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Figure |
Day of Organ Control APMV-2 APMV-4 APMV-6
Necropsy
Trachea 0/5 0/5 2/5 0/5
, Lung 0/5 0/5 1/5 215
B Gut 0/3 0/5 0/5 0/5
Pancreas 0/5 0/5 1/5 2/5
Trachea 0/5 2/5 (/5 1/5
4 Lung 0/5 2/5 0/5 1/5
Gut 0/5 0/5 0/5 0/5
Pancreas 0/5 0/5 0/5 /5
Trachea 0/5 0/5 0/5 0/5
; Lung 0/5 0/5 0/5 2/5
Gut 0/5 1/5 0/5 0/5
Pancreas 0/5 0/5 0/5 1/5
Trachea 0/5 0/5 0/5 0/5
" Lung 0/5 0/5 0/5 0/5
Gut 0/5 0/5 0/5 0/5
Pancreas 0/5 0/5 0/5 0/5
Trachea 0/5 0/5 0/5 0/5
2 Lung 0/5 0/5 0/5 0/5
Gut 0/5 0/5 0/5 0/5
Pancreas 0/5 2/5 1/5 1/5
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Figure 2
APMV
Day of serotype
Organ Control op
Necropsy
2 4 6
2 Trachea — catarrhal Tracheitis + + 4+ o+
Gut - mild cnteritis - + + o+
4 Trachea — focal ulceration of the respiratory epithelium, - + o+ o+
mild tracheitis
Lung — focal BALT hyperplasia - -+ -
Pancreas — multifocal lymphocytic pancreatitis - -+ o+
7 Trachea — focal tracheal attenuation - + - -
Lung — mild BALT hyperplasia - -+ F
Gut — cystic enteropathy, focal enteritis - - -+
Pancreas — lymphocytic infiltrates in the pancreas - - -+
14 Trachea — tracheal attenuation, catarrhal tracheitis - + o+
Lung - mild interstitial pneumonia, BALT hyperplasia - -+ o+
Gut - GALT hyperplasia - -+ 4+
28 Lung - lymphocytic bronchitis - + + o+
Gut — GALT hyperplasia - + o+ o+
Pancreas — lymphocytic pancreatitis - + o+ o+
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Figure 3
HI Titer APMY-2
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Figure 4
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Figure 5
HI Titer in log2
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Figure 6
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Figure 7
Day p.i. Organ Chicken Ducks

Control APMV-8 Control APMV-8

Virus isolation 2 RT-PCR
Trachca 0/5b 5/5 0/5 5/5
Lung 0/5 3/5 0/5 3/5
? Gut 0/5 2/5 0/5 2/5
Pancreas 0/5 0/5 0/5 0/3
Trachea 0/5 5/5 0/5 5/5
A Lung 0/5 1/5 0/5 1/5
Gut 0/5 1/5 0/5 1/5
Pancreas 0/5 1/5 0/5 1/5
Trachea 0/5 0/5 0/5 0/5
Lung 0/5 0/5 0/5 0/5
7 Gut 0/5 0/5 0/5 0/5
Pancreas 0/5 2/5 0/5 2/5
Trachea 0/5 0/5 0/5 0/5
Lung 0/5 0/5 0/5 0/5
14 Gut 0/5 0/5 0/5 0/5
Pancreas 0/5 0/5 0/5 0/5
Trachea 0/5 0/5 0/5 0/3
Lung 0/5 0/5 0/5 0/5
28 Gut 0/5 1/5 0/5 1/5
Pancreas 0/5 0/5 0/5 0/5

@ Method used for the detection of virus
b Number of tissue samples tested positive/total number tested
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Figure 8

Daypi  Organ Chicken Duck

Control  APMV-8 Control APMV-8

2 Trachea — catarrhal tracheitis 0/5 2 5/5 0/5 3/5
Lung- interstitial pneumonia 0/5 0/5 0/5 1/5
Gut - mild enteritis 0/5 0/5 0/5 1/5
4 Trachea - regeneration of 0/5 1/5 0/5 5/5
respiratory epithelium, minimal
tracheitis
Pancreas - mild multifocal 0/5 1/5 0/5 0/5

lymphocytic pancreatitis

7 Trachea — catarrhal tracheitis 0/5 5/5 0/5 2/5
Lung - moderate to severe 0/5 4/5 0/5 0/5
BALT
Pancreas — multifocal 0/5 3/5 0/5 1/5

lymphocytic pancreatitis

14 Trachea - catarrhal tracheitis 0/5 515 0/5 4/5
Pancreas — lymphocytic 0/5 2/5 0/5 1/5
pancreatitis

28 Trachea — catarrhal tracheitis 0/5 5/5 /5 4/5
Lung — BALT hyperplasia 0/5 2/5 0/5 2/5
Gut — mild enteriiis 0/5 3/5 0/5 0/5

2 number of tissues showing the histopathological changes/total number analyzed
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Figure 9
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Figure 10
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Figure 11 (1/3)

SEQ ID NO: type Gene name
i DNA APMV-8 genomic DNA
2 DNA APMV-8 Nucleoprotein (NP) DNA
3 Protein | APMV-8 Nucleoprotein (NP) protein
4 DNA APMV-8 phosphoprotein (P) DNA
5 Protein APMV-8 phosphoprotein (P) protein
6 DNA APMV-8 Matrixprotein (M) DNA
7 Protein | APMV-8 Matrixprotein (M) protein
8 DNA APMV-8 Fusionprotein {F) DNA
9 Protcin | APMV-8 Fusionprotein (F) protcin
10 DNA APMV-§ Hemagglutinin/neuraminidase (HN) DNA
11 Protein APMV-8 Hemagglutinin/neurammidase (HN) protein
12 DNA APMV-8 Polymerase (L) DNA
13 Protein APMV-8 Polymerase (L) protein |
14 Protein APMV-8 Polymerase (L) protein 2
15 DNA APMV.-1 genomic DNA (AF077761)
16 DNA APMYV-2 genomic DNA (EU338414)
17 DNA APMV-3 genomic DNA (EU403085)
18 DNA APMV-4 genomic DNA (FJ177514)
19 DNA APMV-6 genomic DNA (EU622637)
20 DNA APMV-7 genomic DNA Genbank No, FJ231524
21 oligo APMV-PolyT (sense)
22 QOligo SNPf1 (sense)
23 oligo 8NPr (antisense)
24 oligo NP gene start sequence
25 oligo P gene start sequence
26 oligo M gene start sequence
27 oligo F gene start sequence
28 oligo HN gene start sequence
29 oligo L gene start sequence
30 oligo NP gene end sequence
31 oligo P gene end sequence
32 oligo M gene end sequence
33 oligo F gene end sequence
34 oligo HN gene end sequence
35 oligo L gene (1) end sequence
36 oligo L gene (2) end sequence
37 DNA APMV-8 genomic DNA Genbank No. FJ215863.1
38 DNA APMV-8 genomic DNA Genbank No, Fi2 15854, 1
39 DNA APMV-8 penomic DNA Genbank No. FJ619036
40 DNA APMV-9 genomic DNA Genbank No. EU910942
41 Oligo NP-FP-pc3 primer
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SUBSTITUTE SHEET (RULE 26)




WO 2011/022656

PCT/US2010/046179

Figure 11 (2/3)

42 Oligo NP-RP-pc3 primer

43 Oligo P-FP-pc3 primer

44 Oligo P-RP-pc3 primer

45 Oligo L-FP-p¢3 primer

46 Oligo L-RP-pc3 primer

47 DNA 5’-FL.G of APMV-8 penome

48 DNA 3’-FLG of APMV-8 genome

49 DNA Codon-optimized T7 polymerase (no EcoRI or Notl site)
50 oligo EGFP-FP primer

51 oligo EGFP-RP primer

52 DNA APMVE minigenome

33 DNA NP gene of APMV-8 (F1215863.1) Genbank FJ215863

54 Protein NP protein of APMV-8 (FI215863.1) Genbank ACO48297
55 DNA P gene of APMV-8 (FJ215863.1) Genbank FI215863

56 Protein P protein of APMV-8 (F]215863.1) Genbank AC(G48298
57 DNA M gene of APMV-8 (FJ215863.1) Genbank FI1215863

58 Protein M protein of APMV-8 (FJ215863.1) Genbank AC048299
59 DNA F gene of APMV-8 (FJ215863.1) Genbank FI215863

60 Protein | F protein of APMV-8 (F1215863.1) Genbank ACO48300
61 DNA HIN gene of APMV-8 (F1215863.1) Genbank FJ215863
62 Protein | HN protein of APMV-8 (FJ215863.1) Genbank ACO48301
63 DNA L gene of APMV-8 (FJ215863.1) Genbank FI215863

64 Protein L protein of APMV-8 (FI215863.1) Genbank ACO48302
65 DNA NP gene of APMV-8 (FI215864.1) Genbank FI215864

66 Protein | NP protein of APMV-8 (FI215864.1) Genbank ACO48303
67 DNA P gene of APMV-8 (FJ215864.1) Genbank FJ215864

68 Profein P protein of APMVY-8 (FI215864.1) Genbank ACO48304
69 DNA M gene of APMV-8 (F]215864.1) Genbank FJ215864

70 Protein M protein of APMV-8 (FI215864.1) Genbank AC048305
71 DNA F gene of APMV-8 (FJ1215864.1) Genbank FJ215864

72 Protein F protein of APMV-8 (F1215864.1) Genbank ACO48306
73 DNA HN gene of APMV-§ (FI215864.1) Genbank FI1215864
74 Protein | HN protein of APMV-8 (FI215864.1) Genbank ACO48307
75 DNA L gene of APMV-§ (Fi215864.1) Genbank FI215864

76 Protein L protein of APMV-8 (FJ215864.1) Genbank AC0Q48308
77 DNA NP gene of APMV-8 (FI619036) Genbank FI619036

78 Protein NP protein of APMV-8 (FJ619036) Genbank ACN88139
79 DNA P gene of APMV-8 (F1619036) Genbank FJ619036

20 Protein P protein of APMV-8 (FI619036) Genbank ACNE8140

81 DNA M gene of APMV-8 (F1619036) Genbank F1619036

82 Protein M protein of APMV-8 (FJ619036) Genbank ACN88143
83 DNA F gene of APMV-8 (FJ619036) Genbank FJ619036

84 Protein F protein of APMV-8 (FI619036) Genbank ACNBR 144
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Figure 11 (3/3)

{5 DNA HN gene of APMV-§ (F1619036) Genbank FJ619036

R4 Protein HN protein of APMV-8 (FJ619036) Genbank ACNES§145

87 DNA L gene of APMV-8 (F1619036) Genbank FJ619036

8% Protein L protein of APMV-8 (FJ619036) Genbank ACN88146
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Figure 12 (1/5)
SEQ ID NO:1 full length genome sequence of APMV-8

15342 BP
BASE COUNT

DNA (antigenome, 5’ to 37)

48506 A 3188 ¢ 3159 G 4165 T

ORIGIN

\GGTCGCTAT
AACTTGTGAA
ARATACCTGT

TGRATATTAG
TGICACTGCT
CTGCAGATGC
TCARATTCAA
CGGATGACAT
CCAGAGACCC
TATGGGTGTC
AGAGGCTGGC
TAGTCAGGAC
TTAGCGAGTG
TGGGIGACAT
AGTTCGGAGT
ARAGGCTTGC
CATTCCTGGA
CTTATGCCAT
GAGACTTTAC
GAGCATTTGA
TTAGATCACT
CTGCATTTAT
GICAGACCAA
CATACGAGAA
TTCCGTGACA

AACCCACACA
ACCAATGTAR
CCACCTGTCA
AGTCAGACCA
GAGGAGGEAG
TCAGAGCAAG
GCTCTCAACA
AAGGECCCTC
CCATTGGCAG
CARGAGGCAA
ATGGCACCAC
CAATCTATGA
ATABCTAGARA
GATATAGCAR
GCCACAACCG
GCAGGGGTGA
GCAGGGTTTS
CTTGGAARAC
GTGRGTAAGG
ARGAAGGCAG
CGAGTCAAGC
TGTCGGITGC

gTTGACTACT ATAAGAAAAG AACACCAAGT

GARTGCARGA
GGATCTCGAG
AGGACTCART
GCCGGCTETC
CTGTGTTACA
ATGGCTTGCE
GAGTCTACAT
TTCACTCACC
CGCCAGAAGT
CCCCABAAGT
GCTCGATCTA
AGCCATARAG
CAAATATCAA
AGAATTTATG
CAAGAGGGCT
CAGTCTTTAC
TGGTACCCAG
TGCACTCATC
GGACTCCGAT
GGGCATTGGE
CAGTGAGAAT
CGAGAGAACA
GCTAATGTCA
CAGTCAAGAA
GCCAGTCCCE
CGGGCTAGAA
TATT%ACCCA
Hocrca
CAATGGATTT
TCAAGGAGAT
GTCAAGGGAA
AGACACCGGC
ARATCAAGTC
TCCCAGAACA
AGCTTGAAGG
GCATCCAGAA
GGEGACACCCC
TCAATCCTGE
CAGAGTCATT
CGAATGTAGA
TGETTTGTAGA
AAGTTGTGAA
CACTGATGTC
GBTCCCTCTC
GAGACGACCC
CTGTGCCTCC
GTGAAATAGA
CAAAACTGAT
AGGCAATATA
ACCCACCTCA

CCARCGGGAA
CTCGAGGCCG
ATGTCATCTG
AGGRGACCTG
TTATCTCARG
AGTGARTTCAT
TCAGACAATA
ATACTTGAGG
GGTGTATCTG
TGCAGTAATG
TCAGRGACTA
AGCATGACAG
CARCAAGGCC
AGAGTTATTC
TCAGCCATGG
ATCAAGAATG
TATCCAACCT
AGGCTATACA
ATGGGAAATT
ACAATTCTGG
TATTTCCGTC
GCCCGAGAAR
GTAGACATGG
GAABATAGGC
AAGCAGCCCG
TGGTAATTCA
ATCRARCATT
ATTGTGARAC
CGCCAATGAT
TCAGARATCC
CACRAGAAAT
CCARTCTACA
CGAGTCAACT
AMACCAGAGC
GAGAATCRAT
TCTCCCTGGG
GARCATGCAR
CAACCAGGAC
AGTTGGTGCA
TGCGGGGAGT
AGTTATATCC
CACTACCCCC
TAACCAAATT
TGAAATGAAR
AACTCAAATT
AACATCTGIT
AGGATTGATT
TAAAATGATT
TAATGCGTAA
GCARARTCAAT
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CTTTAAATAA
AAACCCTGRA
TGTTCAATGA
ATGTTGCCTC
ACCCCGETGA
CARCCACACC
TGCGAGCTCA
TAGATGAAGT
ACAAACGCTC
GGCATCCATT
TAGATCGCCT
CGCCTGACAC
GACTGGTTAA
GGGGCAGCTT
GCGGAGACAC
CAGGATTGAC
TAGCRATGAG
ARACCAAGGG
TTGCTCCAGC
AAGCATCTGT
TTGGAGTTGA
TGGGCTTGAC
GICCCAGTTIC
AGCCTGCCCA
CACCAAGGGC
ACCACCCCGA
TCATAARCTA
ATACCAGATC
GRAGARATTG
GAACTCAAGC
CTRAACTGATC
CAARRCCACAC
GRATGGCCACE
AGATCTTCAC
TTAATCAGCT
TCCCAGGCGG
GCACAGACAR
ACAGGAGAGA
ATCCGCAATG
GTCCAACTAC
AAGCTTGATA
CTTATTAGGA
GCCTCCATAC
TCTGTGACGA
ATTGAAGAMG
ATCTCAGCCA
GCATTGGTGE
GATCAAGTTA
TACTGTAACT
ARTCTTTTAG

SUBSTITUTE SHEET (RULE 26)

AACAATCGAA
TTTCACTGGA
GTATCAGGCG
AACGGGTTTA
GAGATGGAGC
ARTGARAGCAA
CGCAACATTA
AGATATTAGC
AAATCAATTG
TCTTGACACA
GCAGGGTATT
CGCATCAGAG
GCAAGTACTC
GGITACTGCGC
ATCTAGGTAC
TGCATTTTTC
TGTTTTCTCC
AGACAATGCA
AAATTATAGC
ATCTCGATAC
GACAGCCCAR
TGAGGAATCA
AATTCATGAG
GAACTTGTCA
CGACTCAGAT
CACATCCACC
TAGTAGTCAT
CGTCCACAAL
CAGAACTTTT
CTCCCCRAAC
TATGGGAAAR
AAGITCAGTC
TCAGAGGAAC
CAGGTGATGA
CAATGGACAR
CARCTCAACA
AMGCCCTGGC
GTATTCATTT
CACCCCAATT
ATGCATCATG
AACTCGAGTC
ATGATATTAR
AARTTCTTGA
AGARAGCTGC
GCATTATGGC
BAGCTCAGAC
ARACATTAGT
AATCCCATGC
ACACABACAA
AATTTATTGA
GACACGATTG

TTAT
GGTTTTGAAT
CTTCARGAAC
CTCAGAGCGG
CTTGCTTGECT
GGAGCAATAT
GCAGCAAGGT
AACTCACTAAR
CTTGCAATTG
GACATTGAGA
GCAGCTCAGA
TCAGARAGTA
TTGCATTCIG
CAGTTTATGG
TATGCTATGG
CTCACCCTGA
AGTGACCTTA
CCATACATGG
ACAATGTACT
CAGTATGCCA
AGCCAGCAGG
AAACAGCAGE
CCATCTCGCC
GATACTCAGG
GACATTGATC

GAATCTCAGC
CACCGGACGA
GGAGACTGCA
TGATGAAAAT
TGTTAATCAA
TCTCGACAGA
AGARATTAAA
GGCGACCCAC
GAAGCCACAT
ACCACCTTCC
CGTGCCAGAC
TGCAGARGATG
GAGACTGAAT
CCAACTTARG
CCCAGGGAAT
TGTTGTAATT
CAAAGATGCT
TTCTTCCGGT
TGACAATGAC
CGATTACGCC
TCAATACTGC

ACCACAGTCG
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3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
528l
5341
5401
5461
5521
5581
3641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481

CTATCTGTAA
GGGTGACATG
CACRAAGGAG
AGAGTCCTCG
TCGATCGAAR
GGTAGTGGTA
AGCGCTGGAG
CCACRATAGC
GAATGCAGAC
CCGCCCAATG
AAGCATCCAC
AGTGGATATT
TGCAGACACA
TAAGGGAAAG
ATTGGAGTTA
CAAATATGCT
TGCACCAGAG
TGTTATCCAA
TECTETGGCC
GACATAGTAC
RCTGCCCAGA
TATCACGGTC

TTCGATTGAC
TGCTGCATAT
GGATAATATG
CATCTTAGGC
GACRAGATTA
AATCACTGCT
CAMAGAAGCA
AACAGCTATT
CAACCAACTG
CACRGAACTG
ATATCARAGCA
AATTAARCAG
TGGTTATGAC
GGTCACTGGT
AGGGAARGCA
TGTCGCATCT
ACTTCCCCCG
AGAGATTGGA
CAAGTCAATT
TGCAGTAACA
CCAGCTGGRAA
GGTGACCACA
GRATCGTGIG
CATTGTTAAT
GCTGGCAGTA
ATTAGCTGTA
TAAGTTTTGA
CRATATTTGA
ACGTTARAAAG
GAGTATATAT
ATCTACCTTG
GCAGGATAGT
AACAGGATGC

SUBSTITUTE SHEET (RULE 26)

GGCTCCTCAC
TCGTCTTCGC
CTITCAACCAC
ATATTCGTGA
TTCTTCCATIC
GETGCGATCC
ATCACTGTTA
CCCCCTTCAT
GAGRATATAA
TTTGTTTCAR
AGCATCTCAT
GGGAAGGATC
TACTGGGGET
CCAAGRACGC
CATGACCTGT
CAAGGATTTY
CTTGGGAAGC
TCAAGCGAGA
TCCARGAAAG
AGAGAATTAG
CTCCACTTTA
ACCAGCAATC
TARTCCAATT
ATCTTGCCAC
TCAGTATATC
ARTACACTCA
ACAACATCAC
ACTACCTGTC
CCACTCAAAT
ATTGGGGCAG
GCAGTTGCTC
CTGTCCAARA
GCACTIGGTA
AGCTGCGAGE
ACCACCATAT
CTGTACAACC
CAAGACGTTA
TCTCATTACC
GTACGIGCGA
ATTGTACCCC
TGTARATTCA
CTAGTAGCTA
GCATTATCAT
GTTTGTAGGT
TATGTTGATG
GGGTCACTAT
TCCGGGTCTT
GAGGATTTAA
AATACAACAC
TTAACGGECTA
ACCAATACAA
TCATTCARGC
TTTATTAGET
TCTTAGATA
TRGGAAGTCC
TCTAARGACA
CGAAARACAR
TTAGCCTTAT

Figure 12 (2/5)

CAAARATGGC
TCCTATCATT
AGGTAAGGGT
CTCTATATGG
CAAAAGATGA
GAATGATGGC
AGARATCTGC
TGAGRACTGC
AATGTGCCAG
TCACTARATT
CCACTCTACT
ATCCCCAGGC
TTGCATGGIT
TAGACGAACT
GGGGTCCGAC
TTTCCTCCAA
TTCTGTGGETC
AAGGGGAACT
GTAGACTGGG
AGAGCCATTA
ATCTAGGTTG
AATAAAGCTG

TTAGTCTGCA
TARTTAATAG
TTGCCCCART
TTTCAGGGAC
TTAAAGAAAC
CCAATCTGGA
TTATAGGTTC
TCAAGCAAGC
CCAATGAGGC
AGATACAGAG
TGACAGCCAA
TCGGETGCACA
TEIGTGETGGE
ATTCGCTATA
AGCTGCTGGET
CAGBRATTAGT
AATTTGTAGC
GCAGCACGAC
GCTEICTTICG
CCCGGTATAT
GCCTTAATCC
CCRCAATCIG
CATCAGTTTA
TAGATATCAG
TTCACCAATC
TAARTTGTACT
TTATAATATA
TACAGTCTAA
CAARACAGAG
TTTTTTCACT

TTATATTGCA
TCATGAGTAA
CITGGAGGGC
CCATTGTTAG

15/54

ATATACAACA
CCCGTTIGGTA
AGATTCAATT
TTTCATCCAA
CTTCAAACCT
TGATGTTAAT
AACTTCTCAR
AATARCTATC
CARATTGACT
ACACAATGGEC
GTATAGTGTG
BARGATGCTG
CCACCTGTGEC
ARAGACARAR
TATTGTGGTC
TGGTACTTGET
TTGTTCAGCA
CCTAAGGTCT
CTCATTTCAC
GATGTGCGCA
CRGGGARATA
ATCAATCACT

GTCAATCTTA
CGTGCTATTA
CGGAGTITGCC
AATTGCCGTG
ARTCACTACA
TGCACTGCTC
AATTGCTCTC
GCAAGACAAT
GGTCAAGGAG
TTTTGTGAAT
TARACTTGGEGE
GCTGACCARC
CAACATGGCA
TGAAGCCGGA,
CATCCAGGTC
CACTGTTAGT
TGAAAGTCGG
CCTATATTGC
AGGTAACTAT
AACACTAGAT
ARGTAAGATC
CARAACAATT
TGCAAGAAMC
CAGTGAGATA
AGAGGAATGGE
CTGTGTGTTA
CITGAGAACA
CCCCTATGTT
GATCTAGGCT
AARTTATTAAT

CTGTGATTIC
CATTGCATCC
CATCTTTAGA
CATAGTTCAA

PCT/US2010/046179

TTGAAACTGT
CTAAAAGAGA
GGCGATGTGC
GCAATTAAGG
GAGARCAGTCA
ACCATCICTA
GAGRAMAATGA
CGAGCAGGAG
GCAGGAGTGC
AAMACTATATA
ATGTTGGAGGE
AAGRAGGTCA
ARTTTCARRA
GTCARRAATA
CAAATCACTG
TGTCTCCCAA
ACTATAGGTG
GATGACCTCG
CCCTTCAAAR
AARARCATAR
GTACACGACA
ATATTAGGAA
TTTAAAGGTT
GAATCTACAT
TTGCTGGTAT
AGCGCAAATG
CGATTCCTAC
TACAATAATA
TCATCTGAGA
GGTGTTGCAAR
GCAAGGAACA
CTTAGTAGTG
GAGGAAATTC
GTGTATTTAT
CCTGCATTGA
ATGCTTACTC
CTARATCACAG
AATTATCCAA
GTAACAACAG
GTGACTATTG
AGGCAGGTCA
GATGATTGTC
GGGGEGETCT
ATCTCTCAAR
CAATTGGATG
ATCTCAATTG
GGAAACATCA
CTGGCAAAGG
AGTGCGCTTG
AAGTTGAAGA
AARCCAAACGA
CAGGTTAATA
ETACTCGTGA

ARRCAATTAT
AGTTTAGARD
TGGTCCGTTC
ATTGGABATT

GGGTGGATGA
CAGACAGAGG
LAGAACGCCAA
AGAGTTCAGA
CTGCAGGACT
ATGACGCACT
CGGIGATGTT
GTTTCATCTC
AGTACATATT
GGGTGCCCAR
TAGGATTCAA
CAATCGGCGA
AGACATCCTC
TGGEGTTGAR
GCAAGAGCAG
TCAGCAGATC
ACGCAACAGT
AGATACGAGG
AATGATGCAG
TCTGCGATGA
TGCGAAATAC
TCAAATAGGA
ATTGACGAGT
ATTGAACTAT
ATCCTGTGAA
ARTGGCAGCT
CTGTGCTCCC
CTGTCAACAA
CTTATCCCCA
CATCGGCTCA
TACTAGCACT
GGTTACRACA
TGCCATCTAT
CTCTGTATCT
CTTCATTATC
AGAAGATTGG
GACAAGTCAT
GCATTTCTGA
ACAMGGGTGA
AAGAGCTTGA
ACACAAGGEGC
AATATACCAC
TAGTTAATTG
ATACARACGC
ATATACAACT
AGATCAGTCA
ATAATACGGT
TTAACCCACA
CTGTGATCTG
CTATATCGGC
AACATGAATC
ATAGTTCAAT
TTAGATGATA
ATTTATAGGT
ATTACCTCAT
ACATTGTAGA
TTCTTATTAC
TGAARRATTCC
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6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8lel
8221
8281
8341
8401
8461
8521
8581
8641
8701
8761
8g2l
8881
8541
9001
9061
98121
9181
9241
9301
9361
9421
9481
9541
8601
9661
8721
8781
9841
3901
9861

TICTGTAGGG
ACTCAGGAAT
ATTGCAAGTG
TTTAAATGCT
GTATGCAGGA
CRARCRAGTTT
CTGTACAAGA
CATCGCTGCT
CCATGTGTCC
TGGAGTTAAC
CAGTATTIGIC
CCACGGCCGT
GITCTCATCA
AATATTATTC
GAAATACGGA
CCAGGTARAL
ACTCAGCTGC
CAGCACAGTG
CTATCAGCGG
GTTGGCAGAC
CCCTCGGCCT
TGTCACTGGT
ARTTTGGATC
TGCAAATCAG
GTATTCAACC
TGCCGAATTT
AGTGAGAMAT
CATCTTTAAR
AAATTTATTA
CGACCTCTAC
TCTCGATTCA
CATGCCTGCA
AAAATCAGAR
CTGTCAGTAT
GTATTGGTTA
RATCTTGTGT
GAGCCATAAA
GACTGCAAGT
CACGACACCC
TCTGATARAR
ATGGGGTTTA
TCTGACTGCA
CAATATTGIG
GGTGTTGTTT
TATTGCAGTG
TCATGCAGGG
GGTAGATCCG
AGATGTTGAT
ARCTGCACCG
ACACGACACC
AAGATCACAC
CAGACAGCTG
GAGTTTAAGC
TACTTTCTTA
TAAGTCTTTA
ATTGCTAATT
ARCCACAATG
GGAGATCAAR

GATCTGGCTIG
CCAATTAARCC
ACCAGTATCC
ATCAARTTAG
GGAATTGGAA
AGCTTRATAG
ATACCCACTT
GGCTGTCAAG
TCATCTGGCA
CGTAAGTCAT
ACAGAGAAGG
TTTTCATTCA
TTCTCTGCCA
CCAATTTACG
CTCTTTGTAT
GCTGCGTATA
GCTCTTGATG
ATGATGGCAG
TCATCTTCTT
ACARACTCAR
TCATATTCAG
GTGTACTCTIG
GGCCAGTACC
TCACACTGGT
ACTACATGTT
GCAGATGGGT
AATTGAATAA
ARTRAATCAAT
TCTCATAZAT
ACAMACATGG
CCCATCATAT
GACCTACGAC
TATCGGATCA
TTTAATATTA
TCCAGACTAA
ACAGTTGGCT
CIAGTAGGTA
CCGTTATCCC
TGGTCAGRAG
CAATCACGCA
GTAGGTATTA
TTAARCATTTG
TTAGTGGGGEC
GATCTAGTAG
TTAGAGAGCY
TCTTTTTTTT
ARACACAAGA
CAAGCTGCAG
GATGCAGCAG
ATCTTGCAGA
TCTGECCTET
TACTTAGAGT
ATGATAGAAT
ARGGATAGAG
CGCAGATCTC
GATTTICTTG
GATTATTITGC
ACTACTGGGA

Figure 12 (3/5)

ATGAAGTGGT
AGATAAATGA
AAARAGACCT
GCAACGGGAC
ACCCTGTATT
AACATCCGAG
TTCACATGTC
ATGCCAGTGC
CTCCCATTTT
GCAGCATTGT
AGGGAGATGA
ATGGTAGTTT
ACTACCCTGC
GAGGTATRAR
CAACACCTAC
GGCCAGATTA
CAGTCGACTT
CGGAAGGRAG
GGTGGCCATT
TATGGCTGAC
AARAATTATTG
ATATTTGGCC
TTGATGCTCC
ACCTCCAAGA
TTAAGRATAC
TGTTIGGAGA
CAATRAATTTT
TCGATGATTT
TCTAATAGIT
ATATAARACA
TGAATAAACT
ARARATCCGT
AGCACCGTCT
ATTTGGCARA
CAATAGCTAG
CTGAATTTGG
ACGGGGATTT
CTTTATGECAA
CTCGTITGGTC
CTACAAATTC
CTCCAGATCT
AGATGGTTCT
GACTATCTAC
ATTCATTGGC
TGTCTTATGG
CATTTAACAT
ACACTATAAT
AGATGCTATG
CCAAAGTGAG
CATTATCTTT
GGCCCAATGT
CAGCAGAGAT
TCAAGAAGAG
CAATTTGCCG
ATACGCAGTC
ATTCTGCTGA
ACGATAATGA
GGATATTTGC
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GACACCCTTG
TATATETAGG
TGCAAGTCARA
CAACCTTATC
TACTGTCGAT
CITTATTGCT
AGRAAGTCAT
ATCCAGTATG
TCTTACTACT
AGCAACCCAA
TTACTGGTCT
TGTAGAAGCC
TGTGGGATCA
GCAGACTTCA
AACTGTGTGC
CATATCAGGEC
ATCARGTTGT
GATAATGAAG
GGCATTTGTC
CARTTCCATA
CACAAAGCCA
CCTGACCTCA
TGITGGAAGS
AGATATTCTA
TGCCAGGAAT
GTACAGGATA
GGGACTCATT
TTATTGRACA
GTAAATGATG
AGTTGACCTG
GGCACTATTA
AGTGATGCAC
AGGGARAATC
TATTGATCCG
TGCTGGAACT
ACACAARATT
ATTTAATCAA
TCAATTTGTC
TTGGCTTCAT
GGCTCATTTA
TGTCATTCTT
AATGTATTCA
CITTCTACAG
AARRATCTTA
GTCAGTTCRA
GAATGAACTT
GAGCATTATA
CCTGATGAGA
GARAGCAATG
CITCAAGGGG
AGAGCCGTICT
TTCCCATCAT
CATAGACTAC
GCCGARATCC
CCAGTATCTG
ATTTGACCCT
ATTTIGIGCT
ARRAATGACA

SUBSTITUTE SHEET (RULE 26)
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AAARCCACTC
ATTGTTGCCC
TTTAACATGT
ATACCTACAT
GCTGGAGGTT
GGACCTACAR
TGGETGCTACT
TATATCTCAR
GCAAGTGAGC
TTTGGCTGTG
GATACTCCGA
GAACTACCAG
GGCGAAATTG
CCAGAGTTTA
CAGAGTAGCT
CGETTCIGGG
ATTGTAARGA
ATAGGGATTG
ACARAACTAG
CCAATCCCGC
GCAGTTTGCC
TCTTCATCAC
ACTTATCCTA
CCCACTTCCA
AGAGTGTTCT
ACACCTICAGT
TTGTCGCAAA
TGATTAAGCA
AATTAAGARA
ATAATACAAC
TGGCGCTTGA
ATCCCGGEACC
ARGAGTGACA
ATARCCCACC
TTTAGGCATA
CAAGATTTAT
AGTCTCTCAG
TCTGRCATCA
ATCAAACAAZ
ACAGAARTCA
TTTGACAGAG
GATGTATTAG
CCAGTAGTTA
GGTGACACAA
CTACATGATG
GATAACACAC
AGACARTGCT
TTATTCGGAC
TGTGCTCCAR
ATAATTATAR
TCARTTTATG
TTTATGCTTA
GATCTTCATG
CAGTGGGATG
GACGAAATTA
GGAAARGAAT
TCATATTCTC
CGCAATATGA

TGTCAGATAC
TTGATATTCC
TGATAGATAG
CAGACAAGGA
CTATAGGATT
CGACCCGAGG
CACACAACAT
TGGGAGTTCT
TGATAGACGA
RCATTTTGTG
CTCCAATGCG
TGTCCAGTAT
TAAAAGATAG
CCGAATTAGT
GGACTTATGA
CACAAGTGAT
TTATGAATAG
ATTACTTTTA
ACCCGCAAGA
AATCAAAGTT
CTGCTACTTG
TCCCGAGCAT
GATTTGGAAT
CCGCRAGTGC
GCGTCACCAT
TGTACGARATT
GTGAAATTGT
ATCATGTGGG
ARATGGAGGG
CCGAGGTTCA
GTGGTTTACC
ACATCTTAGA
TARCACATTA
CCAARAGTTT
TGAALGATAG
TTTCACTGCT
GTACACGTTT
AGTCTGCAGT
CARTGAGATA
TABRAAGAAGA
TCARTAATAG
AATCCCGTGA
GTAGACTGGA
TATATGAGAT
CAAGTCACTC
TATCAAAGAG
TTTCTAATICT
ACCCAATGTT
AACTTGTTGA
ATGGGTACAG
ATGATGATCT
ARBRACTACAR
ATGACCTARG
TCATATTTCG
AGAGCRACCG
TTGCATATGT
TAARAGGAARA
GAAGTTGCCA
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10621
10981
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AGTAATACTT
TTCGATGGAG
AGTCTCGACT
AACCAGCAAC
AACGGITGIA
TTCAACTATT
TGAATGGATA
TCCTGARGAT
TTCTCCAAGG
TGCTATACAC
TAATCAAGTA
AGATGAGTTA
AATTGGACAC
CAARCGAATA
ATGTATGGTT
GACRATTGECC
AGTCTACATC
TAGTGTCAAA
ACCAGGTCAG
AGGTGACCCA
TCCACCCTAT
GTTGTGCTCT
CAAARAGCAC
ACAAGTGCCR,
ATATGTGATG
ACAARTCCAR
GCCAGTGTCT
GTGTCATGAC
AACCTCCTTA
CAGCTGETCT
TGAATTAATT
TGATGACGCA
TACTAACTCT
CTCAATGGCA
CGTATTTATT
CCAATCACGG
TTCAAATATT
CCT'TGCTCGR
TGGCTCATICT
CTTTGAAACA
GCACACTGGA
ACATCAGRCC
ATTAAATCAA
CATTGATGGT
AATGGCAGRAA
CAATTTTGAT
TTGTGTTAAT
AATCAGGGGT
GATACAATTE
CAACACCGGG
TGCAAGTAGA
GCAGGAAGAC
ACAGTAICTT
CCCCGTTATC
ACAAATTGAG
ACAARRTCCT
ATCAARCCIC
CTTCGGAGAG

GAATCTITCT
CAATTGTCAT
TTGCAGGACA
CCATCTCGGC
GCAACTTTICT
RAAATTGTTTG
CATTTAAGAC
CCAACACTAG
GGAGGCATAG
TGTGTAGCAG
ATAGCTATCA
GACGAGCTTG
AATCTTAAGC
TTCTTTGAAG
GCTGACCATC
CGCTTAGTGG
ATGACTCAGA
AGCITGATTG
CTCGGCGETT
GTAACATGTA
GTCCTAAARA
GATCCTTACA
ACCCAGCGAT
AARTCAGCATG
CCCCGCGTTG
GGCTTAATTG
AGARAGAAAT
TCCTTACTTA
ATATCAGTTG
AATATATTAG
CAAGGTTGTT
TTCACGTGGA
ARPATGCGTG
GCAATAAAAG
TGEGGCATTTG
TGTARCATCA
CAACATAGAC
ATCACATCCT
GTCGACTCAA
ATGTACTCAA
CACTCCTGTT
CCGGAGCTGA
GAAAACTTGA
TTAGATTTTG
TGTATTCTIAG
AATTCAGTCA
TTAGGTCARG
AGACGGGCCA
GCCAACATTG
ATCCATARCC
GATATCATAT
TGTTACACAT
GCAAGGAGGG
CGATCACTGA
TACGCAGATC
ARGATAGATG
AGATCATGTG
ARAGAGGATA

Figure 12 (4/5)

TATCARAGCA
TGACCAAGAG
CTGCATCACG
ATCACTCGAC
TAACAACTGA
CACRAGCTCT
TTATGAACAG
AAGATATAGA
AGGGTTTATG
AGAAAATTGG
CCARAGAATT
GTCRAGTGTT
TARATGAGAC
GGCEATTGCT
TAGGTGAAAA
AAAATGGGTT
TTCTTTTTGA
GATCAAAARD
TCAACTTCCT
GTCTGTCTGA
ATGTGGTTCT
CCCTTAACAT
CATTGCTTTC
AGGAAGARGA
CTCATGTAAT
ATACAACTCC
GCGAARAAAT
GCCAGGTCTIG
AGACCTGTAG
GGGGAAGAAR
TAATAGGTGA
TGCACTTGCC
TGCCATATCT
GAATGTCACA
GGGATACAGA
CATTGGATCA
TCGATGACGG
TCGTTCACAT
ACTTGATTTA
TGGACCRARA
GTCCAAGGGA
CTAGCACAAC
CAACACTTGA
GTGAAGGAAT
AGGAGGGAAT
ATTGGATTTC
AGATACTATG
TTCTTAATTA
CACTCACCAT
AGATTAAGGG
TATCAGGTGC
TCTTCAACTG
CATGCCTTTT
CGCCAATAGA
AAGAGTTTAG
CATTAGTTTC
ATAAGGCTAG
CAGTACAATA
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TATATGCAAG
TCTACTTGCA
TCATGTAGGT
ACCCAATCAG
CTTGGAAAAA
AAATCALCTC
CACCTTATTT
TABRAGCACCA
TCAGAARATG
TGCACGAGTG
ATTCAGAGGA
TTTTGATGAG
AATACAAAGC
TAGTCAAGTC
CACTGIATCT
TGAGAAGGAC
TGAGCATTAC
CCATCGGAAT
CARTATAAGT
TCTCAAATGC
GCGTGRGCCT
ACCATACACA
ACGTGCAGTA
GATGITGGCT
ACTAGRATCA
ARACCATCATT
AATCRATTAC
CTTCAGTGAT
TGTGACAATT
CATATCCGGG
AARTTCTAGT
TGGCCCACTT
GGGTTCAARR
TCACCTGCGT
TATCAATTGG
AATGAGATTA
AATCAGCACG
CTGTAATGAC
CCAGCRAATT
GTGGGTATEC
ACTAGACATA
AACCAACCCG
GATTAAGACA
ACAATTATTG
AGGCTCGTCA
AGAGTGCCTA
TAGCCTGGCA
CTTGGACACA
TTCGCACCCT
CCCATATGTG
AAGGGAGTAT
TCAAGATGGG
AACATTATTG
GAAGTGCAAG
CTCTGTACTA
AAATCTCTAC
ATCATATATT
TGACATCATG

SUBSTITUTE SHEET (RULE 26)
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TTCTTCAAAG
ATGTICTCAAC
AACTCAAAAT
ATGTCACTCT
TACTGCCTGC
TTEGGGATTG
GTTGGCGATC
ARTGATGATA
TGGACCATGA
GCAGCAATGG
GAGAAAGCTT
TTCAAGAGAC
CAATCCITTIT
CTCAARAATG
TCCTGTAGCA
ACTGCTTTTG
TCGATTGTAT
TTATTGTATT
CGGTTGTTCA
TTCATAGCCG
GGTCCTGGGA
CAGCTTCCARA
AATCCTTTAT
CGCTTTCTCC
TCAGTCCTTG
AGARCATCTC
TCTCTCAATT
AATAAGGAAT
GCGGACTATC
GIGACTACAC
TGTACTCTTT
TACATCCCTG
ACAGRGGAGC
GCAGTCTTAA
GATAATGCAT
CTTACACCAA
CAGAAATTTA
AGCCAGAGGT
ATGTTACTTG
ARTAACCATA
AGTTTGGTGA
TTCCTATATG
TTTAAATTCA
AGTCGTITGTA
GTTAARAATG
ATGTGTGATA
TACCARATGT
ACTTTGCAAR
GAGATATTTC
GCAACAACGG
CTATCTTATT
GATCTTACTC
TATAATACTG
GTGCTCACAG
AAAGTGGTCA
TTCACCACCA
GAATATTTGT
ACAACAAACG

AGAATGGCGT
TCTCACCAAA
CTCAGATTGC
CAAATCGAAR
AGTGGCGATA
ATCACGGATT
CTTACTCGCC
TCTTCATAGT
TATCAATTAG
TGCAGGGTGA
GIGATGTCAG
ACAATTATGC
TTGTATATTIC
CTGCCARGTT
ACCTGAGCIC
TGTTGAACCT
GCGATCACCA
CATCTCTAAT
CTAGGAATAT
CAGGTCTCCT
CATGGTTGAC
CCACATATCT
TAGCCGGTGT
TTGATCGTGA
GCAARCGGAA
TAGTTARATCT
ATATTGCTGA
ACTTGTGGTC
TGAGAGCTGT
CTGATACTAT
GTGAATCGCA
ARCCATCAGT
GGAAARCAGC
GAGGCACATC
TGCAGATTGC
TTCCTAGCAG
CTCCTGCARG
TAGAGRAGGA
GACTCAGCAT
CCTTGCATTT
ACCCGCCGAG
ATCAGCTCCC
ATGAGCTCAA
CTGCAAGATT
AAGCAATTGT
TTCGCTCACT
ATTACTTGCG
GGATCCCTGT
GCAGAATTGT
ATTTCATAGC
TAAGCAGTGG
CAMAARNTGGA
GGCACCAGAT
AATACAATCA
ATGCACTACT
GACGTGTTCT
ACACTGAGGA
ATATCATACT
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TACTCATGGET
CCTTACTCCG
TGCATGTGAC
CAAGTATGCA
GTACATTGGET
TGACATATTT
GCTTATGCCA
ATGTAAGCTA
TAATGTTACA
AAAACGAGTA
GGGTTACACC
GGTGAAGGTA
GATCTTTGGT
CATATTGATG
ACGTGTAAGT
AGTAAGGTGT
TGCCAGAAAR
TGTTATCAAC
GTGTATGGAC
CTCAGAGAGT
TAAGARRATT
CTATGAGTAC
CCGRATTTCA
TATATITATC
AAGTATTGTT
CAAGTTGAAR
AATATRGCTT
TTCCTAGAGT
CAAAGRAAART
ACTTARRACA
TATTAGTAARA

SUBSTITUTE SHEET (RULE 26)

CTATTCACAC
GATAACGCGC
CCTCTTCATC
ATCGCCIATG
GAAGGGAGCG
TACAATTCAC
CTACAATTTG
GGGTTTGTCC
GATCCATCAT
AATTGTGATG
CRTATCTTAC
TATAGGACAT
TATGTAAAMA
TCTGACTGECA
GATTTAGYGY
GAAACAGATT
ATTCCATTAC
TCGGTGEECT
TATGTTGTCT
GCTGGICTTG
GACACAATCC
TCTATTAATC
TGCTCAGATA
AAACGAGTAA
TTGACTCGGG
TAATTTCTGC
GTAATCATIC
ATRACAAATA
TGGTGCCTGT
ATCGTATTCG
ARTTACCGTA

Figure 12 {5/5)

AGATCGAAAT
CTGGATCTTT
ACTTGCTCAR
CAGIGICTIGA
GAAGTGTGAT
TCTTCTCAAA
TGAATTCGET
AGCAATTTAA
TTATCAATTT
TGGAATTTGR
TTGITGCCAC
CTGAARRAGT
TCCACAGGAA
AGGAACCTGT
CGAAGAATCT
CCCTGAATTT
AGGTATCATC
CAACTGATCC
CATCAATTGA
ACCTCGCTTT
TTAAGTCAAG
CGAGATCTTIT
TGATCACGAT
TAGGGAATCA
CTGAAGTTAA
GATTTTARAG
GCTAGGGGAT
TATACATAAT
AATATTCTTC
ATAGGGAAGA
TTTCCTGTAT
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ATCTTATCAA
GATCCCATTC
GICGGTCGET
ARRGAGGTCA
GACTTTACTC
TGGTATGAAC
GGTTTATAAG
ACCGTTGTGG
TGCATTGAAT
CCGTGGTATG
TTACGGATTA
ATTTCAATTC
TGGETTATATG
AMMCTATACA
GAGTCTTATC
GAAGTGCAAT
ARCTGACTCT
TAGAGAGGTT
TTTGGCTATA
AATGTTAGGC
CACCTATCAG
GTCATITCTA
TTCTGRATTT
ACAGCTAAAR
AGTCTGTATA
GGGTGTAATG
AGGATAATTT
ARAAATGATT
TTGCCARATG
ATGATATATA
TCCATTICTG
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GGGAATAGTC
TCTATTTCAC
ACATCAAGCA
GCTCGATTAG
GAGTATCITG
CCACCACAAC
AACTTAACGG
AGAGACATAG
GARATCCCAA
CCGATTGAAC
CAGCARAGATT
TTACTGAGTG
TCGACAAAGG
GCTGTCCCTA
CATCCAGRAG
CATATTTATG
TTGCTCCTCC
GCAACATTAT
TTGGAGGCAA
CCATTCRACT
CTAATCCCGT
ATCACTAAAT
CGTAAGRRAT
TCATTCTTTA
ARGTTCCTCG
TTCTAATTTG
CTCTAACCTC
TTARGAAARA
ATTGTGARAGT
ARATAACTAA
GT

TCCATAAGTT
CAAATTCACT
CAAGTTGGTA
GAGGGAGCTT
AGCCATCYIGT
GAAATTATGG
CTARATCAGR
ACATTGAGAC
TGCAATCATT
GGGTTATTCA
CAATACTGIG
CCATGATCAT
ATGAAGAGTA
ACATTCTTAC
ACCTCAGAAA
AGAAAATAAT
AATTAGGCGG
CTTCTATTGA
ATATTGTAAT
TAAATAAGCT
ACTGGTTGCG
TACAACAATG
CCAAGCGGCC
ATGAAAGCTIC
GTGCAATCAT
CACTTGAAGT
TGAATCTATA
ATCCGACACT
GTCTAGCCTA
TAARARATTG
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Figure 12

SEQ ID NO:2 DNA sequence encoding APMV-8 Nucleoprotein (NP)

1 ATG TCA TCT GTG TTC AAT GAG TAT CAG GCG CTT CAA GA2A CAA CTT GTG 48
49 AARG CCG GCT GTCT AGG AGA CCT GAT GTT GCC TCA ACG GGT TTA CIC AGA 96
97 GCG GAA ATA CCT GTC TGT GTT ACR TTA TCT CAA GAC CCC GGT GAG AGR 144

145 TGG AGC CTT GCT TGC TTG AAT ATT AGA TGG CTT GCG AGT GAT TCA TCR 182
193 ACC ACA CCA ATG AAG CAA GGA GCA ATA TTG TCA CTG CTG AGT CTA CAT 240
241 TCA GAC AAT ATG CGAR GCT CAC GCA ACA TTA GCA GCA AGG TCT GCA GAT 288
289 GCT TCA CTC ACC ATA CTT GAG GTA GAT GAA GTA GAT ATT AGC AAC TCA 336
337 CTA ATC AAA TTC AAC GCC AGR AGT GGT GTA TCT GAC ARA CGC TCA AAT 384
385 Cam TTG CTT GCA ATT GCG GAT GAC ATC CCC ARA AGT TGC AGT AAT GGG 432
433 CAT CCA TTT CTT GAC ACA GAC ATT GAG RCC AGA GAC CCG CTC GAT CTA 480
481 TCAR GAG ACT ATAR GAT CGC CTG CAG GGT ATT GCA GCT CAG ATA TGG GTG 528
32% TCA GCC ATA ARG AGC ATG ACA GCG CCT GAC ACC GCA TCA GAG TCA GAR 376
577 AGT AAG AGG CTG GCC AAA TAT CARA CAR CARA GGC CGA CTG GTT AAG CARA 624
625 GTAR CTC TTG CAT TCT GTA GTC AGG ACA GAA TTT ATG AGA GTT ATT CGG 672
673 GGC AGC TTIG GTA CTG CGC CAG TTT ATG &TT AGC GAG TGC ARG AGG GCT 720
721 TCR GCC ATG GGC GGA GAC ACA TCT AGG TAC TAT GCT ATG GTG GGT GAC 168
769 ATC AGT CTT TAC ATC AAG AAT GCA GGA TTG ACT GCA TTT TTIC CIC ACC B1i6
817 CTG ARG TTC GGA GTT GGT ACC CAG TAT CCA ACC TTA GCA ATG AGT GIT 864
865 TTC TCC AGT GAC CTT AAA AGG CTT GCT GCA CTC ATC AGG CTA TAC AARA 912
913 ACC RAG GGA GAC RAT GCA CCA TAC ATG GCA TTC CTG GAG GAC TCC GAT 960

961 ATG GGA ARAT TTT GCT CCA GCA AAT TAT AGC ACA ATG TEC TCT TAT GCC 1008
1009 ATG GGC ATT GGG ACA ATT CTG GAA GCA TCT GTA TCT CGA TAC CAG TAT 1056
1057 GCC AGAR GAC TTT ACC AGT GAG AART TAT TTC CGT CTT GGA GTT GAG ACA 1104
1105 GCC CAAR AGC CAG CAG GGA GCA TTT GAC GAG AGA ACA GCC CGA GRA ATG 1152
1153 GGC TTG ACT GAG GAA TCA AAZR CAG CAG GTT AGA TCA CTG CTA ATG TCA 1200
1201 GTA GAC ATG GGT CCC AGT TCA ATT CAT GAG CCA TCT CGC CCT GCA TTT 1248
1249 ATC AGT CAA GAAR GAA AAT AGG CAG CCT GCC CAG AAC TTG TCA GAT ACT 1294
1257 CAG GGT CAG ACC AAG CCA GTC CCG AAG CAG CCC GCR CCA AGG GCC GAC 1344
1345 TCA GAT GAC ATT GAT CCA TAC GAG AAC GGG CTA GAA TGG TAA 1386

SEQ ID NO:3 Protein sequence of APMV-8 Nucleoprotein (NP)

1 MSSVENEYQALQEQLVKPAVRRPDVASTGLLRAEI EVCVTILSQDPGER 48
49 WSLACLNIRWLASDSSTTPMKQGAILSLLSLHSDNMRAHATLAARSAD 96
97 ASLTILEVDEVDISNSLIKFNARSGVSDEKRSNQLLATIADDIPRSCSNG 144
145 HPFLDTDIETRDPLDLSETIDRLOGIAAQIWVSATIKSMTAPDTASESE i%2
193 SKRLAKYQQOGRLVEQVLLHSVVRIEFMRVIRGSLVLROFMVSECKRA 240
241 SAMGGDTSRYYAMVGDISLYIKNAGLTAFFLTLEFGVGTQYPTLAMSY 288
289 FSSDLKRLAALIRLYKTRGONAPYMAFLEDSDMGNFAPANYSTMYSYA 336
337 MGIGTILEASVSRYQYARDFTSENYFRLGVETAQSQQGAFDERTAREM 384
385 GLTEESKQQVRSLIMSVDMGPSSIHEPSRPAFISQEENRQPAQNLSDT 432
433 QGQTKPVPKQPAPRADSDDIDPYENGLEW* 462
19/54
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Figure 13

SEQ ID NO:4 DNA sequence encoding APMV-8 Phosphoprotein (P)

1 ATG GAT TTC GCC AAT GAT GAA GAA ATT GCA GAA CTT TTG AAT CIC AGC 48
49 ACC AAT GTA ATC RAAG GAG ATT CAG AxA TCC GAA CTC ARG CCT CCC CaR 96
97 ACC ACC GGA CGR CCA CCT GTC AGT CARA GGG AAC ACA AGA AAT CTA ACT 144

145 GAT CTA TGG GAA ARG GAG ACT GCA AGT CAG ACC ARG ACA CCG GCC CaA 182
193 TCT ACA CAR ACC ACA CAA GTT CAG TCT GAT GAR AAT GAG GAG GGA GAA 240
241 ATC AAG TCC GAG TCA ACT GAT GGC CAC ATC AGAR GGA ACT GTT AAT CAA z88
289 TCA GAG CAR GIC CCA GAA CaAA RAC CAG AGC AGA TCT TCA CCA GGT GAT 336
337 GAT CTC GAC AGA GCT CIC AAC BAG CTT GAR GGG AGA ATC AAT TTIA ATC 384
385 AGC TCA ATG GAC ARA GAR ATT AAA” AAG GGC CCT CGC ATC CAG AART CIC 432
433 CCT GGG TCC CAG GCG GCA ACT CAR CAG GCG ACC CAC CCA TIG GCA GGG 480
481 GAC ACC CCG AAC ATG CAR GCA CAG ACA AAA GCC CTG GCG RAAG CCR CAT 528
52% CRR GAG GCA ATC AAT CCT GGC AAC CAG GAC ACA GGA GAG AGT ATT Car 576
577 TTA CCA CCT TCC ATG GCA CCA CCA GAG TCA TTA GIT GGT GCA ATC CGC 624
625 BAAT GCA CCC CAR TTC GTG CCA GAC CAA TCT ATG ACG AAT GTZ GAT GCG 672
673 GGG AGT GTC CAA CTA CAT GCA TCA TGT GCA GAG ATG ATA AGT AGA ATG 720
721 TTT GTA GAA GIT ATA TCC AAG CTT GAT AAA CTC GAG TCG AGA CTG AAT 768
768 GAT ATA GCA AAA GTT GTG AAC ACT ACC CCC CTT ATT AGG AAT GAT ATT 816
817 AAC CRA CTT AAG GCC ACAR ACC GCA CTG ATG TCT AAC CAA ATT GCC ICC 864
865 ATA CRA ATT CTT GAC CCA GGG AAT GCA GGG GTG AGG TCC CTC TCT GAR 912
913 ATG ARA TCT GTG ACG RAG AAA GCT GCT GTT GTA ATT GCA GGG TIT GGA 960

§61 GAC GAC CCA ACT CAA ATT ATT GAAR GAA GGC ATT ATG GCC AAR GAT GCT 1008
1009 CTT GGA 2AA CCT GTG CCT CCA ACAR TCT GTT ATC TCR GCC ARA GCT CAG 1054
1057 ACT TCT TCC GGT GTG AGT AAG GGT GAR ATA GAA GGA TTG ATT GCA TTG 1104
1105 GTG GRA ACA TIR GTT GAC AAT GAC AAG BAG GCA GCA ARAA CTIG ATT AAR 1152
1153 ATG ATT GAT CAA GTT AAR TCC CAT GCC GAT TAC GCC CGA GTIC AAG CAG 1200
1201 GCA ATA TAT AAT GCG TAA 1218

SEQ ID NO:5 Protein sequence of APMV-8 PhosphoProtein (P)

1 MDFANDEEIAELLNLSTNVIKEIQKSELEPPQTTGRPPVSOGNTRRLT 48

49 DLWEKETASQTRTPAQSTQTTOVQSDENEEGE IKSESTDGHIRGTVNQ 96

g7 SEQVPEQNDSRSSPGDDLDRALNKLEGRINLISSMEKE IKKGPRIQNT, 144
145 PGSQAATQRATHPLAGDT PNMOAQTEALAKPHOEATINPGNODTGESTH 192
193 LPPSMAPPESLVGAIRNAPQFVPD)SMTNVDAGSVQLHASCAEMI SRM 24Q
241 FVEVISKLDKLESRLNDIAKVVNTTPLIRNDINQLKATTALMSNQIAS 288
289 IQILDPGNAGVRSLSEMKSVIKKAAVVIAGFGDDPTQIIEEGIMAKDA 336
337 LGKPVPPTSVISAKAQTSSGVSKGEIEGLIALVETLVDNDKKAAKLIK 384
385 MIDOVKSHADYARVEQAIYNA* 406
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SEQ ID NO:6 DNA sequence encoding APMV-8 Matrixprotein (M)

1 ATG GCA TAT ACA ACA TTG AAA CTG TGG GTG GAT GAG GGT GAC ATG TCG 48
49 TCT ®CG CTC CTA TCA TTC CCG TTG GTA CTA AAA GAG ACA GAC AGA GGC 96
97 ACA AAG GAG CTT CAA CCA CAG GTA AGG GTA GAT TCA ATT GGC GAT GTG 144

145 CAG AAC GCC Aan GAG TCC TCG ATA TTC GTG ACT CTA TAT GGT TTC ATC 192
193 Car GCA ATT AAG GAG AGT TCA GAT CGAR TCG aaA TTC TTC CAT CCA AAA 240
241 GAT GAC TTC AR CCT GAG ACA GTC ACT GCA GGA CTG GTA GTG GTA GGT 288
289 GCG ATC CGAR AT ATG GCT GAT GTT AAT ACC ATC TCT AAT GAC GCA CTr 334
337 GCG CTG GAG ATC ACT GTT AAG AARR TCT GCA ACT TCT CARA GAG ARA ATG 384
385 ACG GTIG ATG TTC CAC AAT AGC CCC LCT TCA TTG AGAR ACT GCA ATA ACT 432
433 ATC CGA GC2 GGA GGT TTC ATC TCG AAT GCA GAC GAG AAT ATA AAR TGT 480
481 GCC AGC ARA TTG ACT GCA GGA GTG CAG TAC ATA TTC CGC CCA ARTG TTIT 528
529 GTT TCA ATC ACT 2aA TTA CAC RAT GGC RAA CTA TAT AGG GTG CCC AAA 576
577 AGC ATC CAC AGC ATC TCA TCC ACT CTA CTG TAT AGT GTIG ATG TTG GAG 624
625 GTR GGA TTC AARA GTG GAT ATT GGG AAG GAT CAT CCC CAG GCh AAG ATG 672
673 CTG AAG ARG GTC ACA ATC GGC GAT GCA GAC ACA TAC TGG GGG TTT GCA 720
721 TGG TTC CAC CTG TGC AAT TTC AAA AAG ACA TCC TCT AAG GGA AAG CCA 768
769 AGR ACG CTA GAC GAA CTA AAG ACA AAA GTC ARA AAT ATG GGG TTG AAR 816
817 TTG GAG TTA CAT GAC CTG TGG GGT CCG ACT ATT GTG GTC CAA ATIC ACT 864
865 GGC AAG AGC AGC AAA TAT GCT CAA GGA TTT TTT TCC TCC AAT GGT ACT 812
913 TGT TGT CTC CCA ATC AGC AGA TCT GCA CCA GAG CTT GGG AAG CIT CIG 960

961 TGG TCT TGT TCR GCA ACT ATA GGT GAC GCA ACA GTT GIT ATC CARA TCA 1008
1008 AGC GAG AAR (GGG5 GAA CTC CTA AGG TCT GAT GAC CTC GAG ATA CGA GGT 1056
1057 GCT GTG GCC TCC AAG AAR GGT AGRE CTG GGC TCA TTT CAC CCC TTC AAR 1104
1105 ARR TGR 1110

SEQ ID NO:7 Protein scquence of APMV-8 Matrixprotein (M)

1 MAYTTLKLWVDEGDMSSSLLSFPLVLKETDRGTRELQPQVRVDSIGDV 48
49 ONAKESSIFVTILYGFIQATKESSDRSKFFHPKDDFEPETVTAGLVVVG 96
97 ATRMMADVNTISNDALALEITVKKSATSQEKMTIVMFHNSPPSLRTAIT 144
145 IRAGGFISNADENIKCASKLTAGVOYIFRPMIVITTKLANGKLYRVPK 192
193 SIHSISSTLLYSVMLEVGFKVDIGKDHPQARKMLKKVTIGDADTYWGEA 240
241 WFHLCNFKKTSSKGKPRILDELKTKVKNMGLKLELHDLWGPT IVVQIT 288
289 GKSSKYAQGFFSSNGTCCLPISRSAPELGKLLWSCSATIGDATVVIOS 336
337 SEKGELLRSDDLEIRGAVASKKGRLGSFHPFKK* 370
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SEQ ID NO:8 DNA sequence encoding APMV-8 Fusionprotein (F)

1 ATG GGT CAA ATA TCR GTA TAT CTA ATT RAAT AGC GTG CTA TTA TIG CTG 48
49 GTA TAT CCT GTG AAT TCG ATT GAC AAT ECA CTC ATT GCC CCA ATC GGA 94
87 GTT GCC AGC GCa AAT GAA TGG CAG CTT GCT GCA TAT ACA ACA TCA CTT 144

145 TCA GGG ACA ATT GCC GTG CGA TTC CTA CCT GTG CTC ©CG GAT ARAT ATG 192
183 ACT ACC TGT CTT AAA GAR ACA ATC ACT ACA TAC AART ART ACT GIC AAC 240
241 AAC ATC TTA GGT CCA CTC AAZ TCC AAT CTG GAT GCA CTG CTC TCAZ TCT 288
289 GAG ACT TAT CCC CAG ACA AGA TTA ATT GGG GCA GTT ATA GGT TCA ATT 336
337 GCT CTC GGT GTT GCA ACA TCG GCT CAA ATC ACT GCT GCA GTT GCT CTC 384
385 AAG ChA GCG CAA GAC AAT GCA AGG AAC ATA CTA GCR CTC ARA GRA GCA 432
433 CTG TCC AAA ACC AAT GAG GCG GTC AAG GAG CTT AGT AGT GGG TTA CAA 480
481 CAA ACA GCT ATT GCA CTT GGT AAG ATA CAG AGT TTT GTG AAT GRG GAA 528
529 ATT CTG CCa TCT ATC AAC CaZ CTG AGC TGC GAG GTG ACA GCC AAT Anz 57§
577 CTT GGG GTG TAT TTA TCT CTG TAT CTC ECA GAZ CTG ACC ACC ATZ TTC 624
625 GGT GCA CAG CTG ACC AAC CCT GCAR TTG ACT TCA TTR TCA TAT CRA GCA 672
673 CTG TAC AAC CTG TGT GGT GGC AAC ATG GCA ATG CTT ACT CAG A2ZG ATT 720
721 GGA ATT AAAR CAG CAA GAC GTT AAT TCG CTA TAT GAR GCC GGA CTA ATC 768
76% ACA GGA CAA GTC ATT GGT TAT GAC TCT CAT TAC CAG CTG CTG GTC ATC 816
817 CAG GTC AAT TAT CCA AGC ATT TCT GAG GTC ACT GGT GBTA CGT GCG ACA 864
865 GAR TTA GTC ACT GIT AGT GTA ACA ACA GAC ALG GGT GAR GGG ARA GCA 912
%13 ATT GTA CCC CAR TTT GTA GCT GAA AGT CGG GTG ACT ATT GRA G2AG CTT 960

%61 GAT GTC GCA TCT TGT AAR TTC AGC AGC ACG ACC CT2 TAT TGC AGG CAG 1008
1009 GTC AAC ACA AGG GCA CTT CCC CCG CTA GTA GCT AGC TGT CTT CGA GGT 1056
1057 AAC TAT GAT GAT TGT CAA TAT ACC ACA GAG ATT GGA GCA TTA TCA TCC 1104
1105 CGG TAT ATA ACA CTA GAT GGG GGG GTIC TTA GTT AAT TGC AAG TCA ATT 1152
1153 GTT TGT AGG TGC CTT AAT CCA AGT ARG ATC ATC TCT CZA AAT ACA AAC 1200
1201 GCT GCA GTA ACA TAT GTT GAT GCC ACA ATC TGC ARR ACA ATT CAA TTG 1248
1249 GAT GAT ATA CAA CTC CAG CTG GAA GGG TCA CTA TCA TCA GTT TAT GCA 1298
1297 2AGA AAC ATC TCA ATT GAG ATC AGT CAG GTG ACC ACA TCC GGG TCT TTA 1344
1345 GAT ATC AGC AGT GAG ATA GGA AARC ATC RAT AART ACG GTG AAT CGT GTG 1392
1393 GAG GAT TTA ATT CAC CAAR TCA GAG GAA TGG CTG GCA AAG GTT AAC CCa 1440
1441 CAC ATT GTT AAT AAT ACA ACA CTA ATT GTA CTC TGT GTG TTA AGT GCG 1488
148% CTT GCT GTG ATC TGG CTG GCA GTA TTA ACG GCT ATT ATA ATA TAC TTG 1536
1537 AGA ACA AAG TTG AAG ACT ATA TCG GCA TTA GCT GTA ACC AAT ACA ATA 1584
1585 CAG TCT AAC CCC TAT GTT ARAC CAA ACG AAA CAT GAA TCT RAG TTT TGA 132

SEQ ID NO:9 Protein sequence of APMV-8 Fusionprotein (F)

1 MGOISVYLINSVLLLLVYPVNSIDNTLIAPIGVASANEWQLARYTTSL 48

49 SGTIAVRFLPVLPDNMTTCLKETITTYNNTVNNILGPLKSNLDALLSS 96

97 ETYPOTRLIGAVIGSIALGVATSAQITAAVALKQRQDNARNILALKEA 144
145 LSKTNEAVKELSSGLOOTAIALGKIQSFVNEEILPSINGLSCEVTANK 192
193 LGVYLSLYLTELTTIFGAQLTNPALTSLSYQALYNLOCGGNMAML TQKT 240
241 GIKQODVNSLYEAGLITGOVIGYDSHYQLLVIQVNYPSISEVIGVRAT 288
289 ELVIVSVTTDKGEGKAIVPQFVAESRVTIEELDVASCKFSSTTLYCRQ 336
337 VNTRALPPLVASCLRGNYDDCQYTTEIGALSSRY ITLDGGVLVNCKSI 384
385 VCRCLNPSKIISOQNTHNAAVTYVDATICKTIQLDEIQLQLEGSLSSVYA 432
433 RNISIEISQVTTSGSLDISSEIGNINNTVNRVEDLIHOSEEWLAKVNE 480
481 HIVNNTTLIVLCVLSALAVIWLAVLTATIIIYLRTKLKTISALAVTNTI 528
529 QSNEYVHNQTKHESKE* 544
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SEQ ID NO:10 DNA sequence encoding APMV-8 Hemagglutinin/neuraminidase (HN)

1 ATG AGT AAC ATT GCA TCC AGT TTA GAA AAC ATT GTA GAG CAG GAT AGT 48
49 (CGR ARA ACA ACT TG AGG GCC ATC TTT AGA TGG TCC GTT CTT CTT ATT 96
97 ACA ACA GGA TGC TTA GCC TTA TCC ATT GTIT AGC ATA GTT CRA ATT GGA 144

145 AAT TTG AAA ATT CCT TCT GTA GGG GAT CTG GCT GAT GAA GTG GTG ACA 192
193 CCC TTG AAA ACC ACT CTG TCA GAT ACA CTC AGG AAT CCA ATT AAC CAG 240
241 ATA AAT GAT ATA TTT AGS ATT GTT GCC CTT GAT ATT CCA TTG CAA GTG 288
289 ACC AGT ATC CAA AAA GAC CTT GCA AGT CAA TTT AAC ATG TTG ATA GAT 336
337 AGT TT2 AAT GCT ATC AAA TTA GGC AAC GGG ACC RAC CTT ATC ATA CCT 384
385 ACR TCA GAC AAG GAG TAT GCA GGA GGA ATT GGA AAC CCT GTA TTT ACT 432
433 GTC GAT GCT GGA GGT TCT ATA GGA TTC 2ZAA CAG TTT AGC TTA ATA GAR 480
481 CAT CCG AGC TTT ATT GCT GGA CCT ACA ACG ACC CGR GGC TGT ACA AGR 528
529 ATR CCC ACT TTT CAC ATG TCA GAA AGT CAT TGG TGC TAC TCA CAC AAC 576
577 ATC ATC GCT GCT GGC TGT CAA GAT GCC AGT GCA TCC AGT ATG TAT ATC 624
625 TCR ATG GGA GTT CTC CAT GTG TCC TCA TCT GGC ACT CCC ATT TTT CIT 672
673 ACT ACT GCA AGT GAG CTG ATA GAC GAT GGA GTT AAC CGT AAG TCA TGC 728
721 AGC ATT GTA GCA ACC CRA TTT GGC TGT GAC ATT TTG TGC AGT ATT GIC 768
769 ACA GAG AAG GAG GGA GAT GAT TAC TGG TCT GAT ACT CCG ACT {CA ATG 816
817 CGC CAC GGC CGT TTT TCA TTC AAT GGT AGT TTT GTA GRA GCC GRAA CTA 864
B65 CCA GTG TCC AGT ATG TTC TCA TCA TTC TCT GCC AAC TAC CCT GCT GTG g12
G13 GGA TCA GGC GAA ATT GTA ARA GAT AGA ATA TTA TTC CCA ATT TAC GGR 960

561 GGT ATA AAG CAG ACT TCA CCA GAG TTT ACC GAA TTA GTG ARA TAC GGA 1408
1005 CTC TTT GTA TCA ACA CCT ACA ACT GTG TGC CAG AGT AGC TGG ACT TAT 1056
1057 GAC CAG GTA AAA GCT GCG TAT AGG CCA GAT TAC ATA TCA GGC CGG TIC 1104
1135 TGG GCA CAR GTG ATA CTC AGC TGC GCT CTT GAT GCAR GTC GAC TTA TCR 1152
1133 AGT TGT ATT GTA AAG ATT ATG AAT AGC AGC ACA GTG ATG ATG GCA GCG 1200
1201 GAR GGA AGG ATA ATG AAG ATA GGG ATT GAT TAC TTT TAC TAT CAG CGG 1248
1249 TCA TCT TCT TGG TGG CCA TTG GCA TTT GTC ACA AAA CTA GAC CCG CAR 1296
1297 GAG TTG GCA GAC ACA AAC TCA ATA TGG CTG ACC AAT TCC ATA CCA ATC 1344
1345 CCG CAA TCA AAG TTC CCT CGG CCT TCA TAT TCA GAA AAT TAT TGC ACA 1392
1393 ARG CCA GCA GTT TGC CCT GCT ACT TGT GTC ACT GGT GTG TAC TCT GAT 1440
1441 ATT TGG CCC CTG ACC TCA TCT TCA TCA CTC CCG AGC ATA ATT TGG ATC 1488
1489 GGC CAG TAC CTT GAT GCT CCT GTT GGA AGG ACT TAT CCT AGA TTT GGA 1536
1537 ATT GCA AAT CAG TCA CAC TGG TAC CTC CAA GAAR GAT ATT CTA CCC ACT 1584
1585 TCC ACC G6CA AGT GCG TAT TCA ACC ACT ACA TGT TTT ARG AAT ACT GCC 1632
1633 AGG AAT AGE GTG TTC TGC GTC ACC ATT GCC GARAR TTT GCA GAT GGG TTG 1680
1681 TTT GGA GAG TAC AGG ATA ACA CCT CAG TTG TAC GRE TTA GTG AGAR RAT 1728
1729 AAT TGA 1734

SEQ ID NO:11 Protein sequence of APMV-§ Hemagglutinin/neuraminidase (HN)

1 MSNIASSLENIVEQDSRKTTWRAIFRWSVLLITTGCLALSIVSIVQIG 48

49 NLKIPSVGDLADEVVTPLKTTLSDTLRNPINQINDIFRIVALDIPLOV 96

87 TSIOKDLASQFNMLIDSLNAIKLGNGTNLIIPTSDKEYAGGIGNFVET 144
145 VDAGGSIGFKQFSLIEHPSFIAGPTTTRGCTRIPTFHMSESHRCY SHN 192
183 ITAAGCQDASASSMYISMGVLHVSSSGTPIFLTTASELIDDGVNRRKSC 240
241 SIVATQFGCDILCSIVIEKEGDDYWSDT PTPMRHGREY SFNGSFVEARL Z88
289 PVSSMFSSFSANYPAYVGSGEIVRDRILFPIYGGIKQTSPEFTELVKYG 336
337 LEVSTPTTVCQRSSWIYDQVEARYRPDY ISGRFHAQVILSCALDAVDLS 384
385 SCIVKIMNSSTVMMAAEGRIMEKIGIDYFYYQRSSSWWPLAFVTKLDEQ 432
433 ELADTNSIWLINSIPIPOSKFPRPSYSENYCTKPAVCPATCVIGVYSD 480
481 IWPLT3SSSLPS I IWIGQYLDAPVGRTYPRFGIANQSHWYLOEDILPT 528
529 STASAYSTTTCFENTARNRVFCVTIAEFADGLEGEYRITPQLYELVRHN 376
577 N* 578
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SEQ ID NO:12 DNA sequence encoding APMV-8 Polymerase (L)

1 ATG GAG GGC GAC CTC TAC ACA AAC ATG GAT ATA AAR CAA GTT GAC CTG 48
49 ATA ATA CAA {CC GAG GTT CAT CTC GAT TCA CCC ATC ATA TTG AAT AAR 96
97 CTG GCA CTA TTA TGG CGC TTG AGT GGT TTA CCC ATG CCT GCA GAC CTA2 144

145 CGA CAA AAA TCC GTA GTG ATG CAC ATC CCG GAC CAC ATC TTA GARA AAR 152
183 TCA GAA TAT CGG ATC AAG CAC CGT CTA GGG ABA ATC ARG AGT GAC ATA 240
241 ACA CAT TAC TGT CAG TAT TTT RAT ATT RAT TTG GCA AART ATT GAT CCG 288
289 ATA ACC CAC CCC AAR AGT TTG TAT TGG TTA TCC AGA CTA ACA ATA GCT 336
337 AGT GCT GGA ACT TTT AGG CAT ATG AAA GAT AGA ATC TTG TGT ACA GTT 384
385 GGC TCT GAA TTIT GGA CAC AAA ATT CAA GAT TTA TTT TCA CTG CIG AGC 432
433 CAT AAA CTA GTA GGT AAC GGG GAT TTA TTT AAT CAA AGT CTC TCR GGT 480
481 ACA CGT TTGC ACT GCA AGT CCG TTA TCC CCT TTA TGC ARAT CAA TIT GTIC 528
529 TCT GAC ATC AAG TCT GCA GTC ACG ACA CCC TGG TCA GRA GCT CGT TGG 578
577 7TICT TGG CTT CAT ATC AAR CAA ACA ATG AGA TAT CTG ATA AAZ CAA TCA 624
625 CGC ACT ACA AAT TCG GCT CAT TTA ACA GRA ATC ATA ARA GARZ GRA TGG 672
673 GGT TTA GTA GGT ATT ACT CCA GAT CTT GTC ATT CTT TTT GAC AGA GIC 720
721 AAT AAT AGT CTIG ACY GCA TTA ACA TTT GAG ATG GTT CTA ATG TAT TC2 768
769 GAT GTA TTA GAA TCC CGT GAC AAT ATT GTG TTA GTG GGG CGA CTA TCT 816
BLl7 ACC TIT CTA CAG CCA GTA GIT AGT AGA CTG GAG GTIG TTG TTT GAT CTa 864
B65 GTA GAT TCA TTG GCA AAA ATC TTA GGT GAC ACA ATA TAT GAG ATT ATT §12
013 GCAh GTG TTA GAG AGC TTL TCT TAT GGG TCA GTT CAR CTA CAT GAT GCA 960

961 AGT CAC TCT CAT GCA GGG TCT TTT TTT TCA TTT AAC ATG ARAT GAA CTT 1008
1009 GAT AAC ACA CTA TCA AAG AGG GTA GAT CCG 2AA CAC AAG AAC ACT ATA 1056
1057 ATG AGC ATT ATA AGA CAR TGC TTT TCT RAT CTA GAT GTT GAT CAA GCT 1104
1105 GCR GAG ATG CTR TGC CTG ATG AGA TTAR TTC GGA CAC CCA ATG TTAR ACT 1152
1153 GCR CCG GAT GCA GCA GCC AAR GTG AGG AARA GCA ATG TGT GCT CCA AAR 1200
1201 CIT GIT GAR CAC GAC ACC ATC TTG CaG ACA TTA TCT TTC TTC ARG GGG 1248
1249 ATA ATT ATA AAT GGG TAC AGA AGA TCA CAC TCT GGC CTG TGG CCC AAT 1296
1297 GTR GAG CCG TCT TCA ATT TAT GAT GAT GAT CTC aGA CAG CTG TaC TTA 1344
1345 GAG TCA GCA GAG ATT TCC CAT CAT TTT ATG CTT AAA AAC TAC RAG AGT 1392
1393 TTR AGC ATG ATE GAA TTC AAG ARG AGC ATA GAC TAL GART CTT CAT GAT 1440
1441 GAC CTA AGT ACT TTC TTA AAG GAT AGA GCA ATT TGC CGG CCG ARAZ TCC 1488
1489 CAG TGG GAT GTC ATA TTT CGT AAG TCT TTA CGC AGA TCT CAT ACG CAG 1536
1537 TCC CAG TAT CTG GAC GAA ATT AAG AGC RAC CGA TTG CTA ATT GAT TTT 1584
1585 CTT GAT TCT GCT GAR TTT GAC CCT GGR RAAR GARA TTT GCA TAT GTA ACC 1632
1633 ACR ATG GAT TAT TTG CAC GAT AAT GAR TTT TGT GCT TCA TAT TCT CTA 1680
1681 ARG GRA AAG GAG ATC AAA ACT ACT GGG AGG ATA TTT GCA ARA ATG ACA 1728
172% CGC AAT ATG AGA AGT TGC CAA GTA ATA CTT G&A TCT TTG TTA TCA AAG 1776
1777 CAT ATA TGC AAG TTC TTC AAA GAG AAT GGC GTT TCG ATG GAG CAA TTG 1824
1825 TCAR TTG ACC ARG AGT CTA CTT GCA ATG TCT CAA CTC TCA CCA AAA GTC 1872
1873 1TCG ACT TTG CAG GAC ACT GCA TCA CGT CAT GTA GGT ARAC TCA ARA TCT 1820
1921 CAG ATT GCA ACC AGC AAC CCA TCT CGG CAT CAC TCG ACA CCC AAT CAG 1968
1969 ATG TCA CTC TCA AAT CGAR AAA ACE GTT GTA GCA ACT TTC TTA ACA ACT 2016
2017 GAC TTG GAA AAA TAC TGC CTG CAG TGG CGA TAT TC2Z ACT ATT A2A TTG 2064
z065 TTT GCA CAAR GCT CTA AAT CAAR CTC TTT GGG ATT GAT CAC GGA TTT GAA 2112
2113 TGG ATA CAT TTA AGA CTT ATG AAC AGC ACC TTA TTT GIT GGC GAT CCT 2160
2161 TAC TCG CCT CCT GAAR GAT CCA ACA CTA GAA GAT AT2 GAT AAA GCA CCA 2208
2209 BAAT GAT GAT ATC TTC ATA GTIT TCT CCA AGG GGA GGC ATA GAG GGT TTZ 22586
2257 TGT CAG AARA ATG TGG ACC ATG ATA TCA ATT AGT GCT ATA CAC TGT GTA 2304
2305 GCa GAG AAR ATT GGT GCA CGA GTG GCA GCA ATG GTG CAG GGT GAT AAT 2352
2353 CAR GTA ATA GCT ATC ACC AAR GAA TTA TTIC AGA GGA GAG AAR GCT TGT 2400
2401 GRT GTC AGA GAT GAG TTA GAC GAG CTT GGT CAA GTG TTT TTT GAT GAG 2448
2449 TTC AAG AGA CAC AAT TAT GCA ATT GGA CAC AAT CTT AAG CTA AAT GAG 24986
2497 RCR ATA CAZ AGT CAA TCC TTT TTT GTA TAT TCC ARA CGA ATA TTC TTT 2544
2545 GAA GGG CGA TTG CTT AGT CAA GTC CTC RAA AAT GCT GCC ARG TTA TGT 2592
2593 ATG GTIT GCT GAC CAT CTA GGT GAA AAC ACT GTA TCT TCC TGT AGC AAC 2640
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2641 CTG AGC TCG ACR ATT GCC CGC TTRA GTG GAA AAT GGG TTIT GAG ARG GACU 2688
2689 ACT GCT TTT GTG TTG AAC CTA GTC TAC ATC ATG ACT CAG ATT CTT TTT 2736
2737 GAT GAG CAT TAC TCG ATT GTA TGC GAT CAC CAT AGT GTC ARA AGC TIG 2784
2785 ATT GGA TCA AAR AAC CAT CGG BAT TTA TTG TAT TCA TCT CTA ATA CCA 2832
2833 GGT CAG CTC GGC GGT TTC AAC TTC CTC AAT ATA AGT CGG TTG TTC ACT 2880
2881 AGG AAT ATA GGT GAC CCA GTA ACA TGT AGT CTG TCT GAT {TC ARA TGC 2828
2929 TTC ATA GCC GCA GGT CTC CTT CCA CCC TAT GTC CTA AARA AAT GTG GTT 2876
2877 CTG CGT GAG CCT GGT CCT GGG ACA TGG TTG ACG TTE TGC TCT GAT CCT 3024
3025 TAC ACC CTT AAC ATA CCA TAC ACA CAG CTT CCA ACC ACA TAT CTC AAR 3072
3073 BRAG CAC ACC CAG CGA TCA TTG CTT TCA CGT GCA GTA AAT CCT TTA TTA 3120
3121 GCC GGT GTA CAR (TG CCA AAT CAG CAT GAG GAA GAA GAG ATG TTS GCT 3168
3169 CGC TTT CTC CTT GAT CGT GaA TAT GTG ATG CCC CGC GIT GCT CAT GTA 3216
3217 ATA CTA GAR TCR TCA GTC CTT GGC AAR CGG RAA CAA ATC CAL GGC TTA 3264
3265 ATT GAT ACA ACT CCA ACC ATC ATT AGA ACA TCT CTA GIT AAT CTG CCA 3312
3313 GTG TCT AGA AAG AAA TGC GAA AAA ATA ATC AAT TAC TCT CTC ART TAT 3360
3361 ATT GCT GAG TGT CAT GAC TCC TTA CTT AGC CAG GTC TGC TTC AGT GAT 3408
3409 AAT AAG GAZ TAC TTG TGS TCA ACC TCC TTA ATA TCA GTT GAG ACC TGT 345¢
3457 AGT GTG ACA ATT GCG GAC TAT CTG AGA GLT GTC AGC TGG TCT AAT ATA 3504
3505 TTA GGG GGA AGR AAC ATA TCC GGG GTG ACT ACA CCT GAT ACT ATT GAR 3552
3553 TTA ATT CAR GGT TGT TTA ATA GGT GAA AAT TCT AGT TGT ACT CTT TGT 3600
3601 GARR TCG CAT GAT GAC GCA TTC ACG TGG ATG CAC TTG CCT GGC CCA CTT 3648
3649 TAC ATC CCT GAA CCA TCA GTT ACT AAC TCT ARA ATG CGT GTG CCA TAT 31696
3697 CTG GGT TCA AAR ACA GAG GAG CGG ARA ACA GCC TCA ATG GCA GCAR ATA 3744
3745 AAR GGA ATG TCA CAT CAC CTG CGT GCA GTC TTA AGA GGC ACA TCC GTA 3782
3793 TTT ATT TGG GCA TTT GGG GAT ACE GAT ATC AAT TGG GAT AAT GCA TTG 3840
3841 CAG ATT GCC CaR TCA CGG TGT AAC ATC ACA TTG GAT CAA ATG AGA TT2 3888
3889 CTT ACA CCA ATT CCT AGC AGT TCA AAT ATT CAA CAT AGA CTC GAT GAC 3936
34937 GGAR ATC AGC ACG CAG AAA TTT ACT CCT GCA AGC CTT GCT CGA ATC ACA 3984
3885 TCC TTC GTT CAT ATC TGT AAT GAC AGC CAG AGG TTA GAG AAG GAT GGC 4032
4033 TCA TCT GTC GAT TCA BAC TTG ATT TAC CAG CAA ATT ATG TTA CTT GGA 4080
4081 CTC AGC ATC TTT GAA ACA ATG TAC TCA ATG GAC CAR ARG TGG GTA TTC 4128
4129 AAT AAC CAT ACC TTG CAT TTG CAC ACT GGA CAC TCC TGT TGT CCA AGG 4176
4177 GAAR CTA GAC ATA AGT TTG GTG RAC CCG CCG 2GR CAT CAG ACC CCG GAG 4224
4225 CTG ACT AGC ACR ACA ACC AAC CCG TTC CTA TAT GAT CAG CTC CCA TTA 4272
4273 AAT CARA GAA AAT TTG ACA ACA CTT GAG ATT ARG ACA TTIT ARR TTC AAT 4320
4321 GAG CTC AAC ATT GAT GGT TTA GAT TTT GGT GAA GGA ATA CAZ TTA TTG 4368
4369 AGT CGT TGT ACT GCA BGA TTA ATG GCA GAAR TGT ATT CTA GAG GAG GGR 4416
4417 ATA GGC TCG TCA GTT AAA AAT GAA GCA ATT GTC AAT TTT GAT ARAT TCA 4464
4465 GTC AAT TGG ATT TCA GAG TGC CTR ATG TGT GAT ATT CGC TCAZ CTT TGT 4512
4813 GTT AAT TTA GGT CAA GAG ATA CTA TGT AGC CTG GCA TAC CAZ ATG TAT 45560
4561 TAC TTG CGA ATC AGG GGT AGA CGG GCC ATT CTT AAT TAC TTG GAC ACA 4608
4609 ACT TTG CAA AGG ATC CCT GTG ATA CAA TTA GCC AAC ATT GCA CTC ACC 4656
4657 ATT TCG CAC €CT GAG ATA TTT CGC AGA ATT GTC AAC ACC GGG ATC CAT 4704
4705 AAC CAG ATT AAG GGC CCA TAT GTG GCA ACA ACG GAT TTC ATA GCT GCA 4752
4753 AGT AGA GAT ATC ATA TTA TCA GGT GCA AGG GAG TAT CTA TCT TAT TTA 4800
4801 AGC AGT GGG CAG GAA GAC TGT TAC ACA TTC TTC AAC TGT CAA GAT GGG 48438
4849 GAT CTT ACT CCA ARA ATG GAR CAG TAT CTT GCA AGG AGG GCA TGC CTT 4896
4897 TT2 ACA TTA TTG TAT AAT ACT GGG CAC CAG ATC CCC GTT ATC CGA TCA 4944
45845 CTG ACG CCA ATA GAG AAG TGC ARG GTG CTC ACA GAR TAC AAT CAA CaA 4992
4893 ATT GAG TAC GCA GAT CAA GAG TTT AGC TCT GTA CTA AAA GTG GTC AAT 5040
5041 GCA CTA CTA CAR AAT CCT AAG ATA GAT GCA TTA GTT TCA AZAT CTC TAC 5088
S08% TTC ACC ACC AGA CGT GTT CTA TCA AAC CTC AGA TCA TGT GAT A2G GCT 5136
5137 AGAR TCA TAT ATT GAA TAT TTG TAC ACT GAG GaAC TTC GGA GAG ARA GAG 5184
5185 GAT ACA GTA CAA TAT GAC ATC ATG ACA ACA ARC GAT ATC ATZ CTT ACT 5232
5233 CAT GGT CTA TTC ACA CAG ATC GAA ATA TCT TAT CAA GGG AAT AGT CTC 5280
528% CAT AAG TTC CTT ACT CCG GAT AAL GCG CCT GGA TCT TTG ATC CCA TTC 5328
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5329 TCT ATT TCA CCA AAT TCA CTT GCA TGT GAC CCT CTT CAT CAC TTG CTC 5376
5377 BAAG TCG GTC GGT ACA TCA AGC ACA AGT TGG TAC AAG TAT GCAR ATC GCC 5424
2425 TAT GCA GTG TCT GAA AAG AGG TCAR GUT CGA TTA GGA GGG AGC TTG TAC 5472
5473 ATT GGT GAA GGG AGC GGA AGT GTG ATG aCT TTA CTC GAG TAT CTT GAG 5520
5521 CCA TCT GTT GAC ATA TTT TAC AAT TCA CTC TTC TCA AAT GGT ATG AAC 5568
5569 CCA CCA CAA CGA AAT TAT GGG CTT ATG CCA CTA CAR TTT GTG AAT TCG 56l6
5617 GTG GTIT TAT AAG AAC TTA ACG GCT AAA TCA GAA TGT AAG CTA GGG TTT 5664
5665 GTC CAG CAA TTT AAR CCG TTG TGG AGA GAC ATA GAC ATT GAG ACT AAT 5712
5713 GTT ACA GAT CCA TCA TTT ATC AAT TTT GCA TTG AAT GAA ATC CCA ATG 5760
5761 CAR TCA TTA AARA CGA GTA BRAT TGT GAT GTG GAA TTT GAC CGT GGT ATG 5808
5809 CCG ATT GAAR CGG GTT ATT CAG GGT TAC ACC CAT ATC TTA CTT GTT GCC 5856
53857 ACT TAC GGA TTA CAG CAA GAT TCA ATA CTG TGG GTG ARG GTA TAT AGG 5904
5605 ACR TCT GAA AAR GTA TIT CAA TTIC TTA CTG AGT GCC ATG ATC ATG ATC 5952
5%53 TTT GGT TAT GTA AAA ATC CAC AGG AAT GGT TAT ATG TCG ACA ARG GAT 6000
6001 GAR GAG TAC ATA TTG ATG TCT GAC TGC AAG GAA CCT GTA AAC TAT ACA 6048
6049 GCT GTIC CCT AAC ATT CTT ACA CGT GTR AGT GAT TTA GTG TCG AAG AAT 6086
60%7 CTG AGT CTT ATC CAT CCR GAA GAC CTC RGA ARA GTA AGG TGT S2A ACA 6144
6145 GAT TCC CTG AAT TTG AAG TGC AAT CAT ATT TAT GAG ARA ATA ATT GCC 6192
6133 AGA ARA ATT {CA TTA CAG GTA TCA TCA ACT GAC TCT TTIG CTC CTIC CaAa 6240
6241 TTA GGC GGT GTT ATC RAC TCG GTIG GGC TCA ACT GAT CCT AGE GAG GTT 6288
6289 GCA ACA TTA TCT TCT ATT GAG TGT ATG GAC TAT GTT GTIC TCA TCA ATT €336
6337 GAT TTG GCT ATA TTG GAG GCA AAT ATT GTA ATC TCA GAG AGT GCT GGT 6384
6385 CTT GAC CTC GCT TTA ATG TTA GGC CCA TTC AAC TTA AART AAG CTT AAG 6432
6433 AA”AR ATT GAC ACAR ATC CTT AAG TCA AGC RCC TAT CAG CTA ATC CCG TaC 6480
6481 TGG TTG CGC TAT GAG TAC TCT ATT AART CCG AGA TCT TTG TCA TTIT CTA 6528
6529 ATC ACT AAAR TTA CAA CAA TGC CGA ATT TCA TGG TCA GAT ATG ATC ACG 6576
6577 ATT TCT GAA TIT CGT AAG AAA TCC 2AG CGG CCT ATA TTT ATC ARA CGA 6624
6625 GTA ATA GGG AAT CAA CAG CTA ARM TCA TTC TTT AAT GAA AGC TCA AGT 6672
6673 ATT GIT TTG ACT CGG GCT GAA GTT AAR GTC TGT ATA A2G TTC CTC GGT 6720
6721 GCA ATC ATC AAG TTG ARA TAA 6741

There are two ATG codons (bold and underline) that could be the start codon for APMV
8 Polymerase (L).
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SEQ ID NO:13 Protein sequence (1) of APMV-§ Polymerase (L)

1 MEGDLYTNMDIKQVDLIIQPEVHLDSPITINKLALLWRLSGLPMPADL 48
49 ROKSVVMHIPDHILEKSEYRIKHRLGKIKSDITHYCQYFNINLANIDP 96
97 ITHPKSLYWLSRLTIASAGTFRHMKDRILCTVGSEFGHKIQDLFSLLS 144
145 HELVGNGDLENQSLSGTRLTASPLSPLCNQFVSDIKSAVITPWSEARW 192
123 SWLHIKQTMRYLIKQSRTTNSAHLTEITKEEWGLVGITPDLVILFDRV 240
241 NNSLTALTFEMVLMYSDVLESRDNIVLVGRLSTFLOPVVSRLEVLEDL 288
289 VDSLAKILGDTIYEIIAVLESLSYGSVQLHDASHSHAGSFFSFNMNEL 336
337 DNTLSKRVDFEBENTIMSIIRQCFSNLDVDQAAEMLCLMRLEGHPMLT 384
385 APDAAAKVREAMCAPKLVEHDTILQTLSFFKGIIINGYRRSHSGLWEN 432
433 VEPSSIYPDDLROLYLESAEISHAFMIKNYKSLSMIEFKKSIDYDLHED 480
481 DLSTFLEDRAICRPKSOWDVIFRKSLRRSHTQSQYLDEIKSNRLLIDT 528
529 LDSAEFDPGREFAYVTIMDYLHDNEFCASYSLRKEKEIKTTGRIFARKMT 576
5717 RNMRSCQVILESLLSKHICKFPFEENGVSMEQLSLTKSLLAMSQLS PRV 624
625 STLODTASRHVGNSKSQIATSNPSRHHSTPNQMSLENRKTVVATFLTT 672
673 DLEXYCLOWRYSTIKLFAQALNQLFGIDHGFEWIHLRLMNSTLEVGDE 720
721 YSPPEDPTLEDIDKAPNDDIFIVSPRGGIEGLCOQKMWTMISISAIHCY 768
769 AEKIGARVAAMVQGDNQVIAITKELFRGERACDVRDELDELGQVFFDE 816
817 FKRENYAIGHNLKLNETIQSQSFEVYSKRIFFEGRLLSQVLENAAKLC 864
865 MVADHLGENTVSSCSNLSSTIARLVENGFEKDTAFVINLVYIMTQILE 912
813 DEHYSIVCDHHSVKSLIGSKNHRNLLYSSLIPGQLGGENFLNISRLET 360
961 RNIGDPVTCSLSDLECFIAAGLLPPYVLENVYVLREPGPGTALTLCSDP 1008
1009 YTLNIPYTOLPTTYLKKHTQRSLLSRAVNPLLAGYQVPNQHEEEEMLA 1056
1057 RFLLDREYVMPRVARVILESSVLGKREKQIQGLIDTTPTIIRTSLVNLP 1104
110% VSRKKCEKIINYSLNYIAECHDSLLSQVCFSDNKEYLWSTSLISVETC 1152
1153 SVTIADYLRAVSWSNILGGRNISGVITPDTIELIQGCLIGENSSCTLC 1200
12C1 ESHDDAFT@WMHLPGPLYIPEPSVINSKMRVPYLGSKTEERKTASMAAT 1248
12495 KGMSHHLRAVLRGTSVFIWAFGDTDINWDNALOIAQSRCNITLDOMRL 12%¢
12%7 LTPIPSSSNIQHRLDDGISTQRFTRPASLARITSEVHICNDSQRLEKDG 1344
1345 SSVDSNLIYDQIMLLGLSIFETMYSMDOQKWVFNNHTLHLHTGHSCCPR 1392
13%3 ELDISLVNPPRHQIPELTSTTTNPFLYDQLPLNQENLTTLEIKTFKEFN 1440
1441 ELNIDGLDFGEGIQLLSRCTARLMAECILEEGIGSSVKNEAIVNFDNS 1488
1489 VNWISECLMCDIRSLCVNLGQEILZSLAYQMYYLRIRGRRAILNYLDT 1536
1537 TLORIPVIQLANIALTISHPEIFRRIVNTGIHNQIKGPYVATTDFIAA 1584
1585 SRDIILSGAREYLSYLSSGQEDCYIFFNCODGDLTPKMEQYLARRACL 1632
1633 LTLLYNTGHQIPVIRSLTPIEKCRKVLTEYNQQIEYADQEFSSVLEVVN 1680
1681 ALLONPKIDALVSNLYFTTRRVLSNLRSCDEARSYIEYLYTEDFGEKE 1728
1729 DTVQYDIMTTNDIILTHGLFTQIEISYQGNSLHKFLTPDNAPGSLIPY 1776
1777 SISPNSLACDPLHHLLKSVGITSSTSWYKYAIAYAVSERRSARLGGSLY 1824
1825 IGEGSGSVMTLLEYLEPSVDIFYNSLFSNGMNPPORNYGLMPLOFVNS 1872
1873 VVYKNLTAKSECKLGFVQQOFKPLWRDIDIETNVTDESFINFALNEIPM 1920
1821 QSLERVNCDVEFDRGMPIERVIQGYTHILLVATYGLQODSILWVKVYR 1968
1969 TSERVFQFLLSAMIMIFGYVXIHRNGYMSTKDEEYIIMSDCKEPVNYT 2016
2017 AVPNILTRVSDLVSKNLSLIHPEDLRKVRCETDSLNLKCNHIYEKIIA 2064
2065 RKIPLOVSSTDSLLLOLGGVINSVGSTRDPREVATLSSIECMDYVVSSI 2112
2113 DLAILEANIVISESAGLDLALMLGPENLNKLKKIDTILKSSTYQLIFY 2160
2161 WLRYEYSINPRSLSFLITKLQQCRISWSDMITISEFRKKSKRPIFIKR 2208
2209 VIGNQOLKSFENESSSIVLTRAEVEKVCIXKFLGAIIRLK* 2247
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SEQ ID NO:14 Protein sequence (2) of APMV-8 Polymerase (L)

51
101
151
201
251
301
351
401
451
501
351
601
651
701
751
801
851
901
951

1001
1051
1101
1151
1201
1251
1301
1351
1401
1451
1501
1551
1601
1651
17C1
1751
1801
1851
1501
1951
2001
2051
2101
2151
2201

MDIKQVDLIT
DHILEKSEYR
LTIASAGTFR
SGTRLTASPL
RTTNSAHLTE
LESRDNIVLV
SLSYGSVQLH
CFSNLDVDQA
QTLSFFRGII
LENYKSLSMI
SHTQSQYLDE
SLEEKEIKTT
SLTKSLLAMS
LSNRKTVVAT
RIMNSTLEVG
MISISATHCV
LGOVEFDEFK
NARKLCMVAD
QILFDEHYSI
FTRNIGDEVT
YTLNIPYTQL
LLDREYVMPR
KCEKIINYSL
YLRAVSWSNI
WMHLPGPLYI
LRGTSVFIWA
RLDDGISTQOK
LGLSIFETMY
LTSTTTINREL
CTARLMAECT
QEILCSLAY(Q
FRRIVNTGIH
TFFNCQDGDL
TEYNQQIEYA
CDEARSYIEY
SLHKFLTPDN
TAVSEKRSAR
QRNYGLMPLQ
STINFALNEI
DSILWVKVYR
CEKEPVNYTAV
YEKIIARKIP
VSSIDLAILE
PYWLRYEYSI
VIGNQQLKSF

QPEVHLDSPI
IXHRLGKIKS
HMKDRILCTV
SPLCNQFVSD
I IKEEWGLVG
GRLSTFLQPV
DASHSHAGSF
AEMLCLMRLF
INGYRRSHSG
EFKKSIDYDL
IKSNRLLIDF
GRIFAKMTRN
QLSPKVSTLQ
FLTTDLEKYC
DPYSPPEDPT
AEKIGARVAA
RHNYAIGHNL
HLGENTVSSC
VCDEHSVKSL
CSLSDLKCFI
PTTYLKKHTQ
VAHVILESSV
NYIAECHDSL
LGGRNISGVT
PEPSVINSKM
FGDTDINWDN
FTPASLARIT
SMDOKAVENN
YDOLPLNQEN
LEEGIGSSVK
MYYLRIRGRR
NQIKGPYVAT
TPEMEQYLAR
DQEFSSVLKV
LYTEDFGEKE
APGSLIPFSI
LGGSLYIGEG
FVNSVVYKNL
PMQSLKRVNC
TSEKVFQFLL
PNILTRVSDL
LQVSSTDSLL
ANIVISESAG
NPRSLSFLIT
FNESSSIVLT

ILNKLALLWR
DITHYCQYFN
GSEFGHKIQD
IKSAVTTPWS
ITPDLVILFD
VSRLEVLFDL
FSFNMNELDN
GHPMLTAPDA
LWPNVEPSSI
HDDLSTFLKD
LDSAEFDPGK
MRSCQVILES
DTASRHVGNS
LOWRYSTIKL
LEDIDKAPND
MVQGDNQVIA
KLNETIQSQS
SNLSSTIARL
IGSKNHRNLL
AAGLLEPYVL
RSLLSRAVNP
LGKRKQIOGL
LSQVCFSDNK
TEDTIELIQG
RVPYLGSKTE
ALQIAQSRCN
SEVHICNDSQ
BETLHLHTGHS
LTTLEIKTFK
NEATVNFDNS
ATLNYLDTTL
TDFIAASRDI
RACLLTLLYN
VNALLQNPKI
DTVQYDIMTT
SPNSLACDPL
SGSVMTLLEY
TAKSECKLGF
DVEFDRGMPI
SAMIMIFGYV
VSKNLSLIHP
LOLGGVINSV
LDLAIMLGPF
KLQQCRISWS
RAEVEVCIKF
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RAICRPKSQW
EFAYVTTMDY
LLSKEICKFF
KSQIATSNPS
FAQALNQLFG
DIFIVSPRGE
ITKELFRGEK
FEVYISKRIFF
VENGFEKDTA
YSSLIPGQLC
KNVVLREPGP
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EYLWSTSLIS
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VNWISECLMC
QRIPVIQLAN
ILSGAREYLS
TGHQIPVIRS
DATVSHNLYFT
NDIILTEGLF
HHLLKSVGTS
LEPSVDIFYN
VQOFKPLWRD
ERVIQGYTHI
KIHRNGYMST
EDLREVRCET
GSTDPREVAT
NLNEKLEKIDT
DMITISEFRK
LGAIIKLK
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HEEEEMLARF
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Figure 19A (1/2)

APMYV-8 Reverse Genetics System
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Figure 20

Commercial broiler 2 weeks after APMV-8 vaccination
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Figure 21

Commercial broiler 4 weeks after APMV-8 vaccination
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Figure 22

Study 1, in ovo vaccinated at day 18
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Figure 23

Study 2: in ove vaccinated at day 19
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Figure 24

in ovo vaccinated at day 18
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5-part, full Jength genome (5°-FLG)  SEQ ID NO:47:

ggGCGGCCGCETTGACA T TGATTATTGACTAGT TAT TAA TAG T AA TCAR TTACGG GG TCAT TAGT TCATAGCCCATATA
PEGAGTTCCGCGT TACATAACT TACGGTAAATGGCCCGCCTGELIGACCGCUCAACGACCCCCGLCCATTGACGTCAAT
AATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTAT I TACGGTAAACTGCC
CACTTGECAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGE
ATTATGCCCAGTACATGACCT TATGGGACTT TCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGET
GATGCGGT T T TGGCAGTACAT CAATGCCCGTEGATAGCGGT TP GACTCACGGGGATTTCCAAGTC TCCACCCCAT TGAL
GTCAATGGGAGTI IGTTTTGGCACCAAAARTCARCGGGACT T TCCAAAATGTCGTAACAACTCCGCCCCATTGACGOAAA
TGGGCGETAGGCEIGTACGETGECAGGTCTATATAAGCAGAGCTCCCGEGtgttaagagtetgatgagtecegtgaggac
gaaactataggazaggaattoctatagtcACCARACARGGAATGCARGACCAACGGGAACTTTAAATAAARCAATCGAR
TTATTGGGGGCGARGCAAGTGGATCTCGAGCTCGAGGCCGAARCCCTGAAT TTCACTGGAGGTTTTGAATAGGTCGCTA
TAGGACTCAATATGTCATCTGIGT T CAATGAGTATCAGGCGCT ICAAGRACARCT TETGARGC CGGCTGTCAGGAGACT
TGATGTTGCCTCARCGGETTTACTCAGAGCGEGAAATACCTGTCITGTGT TACATTATC TCAAGACCCCGGTGAGAGATGG
AGCCTTGCTTGCTTGAATATTAGATGECTTGCGAGTGAT TCATCAACCACACCAATGRAGCAAGGAGCAATATTSTCAC
TGCTGAGTCTACATTCAGACAATATGCGAGCTCACGCAARCATTAGCAGCAAGGTC TGCAGATGCTTCACTCACCATACT
TGAGGTAGATGAAGTAGATATTAGCAACTCACT AATCAART TCARCGCCAGRAGTGGTGTATC TGACARACGCTCAAAT
CAATTGCTTGCAATTGCGGATGRACATCCCCARARAGT TGCAGTAATGGGCATCCATTTCTTGACACAGACATTGAGACCA
GAGACCCGCTCGATCTATCAGAGACTATAGATCGCCTGCAGGGTATTGCAGCTCAGATATGGGTGTCAGCCATARAGAG
CATGACAGCGCCTGACACCGCATCAGAGTCAGAAAGTAAGAGGCTGECCARATATCAACAACAAGGCCGACTGGTTAAG
CARGTACTCTTGCATTCTGTAGTCAGGACAGAATT TATGAGAGTTATTCGGGGCAGCTTGGTACTGCGCCAGTTTATGG
TTAGCGAGTGCAAGAGGGCTTCAGCCATGGGCGGAGACACATCTAGGTACTATGC TATGGTCGGTGACATCAGTC TTTA
CATCARGAATGCAGGATTGACTGCATTTTTCCTCACCCTGAAGTTCGGAGT TGGTACCCAGTATCCAACCTTAGCAATG
AGTGTTTICTCCAGTGARCCTTAARAGGCTTGCTGCACTCATCAGGCTATACAAAACCAAGGGAGACAATGCACCATACA
TGGCATTCCTGGAGGACTCCGATATCEGARATT TTGCTCCAGCARATTATAGCACAATGTACTCTTATGCCATGGGCAT
TGEGACAATTCTGGAAGCATCTGTATCTCGATACCAGTATGCCAGAGACTTTACCAGTGAGAATTATTTCCGTCTTGRA
GTTGAGACAGCCCAARGCCAGCAGGGAGCATTTGACGAGAGAACAGCCCGAGRRAATGGGCTTGACTGAGGAATCABAAC
AGCAGETTAGATCACTGCTAATGTCAGTAGACATGGGTCCCAGTTCART' TCATGAGCCATCTCGCCCTGCATTTATCAG
TCARGRAGARAATAGGCAGCCTGCCCAGARCTTGTCAGATACTCAGGGT CAGACCAAGCCAGTCCCGAAGCAGCCCGCA
CCAAGGGCCGACTCAGATGACATTGATCCATACGAGAACGGGCTAGAATGG TAAT TCAACCACCCCGACACATCCACET
ATACACCRATTCCGTGACATATTAACCCAATCAAACATTTCATARACTATAGTAGTCAT TGATTTAAGRAAAAAAT TGRS
GGCGACCTCAATTGTGAAACATACCAGATCCGTCCACAACACCALC TCAACAACCCACACACAATGGATTTCGCCAATGA
TGAARGARATTGCAGAACTTTTGAATCTCAGCACCARATGTAATCARGGAGATTCAGAARTCCGAACTCAAGCCTCCCCAR
ACCACCGGACCACCACCTGTCAGTCAAGGGAACACARGAAATC TAACTGATCTATGGGARAAGGAGACTGCAAGTCAGA
CCAAGACACCGGCCCARTCTACACAAACCACACAAGTTCAGTCTGATGAAARTGAGGAGGGAGAAATCAAGTCCGAGTC
ARCTGATGGCCACATCAGAGGAACTGTTAATCAATCAGAGCAAGTCCCAGAACAARACCAGAGCAGATCTTCACCAGST
GATGATCTCGACAGAGCTCTCAACAAGCTTGAAGGGAGAATCAATTTAATCAGCTCAATGGACAAAGAAAT TAARARGG
GCCCTCGCATCCAGARATCTCCCTGGETCCCAGGCGGCARCT CAACAGECGACCCACCCATTGGCAGGGGACACCCCGAA
CATGCAAGCACAGACAAAAGCCCTGGCGARGCCACATCAAGAGECAATCAATCCTGECAACCAGEACACAGAAGAGAGT
ATTCATTTACCACCTTCCATGGCACCACCAGAGTCATTAGTTGETGCAATCCECAATGCACCCCAATTCGTGCCAGACT
ARTCTATGACGAATGTAGATGCEGGEAGTGTCCARCTACATGCATCATGTGCAGAGATGATAAGT AGAATSTTTGTAGA
AGTTATATCCAAGCTTGATARACTCGAGTCGAGACTGAATGATATAGCAAMAGTTGTGARCACTACCCCCCTTATTAGS
ARTGATATTAACCAACTTAAGGCCACAACCGCACTGATETCTARCCARATTGCCTCCATACAAATTCTTGACCCAGGGA
ATGCAGGGGETGAGGTICCCTCTCTGARATGARATCTGTGACGAAGARAGL TGCTGTTGTAATTGCAGGETTTGGAGACGA
CCCAACTCAAATTATTGAAGARAGGCAT TATGGCOARAGATGCTCTTGGAABACCTGTGCCTCCARCATCTG T TATCTCA
GCCARRGCTCAGACT TCTTCCGETGTGAGTAAGGGTGAAAT AGAAGGATTGATTGCATTGGTGGARACATTACTTGACA
ATGACARGAAGGCAGCAAAACTGATTAAAATGATTGATCAAGT TARBATCCCATGCCGATTACGCCCGAGTCAAGCAGET
AATATATARTGCGTAATACTGTAACTACACAAACAATCAATACTGCTGTCGGTTGCACCCACCTCAGCARRTCAATAAT
CITITAGRATTTATTGATTAAGRAARAATTGACTACTATAAGARE AGAACACCAAGTTGGGGGCEAAGACACGATTGAL
CACAGTCGCTATCTGTAAGGCTCCTCACCARAMATGGCATATACAACAT TGRAAACTGTGGGTGGATGAGGGTGACATET
CGTCTTCGCTCCTATCATTICCCGTTGGTACTARAARGAGACAGACAGAGGCACARAGGAGCTTCAACCACAGGTAAGEET
AGATTCRATTGGCGATGTGCAGAACGCCAARGAGTCCTCGATATICGTGACTCTATATGGTTTCATCCARGCAATTALG
GAGAGTTCAGATCGATCGARATTCTTCCATCCRAARGATGACTTCAAACCTGAGACAGTCACTGCAGGACTGETAGTGG
TAGGTGCGATCCGRATGATGGCTGATGTTAATACCATCT CTAATGACGLACTAGCGCTGGAGATCACTGTTAAGAAATC
TECAACTTCTCAAGAGAARATGACGGTGATGTTCCACAATAGCCCCCCT I CATTGAGAACTGCAATARACTATCCGAGCA
GGAGGTTTCATCTCGAATGCAGACGAGAATATAAARTGTGCCAGCAAATTGACTGCAGGAGTGCAGTACATATTCCGCC
CAATGTTTGTTTCAATCACTAAATTACACAATGGCARACTATATAGRGTGCCCAAAAGCATCCACAGCATCTCATCCAC
TCPACTGTATAGTGTGATGT TGGAGGTAGGAT TCARAGTGGATAT TGGGARGGATCATCCCCAGGCARAGATGCTGAAG
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AAGGTCACAATCGGCGATGCAGACACATACTGGGGETTTGCATGGTTCCACCTGT GCAATTTCAAAAAGACATCCTCTA
AGGGAAAGCCAAGAACGCTAGACGAACTAARGACARAAGTCARAAATATGGGGTTGARATTGGAGTTACATGACCTGTG
GGGTCCGACTATTGTGGTCCARATCACTGGCARGAGCAGCAAATATGCTCARGGATT TTTTTCCTCCAATGGTACTTET
TGTCTCCCARTCAGCAGATCTGCACCAGAGCTTGGGAAGCTTCTGTEGTCTTGTI TCAGCARCTATAGGTGACGCAACAG
TTGTTATCCAATCAAGCGAGAAAGGGGAACTCCTARGGTCTGATGACCTCGAGATACGAGGTGCTGTGGCCTCCAAGAR
AGGTAGACTGGGCTCATTTCACCCCTTCARARAATGATGCAGGACATAGTACAGAGAATTAGAGAGCCATTAGATGETGEC
GCAAAARACATAATCTGCGATGRAACTGCCCAGACTCCACTTTAATCTAGGTTGCAGGGAAATAGTACACGACATGCGAR
ATACTATCACGGTCACCAGCARTCAATARAGCTGATCAATCACTATATTAGGARTCARATAGGATAACAATTATTAATC
CARTTTCCTARATTATAAAARATTGCTTTAAAGGTTATTGACGAGTCGGGGGCGARATCTTGCCACTTAGTCTGCAGTCR
ATCTTAGAATCTACATATTGAACTATGGGTCAAATATCAGTATATCTAATTAATAGCGTGCTATTATTGCTGETATATC
CEGTGAATTCGATTGACAATACACTCATTGCCCCAATCGGAGT TGCCAGCGCARATGAATGECAGCTTGCTGCATATAC
AARCATCACTTTCAGGGACAATTGCCGTGCGATTCCTACCTGTGCTCCCGGATAATATGACTACCTGTCTTARAGRAACA
ATCACTACATACAATAATACTGTCAACAACATCTTAGGCCCACTCAMATCCARTCTGGATGCACTGCTCTCATCTGAGA
CTTAPCCCCAGACAAGATTAATTGGGGCAGT TATAGGTTCAATTCCTCTCGETGT TGCAMCATCGGCTCAARTCACTGC
TGCAGTTGCTCTCAAGCAAGCGCARGACARTGCAAGGRACATACTAGCACTCARAGAAGCACTGTCCAARACCRATGAG
GCGGTCAAGGAGCTTAGTAGTGECT TACARCARACAGCT AT TGCACTTGGTAAGATACAGAGT ITTGTGAATGAGGAAA
TTCTGCCATCTATCARCCAACTGAGCTGCEAGGTEGACAGCCAATARACTTGGGGTGTATTTATCTCTGTATCTCACAGA
ACTGACCACCATATTCGGTGCACAGCTGACCAACCCTGCATTGACTTCATTATCATATCAAGCACTGTACRACCTGTGT
GGTGGCAACATGGCARTGCTTACTCAGARAGATTGGAATTARACAGCAAGACGTTAATTCGCTATATGAAGCCGGACTARA
TCACAGGACAAGTCATTGGTTATGACTCTCATTACCAGCTGCTGGTCATCCAGGTCART TATCCAAGCATTTCTGAGET
CACTGGTGTACGTGCGACAGAAT TAGTCACTGTTAGTGTAACARCAGACAAGGGTGAAGGGAAAGCAATTGTACCCCAA
TTTGTAGCTGAAAGT CGGETGACTATIGAAGAGCT TGATGTCGCATCTTGTARATTCAGCAGCACGACCCTATATTGCA
GGCAGGTCAACACAAGGGCACTTCCCCCGCTAGTAGCTAGCTETCTTCGAGGTAACTATGATGCCGCGE

Restriction enzvme cleavage sites: upper case letter, bold and nnderlined

Human cytomegalavirus immediate early promoter: upper case letter, bold, imlics
Hammerhead ribozyme sequence: lower case

Open reading frame for the virl proteins: upper case letter, bold

Non-coding sequences: upper case letter

Hot I: GCGGCCGC
Bt I: GCTAGC
Sac II: CCGCGE

3’-pant, fill length genome (3°-FLG) SEQ ID NO:48:

GCGGCCGCCAGGTCARCACAAGGECACTTCCCCCGCTAGTAGCTAGCTGTCTTCGAGGTARCTATGATGATTGTCAATA
TACCACAGAGATTGGAGCATTATCATCCCGGTATATAACACTAGATGGGGGEETCTTAGT TAATTGCAAGTCAATTGTT
TETAGCTGCCTTAATCCAAGTAAGATCATCTCTCARAATACAAACGCTGCAGTAACATATGT TGATGCCACAATCTGCA
ARACAATTCAATTGGATGATATACAACTCCAGCTGGAAGGGTCACTATCATCAGTTTATGCAAGAAACATCTCAATTGA
GATCAGTCAGGTGACCACATCCGGGTCTTTAGATATCAGCAGT GAGATAGGARACAT CAATARTACGGTGARTCGTGTG
GAGGATTTAATTCACCAATCAGAGGAATGGCIGGCARAGGT TARCCCACACATTGTTAATAATACAACACTAATTGTAC
TCTGTGTGTTARGTGCGCTTGCTGTGATCTGGCTGGCACTATTARCGCCTATTATAATATACTTGAGARCARAGTTGAA
GACTATATCGGCATTAGCTGTARCCAATACAATACAGTCTAACCCCTATGTTAACCARACGAAACATGARATCTARGTTT
TGATCATTCAAGCCAARACAGASGATCTAGGCTCAGGTTAATAATAGTTCAATCAATATTTGATTTATTAGGT TTTTTT
CACTAATTATTAATATACTCGTGATTAGATGATAACGTTARRAGTCTTAGATATT TAATARALRATGTARACCTGGGGEC
GACCCATTTATAGGTGAGTATATATTAGGAAGTCCTTATATTGCACTGTGATTTCARACAATTATATTACCTCATATCT
ACCTTGTCTARAGACATCATGAGTARCATTGCATCCAGTTTAGARARACATTGTAGAGCAGGATAGTCGAARRACAACTT
GGEAGGGCCATCTTTAGATGGTCCGT TCT TCT TATTACARACAGGATGCTTAGCCTTATCCAT TG T TAGCATAGT TCAAAT
TGGAAATTTGARRAT TCCTTCTGTAGGGGATCTGGCTGATGAAGTGETGACACCCTTGAAMACCACTCTGTCAGATACA
CICAGGAATCCARTTAACCAGATAAATGATATATTTAGGATTGTTGCCCITGATATTCCATTGCAAGTGACCAGTATCC
ARAAAGACCTTGCAAGTCAATTITAACATGTTGATAGATAGT TTAAATGCTATCAAAT TAGGCAACGGGACCAACCTTAT
CATACCTACATCAGACAAGGAGTATGCAGGAGGART TGGAAACCCTGTATT TACTGTCGATGCTGGAGGTTCTATAGGA
TTCAARCAGTTTAGCTTAATAGAACATCCGAGCTITATTGCTGGACCTACAACGACCCGAGGCTGTACAAGAATACCCA
CTTTTCACATGTCAGARAMGTCATTGGTGCTACTCACACAACAT CATCGCTGCTGGCTGTCAAGATGCCAGTGCATCCAG
TATGTATATCTCAATGGGAGTTCTCCATGTGTCCTCATCTGGCACTCCCATTTTTCTTACTACTGCAAGTGAGCTGATA
GACGATGGAGT TAACCGTARGTCATGCAGCATTGTAGCAACCCAATTTGGCTGTGACATTTTGTGCAGTATTGTCACAG
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AGAAGGAGGGAGATGATTACTGGTCTGATACTCCGACTCCAATGCGCCACGECCETTTT TCATTCAATGGTAGTTTTGT
AGARAGCCEGAACTACCAGTCTCCAGTATGTTCTCATCATTCTCTGCCARACTACCCTGCTGTGGGATCAGGCGARATTGTA
AMAGATAGARTATTATTCCCAATTTACGGAGGTATAARGCAGACTTCACCAGAGTTTACCGAATTAGTGAAATACGGAC
TCTTTGTATCAACACCTACAACTGTGTGCCAGAGTAGCTGGACTTATGACCAGGTARAAGCTGCGTATAGGCCAGATTA
CATATCAGGCCGGTTCTGGGCACRAAGTGATACTCAGCTGCGCTCTTGATGCAGTCGACTTATCARGTTGTATTGTARAG
ATTATGAATAGCAGCACAGTGATGATGGCAGCGGARGGAAGRATAATGAAGATAGGGATTGATTACTTTTACTATCAGC
GETCATCTTCTTGGTGGCCAT TGGCATTTGT CACAARACTAGACCCGCAAGAGTTGGCAGACACRAACTCAATATGGCT
GACCAATTCCATACCAATCCCGCAATCARAGTTCCCTCGGCCTTCATAT TCAGARAATTATTGCACAAAGCCAGCAGTT
TGCCCTGCTACTTGTGTCACTGETGTGTACTCTGATATTTGGCCCCTGACCTCATCTTCATCACTCCCGAGCATAATTT
GEATCGECCAGTACCTTGATGCTCCTGE T TGGAAGGACT TAT CCTAGATT TGERATTACAAATCAGTCACACTGGTACCT
CCARGAAGATATTCTACCCACTTCCACCGCAAGTGCGTATTCAACCACTACATGT TTTAAGAATACTGCCAGGAATAGA
GTGTTCTGCGCTCACCATTGCCGAATTTGCAGATGGETTGTT TGGAGAGTACAGGATARCACCTCAGTTGTACGRATTAG
TGAGAAATAATTGAATAACAATARTTTTGGGACTCATTTTGTCGCAAAGTGRAATTGTCATCT TTARARATAATCAATT
CGATGATTTTTATTGAACATGATTAAGCAATCATGTGGGAAATTTATTATCTCATARRTTCTAATAGTTGTAAATGATG
AATTAAGRAARPATGGAGGGCGACCTCTACACARACATGGATATAAAACARGT TGACCTGATARTACAACCCGAGGTTC
ATCTCGATTCACCCATCATAT TGAATAAACTGECACTATTATGGCGCTTGAGTGGTTTACCCATGCCTGCAGACCTACG
ACAAAAATCCGTAGTGATGCACATCCCGGACCACATCTTAGAAAAATCAGAATATCGGATCAAGCACCGTCTAGGGARA
ATCAAGAGTGACATAACACATTACTGTCAGTAT TTTAATATTAATTTGGCAAATATTGATCCGATARCCCACCCCAAAD
GITTGTATTGGITATCCAGACTAACAATAGCTAGT GCTEGAACTTTTAGGCATATGAAAGATAGAATCTTGTGTACAGT
TEGCTCTGRATETGGACACAARATTCAAGATITATTTTCACTGCTGAGCCATAAACT AGTAGGTAACGGGGATTTATTT
AATCARAGTCTCTCAGGTACACGTTTGACTGCAAGTCCGTTATCCCCTT TATGCAATCAATTTGTCTCTGACATCAAGT
CIGCAGTCACGACACCCTGGTCAGRAGCTCETTGGTCTTGGCTTCATATCAAACAALCAATGAGATATCTGATAARACA,
ATCACGCACTACRAATTCGGCTCATTTAACAGAAATCATARAAGARGARATGEGGTTTAGTAGGTATTACTCCAGATCTT
GICATTCITTITGACAGAGTCAATAATAGTCTGACTGCATT AACATT TGAGATGGTTCTARTGTATTCAGATGTATTAG
AATCCCGTGACAATATTGTGTTAGTGEEGCECACTATCTACCTTTC TACAGCCAGTAGT TAGTAGAC TGGAGGTGTTGTT
TGEATCTAGTAGATTCATTGGCAAAMATCTTAGGTGACACAATATATGAGAT TATTGCAGTGT TAGAGAGCTTGTCTTAT
GGGTCAGTTCAACTACATGATGCAAGTCACTCTCATGCAGGGTCITTTTTTTCATTTAACATGAATGAACTTGATAACA
CACTATCARAGAGGGTAGATCCGAAACACRAGAACACTATAATGAGCAT TATAAGACAATGCTTTTC TAATCTAGAT ST
TGEATCARGCTGCAGAGATGCTATGCCTGATGAGATTATT CGGACACCCAATGTTAACTGCACCGEATGCAGCAGCCARR
GTGAGGAAAGCAATGTGTGCTCCAAAACTTGTTGAACACGACACCATCTTGCAGACATTATCTTTCT TCARGGGGATAR
TTATAAATGGGTACAGAAGATCACACTCTGGCCTGTCGCCCARTETAGAGCCGTCTTCAATTTATGATGATGATCTCAG
ACAGCTGTACTTAGAGTCAGCAGAGATTTCCCATCATTTTATGCT TAARRACTACAAGAGTTTAAGCATGATAGRATTC
AAGRAGAGCATAGACTACGATCTTICATGATGACCTAAGTACTTTCTTARAGGATAGAGCAATTTGCCGGCCGAARTCCC
AGTGGGATGTCATATTTCGTAAGTCTTTACGCAGATCTCATACGCAGTCCCAGTATC TGGACGARATTARGAGCAACCG
ATTGCTAATTGATTETCTTIGATTCTGCTGAATTTGACCCTGGARRAGARTTTGCATATGTARCCACARATGGATTATTTG
CACGATAATGAATTTTETGCTTCATATTCTCTAAAGGAARAGGAGATCAAAACTACTGGRAGGATATTTGCAARAATGA
CACGCAATATGAGAAGTTGCCAAGTAATACTTGAATCTTTGTTATCAARGCATATATGCAAGTTCTTCARAGAGAATGG
CGTTTCEATGGAGCAATTGTCATTGACCAAGAGTCTACT TGCAATGTCTCARCTCTCACCARRAGTCTCGACTTTGCAG
GACACTGCATCACGTCATGTAGGTAACTCAAAATCTCAGATTGCAACCAGCARCCCATCTCGGCATCACTCGACACCCA
ATCAGATGTCACTCTCARATCGAAARACGGTTGTAGCAACTTTCTTAACAACTGACT TGGARARATACTGCCTGCAGTG
GCGATATTCAACTATTARATTCTTTGCACAAGC TCTAAATCAACTCTTTGGGATTGATCACGGATTTGAATGGATACAT
TTAAGACTTATGARCAGCACCTTATITGTTGGCGATCCTTACTCGCCTCCTGAAGATCCAACACTAGAAGATATAGATA
AAGCACCARATGATGATATCTTCATAGTTTCTCCAAGGGGAGGCATAGAGGGTT TATGTCAGAANMATGTGGACCATGAT
ATCAATTAGTGCTATACACTGTGTAGCAGAGARART TGGTGCACGAGTGGCAGCAATGGTGCAGEG T GATAATCAAGTA
ATAGCTATCACCAAAGAATTATTCAGAGGAGAGARAGCTTGTGATGTCAGAGATGAGT TAGACGAGCTTGGTCAAGTGT
TTTTTGATGAGTTCAAGAGACACAAT TATGCAAT TGGACACAATCTTAAGCTARATGAGACAATACAAAGCCAATCCTT
TTTTGTATATTCCAAACGRATATTCTTTGAAGGGCGATTGCTTAGTCARGTCCTCARAAATGCTGCCARAGTTATGTATG
GITGCTGACCATCTAGGTGAAAACACTGTATCTTCCTGTAGCAACCTGAGCTCGACAATTGCCCGCTTAGTGCARAATG
GETTTGAGAAGGACACTGCTTTTGTGT TGAACCTAGTCTACATCATGACTCAGATTCTT TTTGATGAGCAT TACTCGAT
TGTATGCGATCACCATAGTGTCARAAGCTTGATTGEATCAAAAAACCATCGGAATTTATTGTATTCATCTC TAATACCA
GGTCAGCTCGGCGGTTTCAACTTCCTCARTATAAGTCGETTCTTCACTAGGAATATAGGTGACCCAGTARCATGTAGTC
TGTCTGATCTCAAATGCTTCATAGCCGCAGGTCTCCTTCCACCCTATGTCCTAAAAARTGTGGTTCTGCGTGAGCCTRG
TCCTGGGACATGGTTGACGTTGTGCTCTGATCCTTACACCCTTAACATACCATACACACAGCTTCCAACCACATATCTC
ARABRGCACACCCAGCGATCATTGCTTTCACGTGCAGTAAATCCT T TAT TAGCCEGTGTACAAGTGCCAAATCAGCATG
AGGAAGAAGAGATGTTGGCTCGCTTTCTCCTTGATCGTGAATATGTGATGCCCCGCGTTGCTCATGTAATACTAGAATC
ATCAGTCCTTGGCAAACGGAARCAAATCCAAGGCTTAAT TGATACAACTCCAACCATCATTAGAARCATCTCTAGTTAAT
CTGCCAGTGTCTAGAAAGAAATGCGARRARATAATCAATTACTCTCTCAATTATATTGCTGAGTGTCATGACTCCTTAC
TTAGCCAGGTCTGCTTCAGTGATAATAAGGAATACTTGTGGTCARCCTCCTTAATATCAGTTGAGACCTGTAGTGTGAC
AATTGCGGACTATCTGAGAGCTGTCAGCTGGTCTAATATAT TAGGGEGARGAARCATATCCGGGETGACTACACCTGAT
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ACTATTGAATTAAT T CAAGGT TG TTTAAT AGGTGAAAATTCTAGT TGTACTCTTITGTGAATCGCATGATGACGCATTCA
CGTGGATGCACTTGCCTGGCCCACTTTACATCCCTGAACCATCAGT TACTAACTCTARAATGCGTGTGCCATATCTGGE
TTCAARARCAGAGGAGCGGAARAACAGCCTCARTGGCAGCAATAARAGGRATGTCACATCACCTGCGTGCAGTCTTAAGR
GGCACATCCGTATTTATTTGGGCATTTGSGEATACAGATATCAATTGGGATAATGCATTGCAGATTGCCCAATCACGET
GTAACATCACATTGGATCARATGAGATTACTTACACCAATTCCTAGCAGTTCAAATATTCAACATAGACTCGATGACGS
ARTCAGCACGCAGARATTTACTCCTGCAAGCCTTGCTCGAATCACATCCTTCGTTCACATCTGTAATGACAGCCAGAGG
TTAGAGAAGGATGGCTCATCTGTCGACTCARACTTGATT TACCAGCARATTATGTTACTTGGACTCAGCATCTTITGARA
CAATGTACTCAATGGACCAAARGTGGGTATTCARTAACCATACCTTGCATTTGCACACTGGACACTCCTGTTGTCCARG
GGARCTAGACATAAGTTTGGTGRARACCCGCCGAGACATCAGACCCCGGAGCTGACTAGCACAACAACCARCCCGTTCCTA
TATGATCAGCTCCCATTAAATCAAGARAACTTGACAACACT TGAGATTAAGACATTTAAATTCAATGAGCTCAACATTG
ATGGTTTAGATTT TGGTGARAGGAATACAATTATTGAGTCGT TETACTGCARGAT TAATGGCAGAATGTATTCTAGAGGA
GGGAATAGGCTCATCAGTTAAARATGAAGCAATTGTCAATTTTGATAATTCAGTCAATT GGATTTCAGAGTGCCTAATG
TGTGATATTCGCTCACT TTGTGTI TAATTTAGGTCAAGAGATACTATGTAGCCTGGCATACCAAATCTATTACTTGCGAA
TCAGGEETAGACGGECCATTCTTAATTACTTGGACACAACT TTGCARAGGATCCCTGTGATACAATTAGCCAACATTGC
ACTCACCATTTCGCACCCTGAGATATITCGCAGAATTGTCAACACCGGGAT CCATARCCAGATTRAAGGGCCCATATGTG
GCAACAACGGATTTCATAGCTGCAAGTAGAGATAT CATATTAT CAGGTGCAAGGGAGTATCTATCTTATTTAAGCAGEG
GGCAGGAAGACTGTTACACAT TCTTCAACTGTCAAGATGGGGATCTTACTCCAARAATGGARCAGTATCTTGCARGGAG
GGCATGCCTTTTAACATTATTGTATAATACTGGGCACCAGATCCCCGTTATCCGATCACTGACGCCAATAGAGRAGTGC
ARGGTGCTCACAGRATACAATCAACARATTGAGTACGCAGATCAAGAGT TTAGCTCTGTACTAARAGTGGTCAATGCAC
TACTACAAAATCCTAAGATAGATGCATTAGTTTCARATCTCTACTTCACCACCAGACGTGTTCTATCARACCTCAGATC
ATGTGATAAGGCTAGATCATATATTGAATATTTGTACACTGAGGACT TCGGAGAGAARGAGGATACAGTACAATATGAC
ATCATGACAACAAACGATATCATACTTACTCATGGTCTATTCACACAGATCGAARTATCTTATCAAGGGAATAGTCTCC
ATAAGTTCCTTACTCCGGATAACGCGCCTGGATCTTTGATCCCATTCTCTATTTCACCARATTCACTTGCATGIGACCC
TCTTCATCACTTGCTCRAAGTCGETCGGTACATCAAGCACAAGSTTGGTACARGTAT GCARTCGCCTATGCAGTGTCTGAR
AAGAGGTCAGCTCGATTAGGAGGCAGCT TG TACATTGGTGARGGGAGCCGAAGTCTGATGACTTTACTCGAGTATCTTG
AGCCATCTGITGACATATTTTACAATTCACTCTTCTCAAATGGTATGAACCCACCACAACGRAATTATGGECTTATGCE
ACTACAATTTGTGAATTCGGTGGTT TATAAGARCT TAACGGCTARAT CAGAATGTAAGCTAGGGTTTGTCCAGCAATTT
AAACCGTTGTGCAGAGACATAGARCATTGAGACTAATGTTACAGATCCATCATT TATCAATTTTGCATTGAATGAAATCC
CAATGCAATCATTAAAACGAGTARATTGTGATCTGGAATTTGACCGTGETATGCCGATTGAACGGGT TATTCAGGGTTA
CACCCATATCTTACTTGTTGCCACT TACGGATTACAGCARGATTCAATACTGTGGGTGAAGGTATATAGGACATCTGRA
ARAGTATTTCAATTCTTACTGAGTGCCATGATCATGATC TTTGGT TATGTAAAAATCCACAGGAATGGTTATATGTCGA
CARAGGATGAAGAGTACATATTGATGTCTGACTGCAAGGAACCTGTARARCTATACAGCTGTCCCTARCATTCTTACACG
TGTAAGTGATTTAGTGTCGAAGAATCTGAGTCTTATCCATCCAGARGACCTCAGAAAAGTAAGGTGTGAAACAGATTCC
CIGAATTTGAAGTGCAATCATATTTATGAGAAAATAATTGCCAGAAAAATTCCATTACAGGTATCATCAACTGACTCTT
TGCTCCTCCAATTAGGCGGTGTTATCAACTCGGTGGGCTCAACTGATCCTAGAGAGGTTGCAACATTATCTTCTATTGA
GTGTATGGACTATGT TGTCTCAT CAATTGATTTGGCTATAT TEGGAGGCAAATATTGTAATCTCAGAGAGTGCTGETCTT
GACCTCGCTTTAATGTTAGGCCCATTCAACTTAAATARCGCT TARGARARATTGACACAATCCTTAAGT CAAGCACCTATC
AGCTAATCCCATACTGEITGCGCTATGAGTACTCTATTAAT CCGAGATCTT TGTCATTTCTAARTCACTRAARTTACAACA
ATGCCGAATTTCATGGTCAGATATGATCACGATTTCTGARTTTCGTARGAAATCCAAGCGGCCTATATTTATCARAACGA
GUAATAGGGAATCAACAGCTAAAATCATTCTTTAATGAAAGCTCARGTATTGTTT TGACTCGGGCTGAAGTTARAGTCT
GTATARAGTTCCTCGGTGCRAATCATCAAGTTGAAATAATTTCTGCGATTTTAARGGEGTGTAATGTTCTARTTTGCACT
TGAAGTAATATAGCT TGTARATCATTCGCTAGCEGGATAGGATAATTTCTCTAARCCTCTGAATCTATATTCCTAGAGTATA
ACAARTATATACATAATAARAATGATTTTAAGARARRATCCGACACTCAARGARAATTGCTGCCTGTAATATTCTTCTT
GCCRAAATGATTGTGAAGTGTCTAGCCTAACTTAARACARTCGTATTCGATAGGGAAGRATGATATATARARTARCTAAT
ARAARAATTGTATTAGTAARRATTACCGTATTTCCTGTATTCCATTTICTGGTgggt cgccatggecatetecacctcetey
cggtecgacctygggcatecgaaggaggacgcacgteccacteggatggctaagggaggcegetagagetegetgateage
ctegactgtgecttetagttgecagecatetgttgtttgecocctececegtgocttectigacectggaaggtgecact
cccactgtecctticctaataaaatgaggaaatigeategeattgqtectgagtaggtgteattctattetgyegygtyggyyg
tggggeaggacageaaggaggaggattgggaagacaatageaggecatactgyggatgeggtgggetetatgCocCEs

Restriction enzyme cleavage sites: upper case letter, bold and wnderlined

Human cytomegalovirys immediale early promoter: upper case letter, bold, itelics
Hepatitis delta ribozvme sequence; lower case

Open reading [rame {or the viral proteins: upper case letter, bold typed

Non-coding sequences: upper case letter
Bovine srowtl: honnone poly A sequence: lower case letier, underlined

HWot I: GCGGCCGC
Bmt I; GCTAGC
Sac II: CCGCGG
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Plasmid encoding the proteins which are part of the
riboprotein complex of APMV-8
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Plasmid encoding the T7 polymerase
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Figure 27
Plasmid containing a minigenome for APMV-8
GGG

y
i

Notl

v

ORF-EGFP Hind fil

puC18-MG-APMV-8

T7Prot T7 promoter

GGG: hase triplet eonsisting of three G

Trailer: complete sequence of the trailer sequence of the APMV-8 virus
Leader: complete sequence of the leader sequence of the APMYVY-8 virus
ORF-EGFP: open reading frame of the enhanced green fluorescent protein
HDRiD: hepatitis delta riberyme sequence

T7T: T7 terminator

Restriction enzyme cleavage sites: EcoRI, Notl, Hindill

Plasmid encoding the EGFP under the control of the SITE promoter

Bam HI Not 1
! ]
ORF-EGFP
T7Pro: T7 promoter
Site: internal ribosome entry site
ORF-EGFP: open reading frame of the enhanced green fluorescent protein

Restriction enzyme cleavage sites: BamHI, NotI
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Plasmid containing the full length sequence of APMV-$§

Notl Xmal

Bmtl
L

i

APMY §

pUC57-FL-APMV-8

Sacll

HCMV-ie: human cytomegalovirus immediate early promoter
AMPYV §: full length sequence of APMY 8 in antipenomic orientation
HhRbz: hammerhead ribozyme sequence

HDRib: hepatitis delta ribozyme sequence

Poly A: bovine growth hormone polyadenytation signal sequence

Restriction enzyme cleavage sites: Not I, Xmal, B, Sackl
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Construction of the minigenome

Eco RIE
GAATTCTAATACGACTCACTATAGGGaccagaaatggaatacaggaaatacyggtaatttitactaatacaattttitat
tagttattttatatatcattettooetategaatacgatigttttaagtitagyetagacacttecacaatecattiggeaa
gaagaatatfacaggcaccaattttctttgagtgteggattttttcttaaaatcatttttattatgtatatattigtita
tactctaggaatatagattcagaggttagagaaattatecctateccectagegaatgattacaagetatatiacticaay
tgcazattagaacattacacccctitaaaategeagaaaTTACAAGCTATATTACTICAAGTGCARATTAGRACATTAC
ACCCCTTTARRATCGCAGAAATTACTTGTACAGCTCGTCCATGCCGAGAGTGATCCCGGCGGCGETCACGAMCTCCAGT
AGGACCATGTGATCGCGCTTCTCGTIGGGETCT TTGCTCAGGGCGGACT GGGTGCTCAGGTAGTGGTTGTCGGECAGCA
GCACGGEGCCETCGCCGATGGGEETGTTC TGCTGGTAGTEGTCEGECEGAGCTGCACGCTGCCGTCCTCEATGTTCTGECG
GATCTTGAAGTTCACCTTGATGCCGITCTTCTGCT IGTCGGCCATGATATAGACGTTGTGGCTGTTGTAGT TGTACTCC
AGCTTGTGCCCCAGGATGITGCCGTCCTCCTTGAAGTCGATGCCCTTCAGCTCGATGCGETTCACCAGGGTGTCGCCCT
CGRACTTCACCTCGGECGCEGGTCITGTAGTTGCCGTLGT CCTTGAAGARGATGGTGCECTCCTGGACGTAGCCTITCGGG
CATGGCGGACTTGAAGRAGTCGTGCTGCTTCATGTGGTCGEGETAGCGECTGAAGCACTECACGCCGTAGETCAGGGTG
GTCACGAGGETGEGCCAGGGECACGGECAGCTTGCCGGTGETGCAGATGRACTTCAGGETCAGCTTGCCGTAGGTGGCAT
CGCCCTCGCCCTCGCCEEACACGCTGARCTTGTGGCCGTTTACGTCGCCGTCCAGCTCGACCAGGATGEECACCACCCC
GGETGAACAGCTCCTCGCCCTTGCTCACCATat tgagtectatagegacctattcaaaacctccagigaaat tecagggt
tcggectcegagetegagatccactigoticgeccoccaataaticgatigttttatttaaagticocgitggictigeoat
tcocttgttiggtgggteggeatggeatetecacetectegeggtccgacetgggeateccgaaggaggacgeacgtecac
teggatggetaagggagggegTAGCATAACCCCTTGGGECCTCTAAACGEGTCTTGAGGGETTTITTIGGCGGLCEL
Notl

Restriction enzymes: italics and underlined

T7 polymerase promoter: upper case letter, bold and underlined

Additional three G nucleotides: wpper case letter and underlined

Trailer sequence with genomic sequence: lower case lefter

Sequence of the open reading {rame of the enbanced green fluorescent protein in antisense orientation: upper case
fetter, bold

Leader sequence with genomic sequence: lower case feter and underlined

Hepatitis delta ribozyme seguence: lower case letter , uaderlined, and bold

T7 terminator sequence: upper case letter
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Figure 30

NP protein alignment

SEQ ID WO:3 (NP) (1) Mt
SEQ ID NO:54 (NP) (1}
BEQ ID HO:66 (NP) (1) %
SEQ ID NO:78 (KP) (1)

SEQ ED NO:3 (NP)  (51)
SEQ ID NO:54 (NP)  (51)
SEQ ID NO:86 (NP)  (51)
SEQ ID NO:78 (NP)  (51) ?

S8EQ ID NO:3 (NP) {101} :
SEQ ID NO:54 (NP} {101)
SEQ ID NC:66 (NP} {101} IL&vE:
SEQ ID NO:78 (NP} {101) {isuigd

SEQ ID NO:3 (NP} {151) i
SEQ ID NO:54 (NP} [151) I
SEQ ID NO:66 (NP} [151) 1§
SEQ ID NO:78 (NP} (151) §

SEQ ID NO:3 (NP} (201) i
SEQ ID NO:54 (NP) [201)
SEQ ID NO:66 (NP) [201) ¢
SEQ ID NO:78 (NP) (201) {0GK

SEQ ID NO:3 (NP} (251) ¥
SEQ ID NO:54 (NB) (251}
SEQ ID NO:66 (NP) (251}
SEQ ID NO:78 (NP} (251}

S8EQ ID NO:3 (NP} (301)
SEQ ID NO:54 (NB)} (301) i
SEQ ID NO:66 (NP} (301) &t _ J PR IR
SEQ ID NO:78 (NP) (301) HLIKTRODEA TR SRS ANE TR

SEQ ID NO:3 (NP) (351)
SEQ ID NO:54 (NP} (351) &
SEQ ID NO:66 (NP} (351) @
SEQ ID NO:78B (NP} (351)

SEQ ID NO:3 (NP) (401) 3
SEQ ID NO:54 (NP) (401)
SEQ ID NO:66 (NP) (401)
SEQ ID NO:78 (NP) (401) ¥iMs

SEQ ID NO:3 (NP) (451) ui
SEQ ID NO:54 (NP) (451)
SEQ ID HO:66 [NP) (451) i
SEQ ID NO:78 (NP) {451)

SED ID NO:3 v. SEQ ID NO:54: 9%% sequence identity
SEQ ID NO:3 v. SEQ 7D ND:6k&: 93% sequence identity
SEQ ID NO:3 v. EEQ D NO:78: 93% sequence identity
DNA sequence identity:

SEQ ID NO:2 v. ZEQ ID NO:5HZ: 92% gequence identity
SED TD NO:2 v. SEQ TD ND:6T: 97% sequence identity
SEQ ID NO:2 v, SEO ID NO:7T: 97% sequence ldenbtity
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Figure 31

P protein alignment

SEQ ID NO:5 (P) (1) M
SEQ ID NO:56 ({P) (1) =0 h:
SEQ ID No:68 (P) {1} i\.""“?"!‘;\,:I}?I BEAS
SEQ ID N0:80 (P) {1} MEEANGRES

SEQ ID NO:5 (®)  (51)
SEQ ID NO:56 (2)  (51)
SEQ ID NO:68 (P) (51}
SEQ ID NO:80 (P}  (5%)

SEQ Ih NO:5 (P) (101) %
SEQ ID NO:56 (P) (101}
SEQ ID NO:68 (P) (191)
SEQ ID NO:BO (P} (101)

SEQ ID NO:5 (P) {251)
SEQ ID NO:56 (P) ({151)
S8EQ ID NO:68 (P) (151) %
SEQ ID NO:80 (P) (151) 3

SEQ ID NO:5 {P) (201)
SEQ ID NO:56 (P} {201}
SEQ ID NO:68 (P} (201) &%
SEQ ID NO:80 (P} (201) &ir

SEQ ID NO:5 (P} (251) %
SEQ ID NO:56 (P} (231)
SEQ ID NO:68 (P) (251}

SEQ ID NO:80 (P} (251) LESEIEDIRKVWAR ek LTS «awzﬁs; T LDPERAGR
350
SEQ ID NO:5 (P) (301) $LSBeviNiantiiarbhiel paius ~*ﬂ§“vws?x§gs

SEQ ID NO:56 (P) (301) &
SEQ ID WO:68 (P) (301) 3
SEQ ID HO:80 (P) (301)

SEQ ID NO:5 (P} {351) %
SEQ ID NO:56 (P} (351) 2%
SEQ ID NO:68 (P} ({351)
SEQ ID NO:80 (P} ({351)

SEQ ID NO:5 (P) (401) AI¥mWA-
SEQ ID N0:56 (P) (401) »*2\»—
SEQ ID NO:68 (P} (401)
SEQ ID MO:80 (P} {401} &Y

Protein sequence identity:

SEQ ID N0O:5 w. SEQ ID NO:56: 9%% sequence identity
SEQ ID NO:5 w. SEQ ID NO:68: 96% sequence identity
SEQ ID NC:5 wv. SEQ ID NO:80: 95% sequence identity
DNA sequence identity:

% sequence identity
6% sequence identity
% sequence identity

SEQ ID NO:4 w. SEQ ID NO:55: 56%
SEQ ID NO:4 v, SEQ ID NO:67: 9
SEQ ID NO:4 v. SEQ ID NO:79:
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Figure 32

M protein alignment

SEQ ID NO:58 (M) (1)
SEQ ID NO:7 (M) {1}
SEQ ID NO:70 (M) (1)
SEQ ID NO:82 (M) {1)

SEQ ID NO:58 (M)  (51)
SEQ ID NO:7 (M)  (51)
SEG ID NO:70 (M)  (51)
SEQ ID NC:82 (M) (51}

SEQ ID NO:58 (M) (101)
SEQ ID NO:7 (M) (101} =
SEQ ID NO:T0 (M) (101)
SEQ Ih NO:82 (M) (101)
SEQ ID NO:58 (M) (151)
SEQ ID NO:7 (M) (151)
SEQ ID NO:70 (M) (151)
SEQ ID NO:82 (M) (151)
SEQ ID NO:58 (M) (201)
SEQ ID NO:7 (M) (201)
SEQ ID NO:70 (M) (201}
SEQ FD NO:82 (M) (201)
SEQ XD NO:58 (M) (251) %
SEQ ID NO:7 (M) (251)
SEQ ID NO:70 (M) {251)
SEQ ID NO:82 (M) (251) 3&%
SEQ ID NO:58 (M) (301)
SEQ ID NO:T7 (M) (301)
SEQ ID NO:70 (M) (301)
SEQ ED NO:82 (M) (301)
SEQ ID NO:58 (M) (351) ¢
SEQ ID WO:7 (M) {351)
SEQ ID NO:70 (M) (351)

SEQ ID NO:82 (M) (351)

Protein sequence identity:

SEQ ID NO:7 wv. SEQ ID NO:58:
SEQ ID NG:7 v. SEQ ID NO:70:
SEQ ID NO:7 wv. SEQ ID NO:82:

DNA sequence identity:
SEQ ID NG:6 v. SEQ ID NO:57:
SEQ ID NO:6 v. SEQ ID NO:69:

SEQ ID NG:6 v. SEQ ID NO:81:

99% sequence identity
98% sequence identity
98% sequence identity

9%% sequence identity
97% sequence identity
97% sequence identity
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SEQ ID NO:80
SEQ ID NO:72
SEQ ID NO:84

SEQ ID NO:9

SEQ ID NO:60
SEQ ID XO:72
SEQ ID NO:84

SEQ ID NO:9

SEQ ID NO:60
SEG ID NO:72
SEQ ID NO:84

SEQ ID NO:9

SEQ ID NO:60
SEQ ID No:72
SEQ ID NO:84
SEQ ID NO:9

SEQ ID NO:60
SEQ ID NO:72
SEQ ID NO:84
SEQ ID WO:9

SEQ ID NO:60
SEQ ID NO:72
SEQ ID NO:84

SEQ ID NO: 9

SEQ ID NO:60
SEQ ID NO:7T2
SEQ ID NO:B4

SEQ ID NO:9

SEQ ID ¥0:60
SEQ ID N0:72
SEQ ID NO:84
SEQ ID NO:9

SEQ IR NO:60
SEQ ID NO:72
SEQ ID KO:84
SEQ ID NO:9

SEQ ID NO: 60
SEQ ID NO:72
SEQ ID NO:84

SEQ ID NO:9

SEQ ID NO: 60
SEQ 1D NO:72
SEQ ID HO:84

SEQ ID NO:%

(F)
{F)
(F)
{7

{F)
{F)
(F}
(T}

(F)
(F)
(F)
(F)

{F}
(F}
{F}
(F)

(F)
(F}
{F)
(F)

(F}
(F}
(¥)
(F)

(F)
(F)
(F)
(F)

(F}
(F}
(F)
(¥}

(¥}
(F}
(F)
{5}

(F)
()
(F)
(F)

(F)
(F)
{F}
{F}

PCT/US2010/046179

Figure 33

(13
(1) #
(1) MOKISTFLINEVIRLAY CYARIGVAS ATTRELEN
(1) BGH ARV LT DURS T TR PO A SRR LA T LGS
51 100

(51)
(51}
(51}
(51)

LTAYREY
FTATREL

(101)
(101} £F
(101) %
(101}

151 200

(1513
{151)
{151)
{151)

{201)
{201)
{201)
{201)

{251}
{251)
(251)
(251)

(301)
{301}
(301) ¥4
(301} EORX

{351) W
{351) 1
(351) RHUBDIYE
(351) HEEynheoE

(401)
(401)
{401)
{401}

(451)
(451)
(451)
(451)

(501) Wi
(501) %
{501) LEALY

(501) SERVEIRITIVLRERL

Protcin scquence identity:

SEQ ID NO:9 wv. SEQ ID NO:60: 99% seguence identity
SEQ ID NO:9 wv. SEQ ID NO:72: 98% seguence identity
SEQ ID NO:9 v. SEQ ID NO:84: 98% sequence identity
DNA sequence identity:

SEQ ID NO:8§ v,
SEQ ID NO:8 v,

SEQ ID NO:59: 99% sequence identity
SEQ ID NO:71: 97% sequence identity

SEQ ID NO:8 v. SEQ ID NO:83: 97% sequence identity
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Figure 34 (1/2)

HN protein alignment

SEQ ID NO:11 (HN)} (1) ¥R

SEQ ID NO:62 (HN)} (1) HENINERIBNIY
SEQ ID NO:74 (HN)} (1) HENIassflaNTy
SEQ ID NO:86 (HN) (1) 3

SEQ ID NO:1l1l (HN) (51) w1
SEG ID NO:62 (HN)  (51)
SEQ ID NO:T4 (HN)  (51) ¥
SEQ ID NO:86 (HN) (51}

SEQ ID NO:11 (HN) {101) #Did
SEQ ID WO:62 (HN) [101)
SEQ ID NO:74 (HN) (101) 3
SEQ ID NO:BE& (HN) (101)

SEQ ID NO:11 (HN} (151)
SEQ ID WO:62 (HN) (151) !
SEQ ID NO:74 (HN} (151)
SEQ ID NO:86 (HN} (151) 3

SEQ ID NO:11 (HN) (201)
SEQ ID NO:62 (HN) (201)
SEQ ID NO:74 (HN) (201) REREEMIE 5 L
SEQ ID NO:86 (HN) [201) Asassiyy CEVRRSRTRIRY

SEQ ID NO:11 (HN) (251)
SEQ ID NO:62 (HN) (251)
SEQ ID NO:74 {HN) (261)
SEQ ID NO:86 ({HN) (251) IL&s

SEQ ID NO:11 (HN) (301)
SEQ ID WO:62 (HN) (301)
SEQ ID NO:74 (HN) (301)
SEQ ID NO:86 (HN) (301)

SEQ ID NO:11 {HN} (351) &
SEQ ID NO:62 (HN) (351) ¥}
SEQ ID NO:74 {HN) (351) ®¢ngigio

SEQ ID NO:86 (HN) (351) TXOQVRARYREBYISGRIRAGITLSCALSKVDIGICITRINES
401

SEQ ID NO:il (HN) (401) udmrMeeiy

SEQ ID NO:62 (HN) (401) HGGMRIE!

SEQ ID NO:74 (HN) {401) xE'

8EQ Ib NO:86 (HN) [401) FamT

SEQ ID NO:11 (HN) (451) SEEPRPEYSRNIoTEDAs FEGYY.
SEQ ID NO:62 (HN) (451)
SEQ ID ®0:74 (HN) (451)
SEQ ID NO:86 (HN) (451) S¥PERS

SEQ ID NO:11 (BN) (501)
SEQ ID NO:62 (HN) (501)
SEQ ID NO:74 (EN) (501)
SEQ ID NO:86 (EBN) (501) &

SEQ ID NO:11 (HN) (551)
SEQ ID NO:62 (BN) (551)
SEQ ID NO:74 (HN) (551) 3%
SEQ ID NO:86 (BN) (551)
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Protein sequence identity:

SEQ ID NO:11 w. SEQ ID NO:62: 99% sequence identity
SEQ ID NO:11 wv. SEQ ID NO:74: 99% sequence ideantity
SEQ ID NO:11 w. SEQ ID WO:86: 99% sequence identity
DNA sequence identity:

SEQ ID NO:10 v. SEQ ID NO:61: 99% sequence identity
SEQ ID NO:10 v. SEQ ID NO:73: 97% sequence identity
SEQ ID N0:10 v. SEQ ID NO:85: 97% sequence identity
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Figure 35 (1/5)

L protein alignment

SEQ ID NO:13 (Ll) {1} TRAT TLRG
SEQ ID NO:14 (L2) (1) £ GEREVELDER SRLRGLINPLDLER
SEQ ID NO:64 (L) gy BRI IR LA E RN “xﬁg
SBO ID NO:76 (L) TLRSERTLIN R
SEQ ID NO:88 (L) (1)

SEQ ID NO:13 (1) (51) & TG “*&«aﬁmmprz‘
SEQ ID NO:14 (L2) (43) ; Tovroas
SEQ ID NO:64 (L) (43}

SEQ ID HO:76 (L) (43) ;

SEQ ID NO:88 (L) (43}

SEQ ID NO:13 (L1)  (101)
SEQ ID NO:14 (L2) {93}
SEQ ID NO:64 (L) (93)
SEQ ID NO:76 (L) (93)
SEQ ID NO:88 (L) (93) i

SEQ ID NO:13 (L1} (151}
SEQ ID NO:14 (L2) (143}
SEQ ID NO:64 (L)} {143)
SEQ ID WO:76 (L)}  (143)
SEQ ID NO:88 (L) {143)

SEQ ID NO:13 (L1) (201) MEVLT ReSEECH bR Rt

SEQ ID NO:14 (L2)  (193) *i
SEQ ID WO:64 (L)  (193) -"
SEQ ID NO:76 (L}  (193)
SEQ ID WO:88 (L)  (193)

SEQ ID WO:13 (L1)  (251)
SEQ ID NO:14 (L2)  (243) 3
SEQ ID NO:64 (L)  (243) =@
SEQ ID NO:76 (L)  (243)
SEQ ID NO:BB (L)  {2483)

SEQ ID NO:13 (Ll) {301)
SEQ ID NO:14 (L2) {293)
SEQ Ib NO:64 (L) {(293)
SEQ ID NO:76 (L) (293)
SEQ ID NO:88 (1) {293)

SEQ ID NO:13 (L1)  (351)
SEQ ID NO:14 (L2)  {343)
SEQ ID NO:64 (L)  (343)
SEQ ID WO:76 (L} {343} 3
SEQ ID W0:88 {L} (343} @

SEQ ID WO:13 (L1)  (401)
SEQ ID WO:14 (L2)  (393)
SEQ ID NO:64 (L)  (393)
SEQ ID NO:76 (L)  (393)
SEQ ID NO:88 (L)  (393) &

SEQ ID NO:13 (L1)  {(451) A%

SEQ ID NO:14 (LZ)  {443) AEX
SEQ ID NO:64 (L)  {443)
SEQ ID NO:76 (L)  {443)
SEQ ID NO:88 (L)  {443)
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SEQ ID NO:13 (L1)
SEQ ID NO:14 (L2)
SEQ ID NO:64 (L)
SEQ ID NO:76 (L)
SEQ ID NO:88 (L)

SEQ ID NO:13 (L1)
SEQ ID NO:14 {L2)
SEQ ID NO:64 (L)
SEQ ID NO:76 (L)
SEQ ID NO:8B (L)

SEQ ID No:13 (Li1)
SEQ ID NO:14 (L2}
SEQ ID NO:64 (L)
SEQ ID WO:76 (L}
SEQ ID NO:8B (L)

SEQ ID NO:13 (L1}
SEQ ID WO:14 {L2)
SEQ ID NO:64 (L)
SEQ ID NO:76 (L)
SEQ ID NO:88 (L)

SEQ ID NO:13 (Li)
SEQ ID NO:14 {L2)
SEQ ID W0:64 (L)
SEQ ID NO:76 (L)
SEQ ID NO:88 (I)

SEQ IP NO:13 (L1)
SEQ ID NO:14 (L2)
SEQ ID NO:64 (L)
SEQ ID NO:76 (L)
SEQ ID HO:8B (L)

SEQ ID WO:13 (L1}
SEQ ID NO:14 (L2)
SEQ ID NO:64 (L)
SEQ ID NG:76 (L)
SEQ ID NO:88 (L)

SEQ ID NO:13 (TL1)
SEQ ID NO:14 (L2)
SEQ ID NO:64 (L)
SEQ ID NO:76 (L)
SEQ ID NO:88 (L)

SEQ ID NO:13 (L1}
SEQ ID NO0:14 (L2)
SEQ ID NC:64 (L)
SEQ ID NO:76 (L)
SEQ ID NO:88 (L)

SEQ ID NO:13 (L1)
SEQ ID NO:14 (L2)
SEQ ID WO:64 (L)
SEQ ID ¥O:76 (L)
SEG ID NO:B8 (L)

SEQ ID NO:13 (L1)
SEQ ID NO:14 (L2)
SEQ ID NO:64 (L)
SEQ ID WO:76 (L)
SEQ ID NO:88 (L)

PCT/US2010/046179

(501}
(493)
(493) %
(493) %
{493)

(551) &
{543) i
(543)
(543)
(543)

TRRKTsRRCVLLEY

(601) :
{593)
{593) N¢
{593) 3

{593)

LR AL SR O TLOT T S

M EAREDL

(651)
{643}
{643}
{643) 3
{643)

(701)
(693)
(693) 1
(693)
(693)

(751) §
(743} {
(743) ¢
(743)
(743) QI

(801}
{793)
{793) 1
{793) N
(793) LVK

(851) Renénvy
{843) At

(843)
(843)
(843) ®i

{901)
{893)
{893)
(893)
{893)

{351)
(943)
(943)
(943) ¥
(943) W¥L

(1001) HLELSERs
(993) Wiy
(993)
{993)
{993} ¥

PYLKEETORSLL
LR T TR RE

]

DI o
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820 ID NO:13 (L1)
SBQ ID NO:14 (L2)
SEQ ID NO:64 (L)
SEQ ID N0O:76 (L)
SEQ ID N0:88 (L)

SEQ ID NO:13 (L1)
SEQ ID KO:14 (L2)
SEQ ID NO:64 (L)
SEQ ID NO:76 (L)
SEQ ID NO:88 (L)

SEQ ID NO:13 (L1)
SEQ ID NO:i4 (L2)
SEQ ID NO:64 (L)
SEQ ID NO:76 (L)
SEQ ID NG:88 (L)

SEQ ID NO:i3 (L1)
SEQ IP NO:14 (L2)
SEQ ID HO:64 (L)
SEQ ID NC:76 (L)
SKEQ ID NO:88 (L)

8TQ ID NO:i3 (L1)
SZQ ID RO:i4 (L2)
SEQ ID WO:64 (L)
SEQ ID NO:76 (L)
SEQ ID NO:88 (L)

SEQ ID NO:i3 (L1)
SEQ ID NO:id (L2)
SEQ ID NO:64 (L)
SEQ ID NO:76 (L)
SEQ ID HO:88 (L)

SEQ ID NO:13 (L1)
SEQ ID NO:i4 (L2)
SEQ ID NO:64 (L)
SEQ ID NO:76 (L)
SEQ ID NO:88 (L)

SEQ ID NO:13 (L1)
SEQ ID NO:14 (L2)
SEQ ID HO:64 (L)
SEQ ID NO:76 (L)
SEQ ID NO:88 (L)

SEQ ID NO:1i3 (L1)
SEQ ID NO:14 (L2)
SEQ ID HO:64 (L)
SEQ IDh NO:76 (L)
SEQ ID NO:88 (L)

SEQ ID NO:13 (L1)
SEQ ID No:14 (LZ)
SEQ ID NO:64 (L)
SEQ ID NC:76 (L)
SEQ ID NO:88 (L)

SEQ ID NO:13 (L1)
SEQ ID NO:14 (L2)
SEQ ID NO:64 (L)
S8Q ID NO:76 (L)
8EQ ID NO:88 (L)

{1051)
{1043)

{1043) :

{1043)
{1043)

{1101)
{1093)
{1093)
{1093)
{1093)

{1151)
{1143)
{1143)
{1143)

(1143) ®

(1201) ¥

{1193)
{1193)

{1193) &

{1193)

(1251)
{1243) 3

{1243)
{1243)

PCT/US2010/046179

Figure 35 (3/5)

EREN
el
PHLEVERKE

1151 1200

{1243) ey

{1301)
{1293)
{1293)
{1293)
{1293)

{1351)
{1343)
{1343)

{1343) &

{1343)

(1401) %

{1393)
{1393)
{1393)
{1393)

(1451)

(1443) i

{1443}

{1443) &

{1443)

{1501)
{1493)

{1493) ¥

{1493}

{1493} &

BERLAK

0

IBOCERELDYELIR
AR

LTREINCL;
1401

¥

LG S ROTARLMARTTLRED
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;.

{1551) LuEsH

{1543)
{1543)
{1543)
{1543)

ERYVRESTENOTHAPYSATIRRY LT BOARY
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SEQ ID NO:13 (L1}
SEQ ID NO:14 (L2)
SEQ ID NO:64 (L)
SEQ ID NO:76 (L)
SEQ ID HO:88 (L)

SEQ ID NO:13 (L1)
SEQ ID NO:14 (12)
SEQ ID NO:64 (L)
SEQ ID WO:76 (L}
SEQ ID NO:88 (L}

SEQ ID ¥0:13 (L1)
SEQ ID NO:14 (L2)
SEQ ID NO:64 (L}
SEQ ID NO:76 (L}
SEQ ID NG:88 (L)

SEQ ID ¥0:13 (L1)
SEQ ID NO:14 (L2)
SEQ ID NO:64 (L)
SEQ ID NO:76 (L)
SEQ ID NO:88 (L)

SEQ ID NO:13 (L1)
SEQ ID NO:14 {L2)
SEQ ID MO:64 (L)
SEQ ID NO:76 (L)
SEQ ID NO:88 (L)

SEQ ID NO:13 (L1)
SEQ ID WO:14 (L2)
SEQ ID HO:64 (L)
SEQ ID NO:76 (L)
SEQ ID NO:28 (L)

SEQ ID NO:13 (L1)
SEQ ID NO:14 (L2}
SEQ ID NO:64 (L)
SEQ ID MO:76 (L)
SEQ ID NO:88 (L)

SEQ ID NO:13 (L1)
SEQ ID NO:14 (L2)
SEQ ID NO:64 (L)
SEQ ID HO:76 (L)
SEQ ID NO:88 (L)

SEQ ID NO:13 (L1)
SEQ ID NO:14 (L2)
SEQ ID NO:64 (L}
SEQ ID WO:76 (L}
SEQ ID NO:88 (L)

SEQ ID NO:13 (L1)
SEQ ID NO:14 (L2}
SEQ ID NO:64 (L)
SEQ ID NO:76 (L)
SEQ ID WO:88 (L)

SEQ ID NO:13 (L1)
SEQ ID NO:14 (L2)
SEQ ID NO:64 (L)
SEQ ID NO:76 (L)
SEQ ID NO:88 (L)

PCT/US52010/046179

(1601)
(1593) |
(1593} &
(1593) 5%
{1593) EROREBOTIEENCOIORLTRGIEDETA

(1651)
{1643)
{1643)
{1643)
{1643)

(1701) BELSNR
(1693) AVLEN
(1693) 3
(1693)
(1693)

(1751)
(1743)
{1743) 3
(1743)
(1743)

(1801) =%
{1793) S8
(1793) |

(1793) &
(1793)

(1851)
(1843)
{1843)
(1843} §
(1843)
IS e R o A e
SIS

{1901)
(1893)
{1893)
{1893} :
(1893)

(1951) WA
(1543)
(1943)
(1943) 3
{1943}

HMIFEYVRIER

(2001) 3
(1993) i
{1993}
(1993) 3
{1993) i

(2051)
(2043)
(2043)
(2043) 3
(2043)

{2101)
(2093)
{2093)
{2093)
(2093) ATE
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SEQ ID NO:13 (L1) (2151) ¢
SEQ ID NO:14 (L2} (2143) E
SEQ ID §O:64 {1} (2143) ¥Si
SEQ ID NO:76 (L) (2143) ¥
SEQ ID NO:88 (L} (2143) X
SEQ ID N0:13 (L1) (2201) %
SEQ ID No:14 (L2) (2193) &

SEQ ID ¥O:64 (L)
SEQ ID NO:76 (L)
SEQ ID NO:88 (L)

[2193) KR
(2193) ®
{2193) i

Protein sequence identity:

SE¢ ID NO:14
SEQ ID NO:14
SEQ ID NO:14

v. SEQ ID NO:64;
v, SEQ ID NO:76:
v, SEQ ID NO:88:

DNA sequence identity:

SEQ ID NO:1Z v, SEQ ID NO:63:
SEQ ID NO:12 v, SEQ ID NO:75:
SEQ ID NO:12 v. SEQ ID NO:87:

99% sequence identity
99% sequence identity

58% sequence identity

95% sequence identity
87% sequence identity
97% sequence identity
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