxR *

AGCTTGTCTCTCATCCCCCTTTATAGCTCTCTCTAAGACT T TACCGAACTAGCTCTGTGAGA
AGTTGTGTCTCATCCGECTTTATAGCTCTCTCTAAGACTTTAGCAAGTAGCTGTGTGAGA
AGTTGTGTCTCATCCGGCTTTATAGGTCTCTGTAAGAL! !
AGTTGTGTCTCATCCGGCTTTATAGGTCTCTGTAAGALC
AGTTGTCTCTCATCCCGCCTTTATAGCGTCTCTGTAAGAC
AGTTGTGTCTCATCCGGCTTTATAGGTCTCTGTAAGAC
AGTTGTGTCTCATCCGGCTTTATAGETCTCTGTAAGA! AAG A”“”G GTGAGA

R R R e ]

AATAAAAACAGGGAAAATATGTATATCA”AAA" GACCAIGGAIGAA
AATAARAACAGGGAAAATATGTATATCAGAAA TGACCATGGATGAA

Kk k ko kA Ak Rk A kA AR A A A A A A AN AN AN A KA AR A A KRR I AR KKK KKK KKK KK kK kK k

CATGTCACAAGGGTTCACAAACAAGATGETGETGAT
CATGTCACAAGGGTTCACAAACAAGATGETGTGATG
CATGTCACAAGGGTTCACAAACAAGATGGTCETGATG
CATGFCACAAG“"TTCACAAACAACATCCTCTG

'GCGACAAGCAGAGA
GCGACAAGCAGAGA
GCGACAAGCAGAGA
GCCACAAGCAGAGA

CCACAAGCAGAGA
CATGTCACAAGGGTTCACAAACAAGATGGTGTGAT 'GCGACAAGCAGAGA
CATGITCACAAGGGTTCACAAACAAGATGETETIG CGACAAGCAGAGA

CACCCAGAGGCTCACCGTGACCACATCAACCT
CACCCAGAGGCTCACCGTGACCACATCAACC
CACCCAGAGGCTCACCCTGACCACATCAACT
CACCCAGAGGCTCACCGTGACCACATCAACCT
CACCCAGAGGCTCACCGTGACCACATCAACT
CACCCAGAGGCTCACCGTGACCACATCAACCT
CACCCAGAGGCTCACCGTGACCACATCAACC

TGCATCTCATTGAGCAACTCTTTTGAGCTGGET
TGCATCTCATTGAGCAACTCTTTTGAGCTGEE
TGCATCTCATTGAGCAACTCTTTTGAGCTGGET
TGCATCTCATTGAGCAACTCTTTTGAGCTGGET
TGCATCTCATTGAGCAACTCTTTTGAGCTGGGTGTT
TGCATCTCATTGAGCAACTCTTTTCACGCTGG CAAA
TGCATCTCATTGAGCAACTCTTTTCGACCTGG TAGCAGAACCTGTGAAA

Skt ok ok ok ok ke ok ko ke ok ok ok ok ke ok ok sk ok ok ok ok ok e ok T R R Kk R R kR R o e gt o o ok % e o e e

GGAAAGAACGAGAGTAATTCGGCTGTTAGGCAC TCCA
GGAAAGAACGAGAGTAATTCGCGCTGTTAGGCACTTAAATCCAT
GCAAAGAACCAGAGTAATTCGGCTGTTAGCCACTTAAATCC

GGAAAGAACGAGAGTAATTCGGCTGTTAGGCACT

AGCAAGA
TGTAGCAAGA
ACCAACA

AMACCTGAGAGTTCGAGACTACTAGACGATAAAGT
AARCCTGAGAGTTCGAGACTACTAGAGGATAAAGCTGA

AARCCTGAGAGTTCGAGACTACTAGAGGATAAACTGAG
AARRCCTGAGAGTTCGAGACTACTAGAGGCATAAAGTGA AATCT
AARCCTGAGAGTTCGAGACTACTAGAGCATAAAGTGA : TGTAATTCAATCT
ABRACCTGAGAGTTCGAGACTACTAGAGGATAAAGTGAGTTTGAATCATGTAATTCAATCT
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Figure 26 (cont’d)

GTGAGGCCGACTGTACCCCAAAATCTTTCAGCGATCAGTTCGCTCCCATTCATCTCTGATGTG 5280
GTGAGGCGACTGTACCCCAAAATCTTTCAGGATCAGTTGCTCCCATTCATGTITGAT 5280
I GTGAGGCGACTGTACCCCAAAATCTTTGAGGATCAGTTGCTCCC 5280
LCMV- 39" L- GTGAGGCGACTGTACCCCAAAATCTTTGAGGATCAGTTGCTCCCATTCAT 5280
LCMV-P52-1 GTGAGGCCGACTGTACCCCAAAATCTTTCGAGGATCAGTTCCTCCCATTCATGTC 5280
L GTGAGGCGACTGTACCCCAAAATCTTTGAGGATCAGT ”CWCCCAWFCAT 5280
LCM 2.1 GTGAGGCGACTGTACCCCAAAATCTTTGAGGATCAGTTGCTCCCATTCATGT “GA“G“G 5280
AT AR AR R AR AR TR TR R TR R AR TR AR EA KRR RRARFAREARTKERAFTRNFIARAFRHTRRT TR RE K
L AGCTCAAAAAATATGACATGGAGTCCCAGCATTAAATTCCTTCACCTTTETG T 5340
L AGCTCAAARAAATATGACATGCGAGTCCCAGGATTAAATTCCT 5340
L AGCTCAAARAATATGAGATGGAGTCCCAGGATTAAN 5340
L AGCTCAAARAATATGAGATGGAGTCCCAGGATTAAATTC 5340
L AGCTCAABRAAATATGAGATGGAGTCCCAGGATTARATTICT 5340
L AGCTCAAAARATATGAGATGGAGTCCCAGGATTAAATTCCTTEACCT 5340
L AGCTCAAAAAATATGAGATGGAGTCCCAGGATTAAATTCCTTGACCT 5340
Aok kkkk kR Rk kh Ak ok kkkhh ko kAR Rk kA Rk ok ok Fhxkmkk ok F AR Ik Kk ok ok k ko kw ok ok kXN
GACATCAACTCAGACTCTTTGTCACTCATTTCTCATCTTGTCAAATCCAACGAGGCACGAA 5400
LCMV-P42 GACATCAACTCAGAGTCTTTGTCACTCATTTCTCATG 'CAAATGGAAGAGGGACGAA 5400
LCMV-P52 GACATCAACTCAGAGTCTTTGTCACTCATTTCTCAT 'CAAATGCAAGAGGGACGAA 5400
LCMV-PY1 IF GACATCAACTCAGAGTCTTTGTCACTCATTTCTCAT STCAAATGGAAGAGGGACGAA 5400
uCVV D57~ GACATCAACTCAGACTCTTTGTCACTCATTTCTCATCTTGTCAAATCGAACAGGGACGAA 5400
MV-P52-1. GACATCAACTCAGAGTCTTTGTCACTCATTTCTCAT CAAATGGAAGAGGGACGAA 5400
ACVV P32 GACATCAACTCAGAGTCTTTGTCACTCATTTCTCAT 'CAAATGGAAGAGGGACGAA 5400

R R e R R T TR T T

LCMV-WE LP CATTACACTGTGCTGTTTTCTGATCTCGTCAACTCTCACCAACGGTCAGACTCAAG 5460
CATTACACTGTGCTGTTTTCTGATCTCGTCAACT CACCAACGGTCAGACTCAAGTTITA 5460
CATTACACTGTGCTGTTTTCTGATCTCGTCAAC CACCAACGGTCAGACTCAAGTTTA 5460
CATTACACTGTGCTGTTTTCTGATCTCGTCAACTCTCACCAACGGTCAGACTCAAG 5460
CATTACACTGTGCTCGTTTTCTGATCTCGTCAA ACCAACGGTCACACTCAAG 5460
CATTACACTGTIGCTGTTTTCTGATCTCGTCAACT ACCAACGGTCAGACTCAAG 5460
CATTACACTGTGCTGTTTTCTGATCTCGTCAACTCTCACCAACGGTCAGACTCAAGTTTA 5460
R R R R S ]
GTTGATGAATTTGTTGTCAGCACAAGGGATGTCTGCAAGAAC GAAGCAAGTG 5520
GTTGATGAATTTGTTGTCAGCACAAGGGATGTCTGCAAGAAC I 5520
GTTGATGRATTTGTTGTCAGCACAAGCGATGTCTGCAAGAAC 5520
GTTGATGAATTTGTTGTCAGCACAAGGCATGTCTGCAACAAT 5520
GTTGATGAATTTGTTGTCAGCACAAGGGATGTCTGCARGAA 5520
GTTGATGAATTTGTTGTCAGCACAAGGGATGTCTGCAAGAAC 5520
GTTGATGAATTTGTTGTCAGCACAAGGCGATGTCTGCAAGAACT 5520
ko kk ok ok k ok k kA kK kh kA k Kk Kk kAR Rk KRR XA KR A K KRR XK AAR A KRR KKK KRR KR KA KK
TTCGAATCATTTGTACGAGAGTTTGTTGCAACAGCT 5580
TTCGAATCATTTGTACGAGAGTTTGTTGCAACAGC 5580
TTCGAATCATTTGTACGAGAGTTTEGTTGCAACAGC T 5580
TTCGAATCATTTGTACCAGAGTTTGTTGCAACAGCTAGGACCTTAGGTAACT 5580
TTCGAATCATTTGTACGAGAGTTTGTTGCAACAGCTAGGACCTTAGGTAACTT 5580
TTCGAATCATTTGTACCAGAGTTTCTTGCAACAGCTAGEACC 5580

5580
TTCCCCCATAAGGACATGATGCCATCTGAAGATGGCC 5640
TTCCCCCATAACGACATCGATGCCATCTGAAGATCGCG 5640
TTCCCCCATAAGGACATCATGCCATCTGAAGATCECG CTCGCACCCTICCAA 5640
TTCCCCCATAAGGACATGATGCCATCTGAACGATCGCECTGAAGCACTGGCACCCTTCCAA 5640
TTCCCCCATAAGGACATGATGCCATCTCAACGATCGCCCTCGAAGCACTGCCGACCCTTCCAA 5640
TTCCCCCATAAGGACATCATGCCATCTCAACGATCCCCCTCAAGCACTCGGACCCTTCCAA 5640
TTCCCCCATAAGGACATCATGCCATCTCAACATCGCCCTCAAGCACTGEGACCCTTLCAA 5640
Ak ERE R TR R TR AR AR R A AL R A R A A R A R A A T R A A AT A A AT TR TR A XX AR AR RR TR
TCATTTATTTTGAAAGTGGTGAACAACAAAATACACGAGECCCAT 5700
TCATTTATTTTGAAAGTGCTCGAACAACAAARATACAGAGGCCCAT 5700
TCATTTATTTTGAAAGTGGTGAACAACAAAATAGACAGECCCATG 5700
TCATTTATTTTGAAAGTGCTGAACAACGAAAATACAGAGGCCCAT 5700
TCATTTATTTTGAAAGTCCTGAACAACAAAATAGAGAGECCCA 5700
TCATTTATTTTGABACTGCTGAACAACAAAATACAGAGCECCCA T 3 5700
TCATTTATTTTGAAAGTGGTGAACAAGAAAATAGAGAGGCC“ATCT;TACCAA GACTIG 5700
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Figure 26 (cont’d)

CAGTTTGCTTTTGGTTGGTTCTCTTATCGTCTCGGGEE.
CAGTTTGGTTTTGGTTGGTTCTC TTATCGTCTGG@
CAGTTTGGTTTTGETTGGTTCTCTTATCGTGT G
CAGTTTGGTITIGGTTGGTTCTCTTATCGTGTG

CAGTTTGGTTTTGGTTGGTTCTCTTATCGTGTGGGGGATC TG
CAGTTTGGTTTTGGTTGGTTCTCTTATCGTE GTAATGCCGCTATG
CAGTTTGGTTTIGETTEGTTCTCTTATCGTGTGGGGGATGTT TGTAATGCCGCTATG
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TGTAATGCCGCTATC
GTAATGCCGCTATG
AATGCCGCTATG
TAATGCCGCTATG
GCTAATGCCGCTATG

TTAATTAAGCAGGGTTTGACAGATCCAAAAuCAU
TTAATTAAGCAGGGTTTGACAGATCCAAAAGC
TTARTTAAGCAGGGTTTGACAGATCCAAAAGCA
TTAATTAAGCAGGGTTTGACAGATCCAAAAGCATT
TTAATTAAGCAGGGTTTGACAGATCCAAAAGCA
TTAATTAAGCAGGGTTTGACAGATCCAAAAGCA

hkhkhhhkhhkhhdhkhhhhh kb hhkkh kv kv hwdk

TACATGCTCAGCAGCACACAGGCCATATTCGAGTTCT
TACATGCTCAGCAGCACAGAGGGGATATTGGA!
TACATGCTCAGCAGCACAGAGGGGATATTGGAG
TACATGCTCAGCAGCACACAGGGCATATTGCAG
TACATGCTCAGCAGCACAGAGGGGATATTGGAG
TACATGCTCAGCAGCACAGAGEGGATATTGGA!
TACATGCTCAGCAGCACAGAGGGGATATTGGAG

AACCAGAACAACACTGACTGCTTGAGGAAAT
AACCAGAACAACACTGACTGCTTGAGGAAAT
AACCAGAACAACACTGACTGCTTGAGGAAATTTTCAT
AACCAGAACAACACTGACTGCTTGAGGAAATTTTCAT
AACCAGAACAACACTGACTGCTTCACCAAAT

TTACAGAGTCCAGGTGTAGCTCGATTACTTATCG
TTACAGAGTCCAGGTGTACCTGATTACTTATC
TTACAGAGTCCAGGTGTAGCTGATTACTTATCG
TTACAGAGTCCAGGTGTAGCTGATTACTTATC
TTACAGAGTCCAGGTGTAGCTCGATTACTTATCGTGCT
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GACAGGAGATTATTAGATGAGTCGTCTCAATCT
GACAGGAGATTATTAGATGAGT”TCT”AATCT
GACAGGAGATTATTAGATGAGTGTCTCAATC
GACAGGAGATTATTAGATGAGTGTCTCAATCTGETGAGGACAGACCCCATC
GACAGGAGATTATTAGATGAGTGTCTCAATCTGTTGAGGACAGACCCCATCT
GACAGGAGATTATTAGATGAGTGTCTCAATC
GACAGGAGATTATTAGATGAGTGTCTCAATCT AGGACAGACCCCAT TAAAGCG
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AGGACAGACCCCAT
SAGGACAGACCCCAT

AATGATGGAGTCTTTGACATTAGCTCTGAAGA!
AATGATCGACTCTTTCACATTAGCTCTCGAAGAG
AATGATGGAGTCTITTCGACATTAGGTCTCGAAGA
AATGATGGAGTCTTTGACATTAGCTCTGAAGAL
AATGATGGAGTCTTTGACATTAGCTCTGAAGA
AATGATGGAGTCTTTCACATTACCTCTCGAACGAG
AATGATGGAGTCTTTCACATTAGCGTCTGAACA

GAAGATTACATGGAACGACCCT

ACACTTGGTGATTCACTAGAACTTGAACTAATAGG
ACACTTGGTGATTCACTAGAACTTGAACTAATAGG
ACACTTGGTGATTCACTAGAACTTGAACTAATAGGT
ACACTTGGTGATTCACTAGAACTTGAACTAATAGEG
ACACTTGGTGATTCACTAGAACTTGAACTAATAG CTAGAAGGA T
ACACTTGGTGATTCACTAGAACTTGAARCTAATAGG TAGAAGGATTCTGAATGAGATC
ACACTTGGTGATTCACTAGAACTTGAACTAATAGGTTCTAGAAGGATTCTGAATGAGATC

kkkkkkkkkk ok kk ok ok k kR k Kk ok kK ok k ok xk ok k Kk Wk kK kxR Kk kK Kk Kk Kk ok ek ok Xk

SUBSTITUTE SHEET (RULE 26)

5760
5760
5760
5760
5760
5760
3760

5820
5820
5820
5820
5820
5820
5820

5880
5880
3880
5880
5880
5880
5880

6000
6000
6000
6000
6000
6000
6000

6180
6180
6180
6180
6180
6180
6180



WO 2020/053324

,.(CMV“39 1

LCMV-P52-1
LCMV-P52-1 3
LCMV~-P52~-2.1

L

LCMV-WE_LP
LCMV-P42_
LCMV-252

LCMV-P52
LCMV-P91
LCMV-P52-1 LP

LoMV-P52-1.3
LCMV-P52-2.1

eI

LCMV-WE_
LCMV-P42
LCMV-P52

LCMV-P91
LCMV-P52
LCMV-P52-1.
LCMV-P52-2.1

LCMV-P4
LCMV-P52
LCMV-PY1_

LCMV-P52
LCMV-P91

LCMV-P52-
LOMV-P52-1,
LCMV-P52-

PCT/EP2019/074307

80/85

Figure 26 (cont’d)

AAATCTACTGACTTTGAGAGGATAGGCCCTGAGTGGGAACCTGTGCCTCTCACCATAAGE
AAATCTACTGACTTTGAGAGGATAGGGCCTGAGTGGGAACCTGTGCCTCTGACCATAAGG
AAATCTACTGACTTTGAGAGGATAGGGCCTGAGTGGGAACCTEIGCCTCTGACCATAAGE
AAATCTACTGACTTTGAGAGGATAGGGCCTGAGTGGGAACCTGTGCCTCTGACCATAAGE
AAATCTACTGACTTTGAGAGGATACGCCCTCGAGTCGCAACCTETGCCTCTCGACCATAAGG
AAATCTACTGACTTTGAGAGGATAGCGCCTGAGTGGGAACCTGTGCCTCTGACCATAAGG
ARATCTACTGACTTTGAGAGGATAGGGCCTGAGTGGCAACCTGTGCCTCTGACCATAAGE
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-

AAGGGTCCCCTCTTTCAGCGCAGCAACTTTCGTTCAGAATATCTCTCTCAAATTGGAGACA
AAGGCTGCCCTCTTTGAGCGCAGCAACTTTGTTCAGAATATCTCTCT GAAA*TGCACACA
AAGGGTGCCCICTTTGAGGGGAGGAACTTTGT ICAGAATRICTCTGTGAAA
AAGGGTGCCCTCTTTGAGGGGAGGAACTTTGTTCAGAATATCTCTGTGAAATTGGAGACA
AAGGGTGCCCTCTTTCAGCGCGAGGAACTTTGTTCAGAATATCTCTCTGAAATTGGACGACA
AAGGGTGCCCTCTTTGAGGGGAGGAACTTTGTTCAGAATATCTCTCTCGAAATTCGAGACA
AAGGGTGCCCTCTTTGAGGGGAGGAACTTTGT TCAGAATATCTICTGTGAAATTGEAGACA
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AAGGACATGAGGGTCTTTCTGGCAGAGCTCGACCCCTCTCGAAAAAﬁ
AAGGACATGAGRGTICTTTCTGGCAGAGCTCG. GGG ”“T
AAGGACATGAGGGTCTTTCTGGCAGAGCTCGAGG T T
AAGGACATGAGGGTCTTTCTGCCACACCTCGAGCCCmeCGAAAAAmmCCmCAmCT”"mC
AAGGACATGAGGGTCTTTCTCGCACGAGCTCCAGCCCTCTGGAGAAATTCCTCATETCCTC
AAGGACATGAGGGTCTTTCTGECAGAGCTCGAGGGC
AAGGACATGAGGGTCTTTCTGGCAGAGCTCGAGGELT

Kkkh kA kkhkh KAK A A kA A AR AFARRK AN AT A AR LA KNAKNKE KRKKKXKK KK KA KKK KK

GGCAGCCTCCTCCTGCACCGATTCAGAACTGGTGAGCALT AﬁGuAG CAGAAALAAu;

GGCAGCCTCCTCCTGCACCGATTCAGAACTGGTGAGCA

GGCAGCCTCCTCCTGCACCGAFTCAGAACTGGAGAGCACW
GGCAGCCTCCTCCTGCACCGATTCAGAACTGETGAGCA!
GGCAGCCTCCTCCTGCACCCGATTCAGAACTGGTGAGLCAL GATGGAGTCAGAAATAAGT
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ACAGTTCTTCAGGAGCTCTGCATGGACAGATCCGTCATGC*GACACC
ACAGTTCTTCAGGAGCTCTGCATGGACAGATCC
RCAGTTCTTCAGGAGCTCTCGCATGCGACAGATCC
ACAGTTCTTCAGGAGCTCTGCATCGACACATCC
RCAGTTCTTCAGGAGCTCTGCATGGACAGATCC
ACAGTTCTTCAGGAGCTCTGCATGGACAGATCC
ACAGTTCTTCAGGAGCTCTGCATGGACAGATCCETCATGCTGACACC
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ATGCTGACACC
ATGCTGACACCA

CCAGATTGGTTCACCTTCAGAGAT””TAuGCTCLuCT1CAGCARGFCAAACAACACL
CCAGATTGGTTCACCTTCAGAGATTGTAGGCTCTGCTTCAGCAG CAAAGAAuACTGmA
CCAGATTGGTTCACCTTCAGAGATTGTAGGC
CCAGATTGGTTCACCTTCAGAGATTGTAGGCT ICAAAGAACACTGTA
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ATGTATGAGACAACTCCGGGCAGCTTCACACTCAAGCGEAAATCLCTGTCGACE
ATGTATGAGACAACTGCGGGCAGGTTCAGACTCAAGCGGARATCCTETGACE
ATGTATGAGACAACTGCCGGGCAGGTTCAGACTCAAGCGCAAATCCTETCACE
ATGTATGAGACAACTGCGCEGCAGCGTTCAGACTCAAGGGEAAATCCTGTGACGAT
ATGTATGAGACAGCTGGGGGCAGGTTCAGACTCAAGGGCAAATCCTCTGACGA!
ATGTATGAGACAACTCCCGCCACCTTCACACﬁCAA”CC”AAAm”CT—mCACCA
ATGTATGAGACAARCTCCCGGCAGCTTCAGACTCAACGGCAAATCCTETCAT
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GCGGAGCGGGTGGCCGAGGAGATCCACTAG 6630 LCMV-WE LP: SEQ
GCGGAGCGGGTGGCCGAGGAGATCGACTAG 6630 LCMV-P42 LP: SEQ
GCGGAGCGGGTGCCCCAGCACATCCACTAC 6630 LCMV-P52 _P SEQ
GCGGAGCGGGTGGCCCGAGGAGATCGACTAG 6630 LCMV~P91_TP SEQ
GCGGAGCGGGTGGCCCGAGCAGATCGACTAG 6630 LCMV-P52-1 LP: SEQ
GCGGAGCGGGTGGCCGACCAGATCGACTAG 6630 LCMV-P52-1.3 SEQ
GCGGAGCGGGTGGCCCGAGGAGATCCACTAG 6633 LCMV-P52-2. SEQ
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Figure 26 (cont’d)

Source: 1-7235 Segment = L

Protein:
Gene: LP

RNA-directed RNA polymerase L

Gene: 574-7203 complement
Sequence Alignment: Aminoacid
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Figure 26 (cont’d)

IQKCLSTVGLSFEHYGLSECLVQE 480
P TOKCLSTVGLSFEHYGLSECLVQI 480
;P IQKCLSTVGLSFEHYGLSECLVQECHIPFAE LNEMRAGTHPVV 480
ACMV“39" LP ZQKCLSTVGLSFEFYGLSECLVQVCHIDEAZEVN“MQAGTHPVMHY 480
LCMV-P52~-1 TP IQKCLSTVGLSFEHYGLSECLVQECH 480
LCMV-P52-1" 3_1P TQKCLSTVGLSFEHYGLSECLVQE . 480
LCMV-P52-2.1 LP IQKCLSTVGLSFEHYGLSECLVQ VMIDFA”EH FEDYTFQPNI Q 480
Khk kA I R AR A KRR R AR KRR AR KRR AR AR R R R R R R IR R TR TR AR KR KRR A TR TR R AR AT R R
540
540
¥ 540
LRGLQSLRKLSSVCLALTNSMKTSSVAR“RQNQLCSVRYQVVbCKQVECQ-;KuDSLhYﬂ 340
LCMV-P52 LRGLOSLRKLSSVCLALTNSMKTSSVARLRONQLGSVRYQVVECKEVFCQITXLDSEEYH 540
LCMV-P52- P LRGLOSLRKLSSVCLALTNSMKTSSVARLROQNQLGSVRYQVVECKEVFCQITKLDSEEYH 540
LCMV-P52-2.1 LI LRGLOSLRKLSSVCLALTNSMKTS SVARLRONQLGSVRYQVVECE FCQIIXKLDSEEYH 540
Gk ke kkh ok k h kR k ok h kR Ak k h kR KRk kA R ARk AR ARk F H ARk Tk R AR I Ik T o TRk X W
LCMV-WE LLYQKTGESSRCYSIQCP ISFYADPKRPFLPIFSDEVLHNMIDTMISWIRSCPDLE 600
LCMV-P42 LLYQKTGESSRCYSIQGP SDEVL D SWIRSCPDLK 600
LCMV-P52 LLYQKTGESSRCYSIQGPDGHLISEFYADPKRFEE FSDEVLH D SWIRSCPDLK 600
LCMV-PG1 H LLYQKTGESSRCYSIQGPDCGHLISFYADPRKRFFLPIFSDEVLH D SWIRSCPDLK 600
LLYQOKTGESSRCYSIQGPDCHLISFYADPKRFFLPIFSDEVLHENMID SWIRSCPDLK 600
LLYQKTGESSRCYSIQGPDGHLISFYADPRRE SDEVLH D SWIRSCPDLK 600
LLYQKTGESSRCYSIQGPDGHLISFYADPKREE FSDEVLHNMID SWIRSCPDLK 600
R R R
DSLIDIETALRTLILLMLTNPTKRNQKQVONIRYLVMAIVSDESST K. 660
DSLIDIETALRTLILLMLTNPTKRNQKQVONIRYLVMAIVSDESSTSLMDK 660
DSLIDIETALRTLILIMLTNPTKRNQKQVONIRYLVMATVSDFSSTSLMDK 660
DSLIDIETALRTLILLMLTNPTKRNQKQVONIRYLVMAIVSDESSETS k. 660
DESLIDIETALRTLILLMLTNPTKRNQKQVONIRYLVMAIVSDESETS 660
DSLIDIETALRTLILLMLTNPTKRNQKQVONIR 660
DSLIDIETALRTLILLMLTNPTXRNQKQVONIRYL EDLITPA 660
R R R R R T R £ R L R
EKVVYRLLRFLIRTIFGTGEXVLLSAKFKFMLNVSYL 720
EXKVVYRLLRFLIRTIFGTGEKVLLSAKFKFMLNVSYL 720
ERKVVYRLLRFLIRTIFGTCEXKVLLSAKFKFMLNVSYLCE 720
EKVVYRLLRFLIRTIFGTGEXVLLSAKFRKFMLNVSYLCHL 720
EKVVYRLLRFLIRTIFGT VLLSARKFKFMLNVSYLCE 720
EKVVYRLLRFLIRTIFGT VLLSAKFKFMLNVSY 720
EKVVYRLLRFLIRTIFGT VLLSAKFKPMLNVSYL 720
Kok kk kok ok k ok ok ok ok Ak k ok k ok Ak ok k kK ok k ok K K R K KK KRRk KKK K KKK K K KKK K KKK R K KKK KKK
LCMv EUKSEFGFFVVDKETITDEEECVFY_QMKKY GKD DCQdS PGV\ 780
LCMV-P4 ; EPKSEFGFEFVNPKETITE 780
LCMV-PS2 L EPKSEFGEFVNPKETITP 780
LCMV-PY1 H EPKSEFGEFFVNPKETITE 780
LCMV-P52— EPKSEFGFFVNPKETITPEEECVEYEQMRKEFTGKDIDCQHSTPGVNI 780
LC EPKSEFGFFVNPKETITP SCVEYEQMKKE DIDCQHSTPGV 780
LCMV-P52-2,1 1 EPKSEFGFFVNPKETITPEEECVEYEQMRKFTGKDIDCQHSTPGV) 780
hkhkhkhkdkdrdd bR r b dr d A A kA A T A A T A TR AT ET XA RTR T RN TN R H R TR R NN
TLILKGEKRLNNLDPMTNSGCATALDLASNKSVVVN LVSAVSQT 840
TLILKGEKRLNNLDPMTINSCGCATALDLASNKSVVVNKHLNG KLLVSAVSQTL 840
- TLILKGEKRLNNLDPMTNSGCATALDLASNKSVVVNKHLN Y LLVSAVSQL 840
LCMV-P81 TLILKGEKRLNNLDPMTNSGCATALDLASNKSVVVNKHLh~V1AA~YDFRKLLVSAVSQI 840
LCMV-P52 TLILKGEKRLNNLDPMTNSGCATALDLASNKSVVVNKHLNGERLLEYD LLVSAVSQT 840
LCMV-P52-1 TLILKCGEKRLNNLDPMTNSCGCATALDLASNKSVVVNKHLNGERLLE VDF\KAAVSAVSQA 840
LCMV-P52-2. TLILKCEKRLNNLDPMTNSGCATALDLASNKSVVVNKHLNGERLLEYDFNKLLVSAVSQL 840
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Figure 26 (cont’d)
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Figure 26 (cont’d)
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Figure 26 (cont’d)
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