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Nucleotide sequence of VP7mt144/177-R1/200 (1134 bp)

ATGGACGCGATACGAGCAAGAGCCTTGTCCGTTGTACGGGCATGTGTCACAGTGACAGATGCGAG
AGTTAGTTTGGATCCAGGAGTGATGGAGACGTTAGGGATTGCAATCAATAGGTATAATGGTTTAA
CAAATCATTCGGTATCGATGAGGCCACAAACCCAAGCAGAACGAAATGAAATGTTTTTITATGTGT
ACTGATATGGTTTTAGCGGCGCTGAACGTCCAAATTGGGAATATTTCACCAGATTATGATCAAGCG
TTGGCAACTGTGGGAGCTCTCGCAACGACTGAAATTCCATATAATGTTCAGGCCATGAATGACATC
GTTAGAATAACGGGTCAGATGCAAACATTCGGACCAAGCAAAGTGCAAACGGGGCCTTATGCAGG
AGCGGTTGAGGTGCAACAATCTGGCAGATATTACGTACCGCCCGGGGAATTCCTCGAGCAAGGT
CGAACGCGTGGTGGGTACATCAATTCAAATATTGCAGAAGTGTGTATGGATGCAGGTGCTGCGGG
ACAGGTCAATGCGCTGCTAGCCCCAAGGCTGCATAGAGTCTTGGCTATAGAGAGATACCTAAAGGA
TCTGCAGGCGCGCAGGGGGGACGCAGTCATGATCTATTTCGTTTGGAGACCGTTGCGTATATTTTG
TGATCCTCAAGGTGCGAAGCTTTCTAGAGTCGACTCACTTGAGAGCGCTCCAGGAACTTTTGTCA
CCGTTGATGGAGTAAATGTTGCAGCTGGAGATGTCGTCGCATGGAATACTATTGCACCAGTGAATG
TTGGAAATCCTGGGGCACGCAGATCAATTTTACAGTTTGAAGTGTTATGGTATACGTCCTTGGATA
GATCGCTAGACACGGTTCCGGAATTGGCTCCAACGCTCACAAGATGTTATGCGTATGTCTCTCCCA
CTTGGCACGCATTACGCGCTGTCATTTTTCAGCAGATGAATATGCAGCCTATTAATCCGCCGATTTT
TCCACCGACTGAAAGGAATGAAATTGTTGCGTATCTATTAGTAGCTTCTTTAGCTGATGTGTATGC
GGCTTTGAGACCAGATTTCAGAATGAATGGTGTTGTCGCGCCAGTAGGCCAGATTAACAGAGCTCT
TGTGCTAGCAGCCTACCAC

Amino acid sequence of VP7mt144/177-R1/200 (378 amino acids)

MDAIRARALSVVRACVTVTDARVSLDPGVMETLGIAINRYNGLTNHSVSMR
PQTQAERNEMFFMCTDMVLAALNVQIGNISPDYDQALATVGALATTEIPYN
VQAMND IVRITGQMQTFGPSKVQTGPYAGAVEVQQSGRYYVPPGEFLEQGR
TRGGYINSNIAEVCMDAGAAGQVNALLAPRLHRVLAIERYLKDLQARRGDA
VMIYFVWRPLRIFCDPQGAKLSRVDSLESAPGTFVTVDGVNVAAGDVVAWN
TIAPVNVGNPGARRSILQFEVLWYTSLDRSLDTVPELAPTLTRCYAYVSPT
WHALRAVIFQQOMNMQPINPPIFPPTERNEIVAYLLVASLADVYAALRPDFR
MNGVVAPVGQINRALVLAAYH

Nucleotide sequence of VP7mt144/177-R4/200 (1251 bp)

ATGGACGCGATACGAGCAAGAGCCTTGTCCGTTGTACGGGCATGTGTCACAGTGACAGATGCGAG
AGTTAGTTTGGATCCAGGAGTGATGGAGACGTTAGGGATTGCAATCAATAGGTATAATGGTTTAA
CAAATCATTCGGTATCGATGAGGCCACAAACCCAAGCAGAACGAAATGAAATGTTTTTTATGTGT
ACTGATATGGTTTTAGCGGCGCTGAACGTCCAAATTGGGAATATTTCACCAGATTATGATCAAGCG
TTGGCAACTGTGGGAGCTCTCGCAACGACTGAAATTCCATATAATGTTCAGGCCATGAATGACATC
GTTAGAATAACGGGTCAGATGCAAACATTCGGACCAAGCAAAGTGCAAACGGGGCCTTATGCAGG
AGCGGTTGAGGTGCAACAATCTGGCAGATATTACGTACCGCCCGGGGAATTCCTCGAGCAAGGT
CGAACGCGTGGTGGGTACATCAATTCAAATATTGCAGAAGTGTGTATGGATGCAGGTGCTGCGGG
ACAGGTCAATGCGCTGCTAGCCCCAAGGCTGCATAGAGTCTTGGCTATAGAGAGATACCTAAAGGA
TCTGCATAGAGTCTTGGCTATAGAGAGATACCTAAAGGATCTGCA TAGAGTCTTGGCTATAGAGAGA
TACCTAAAGGATCTGCATAGAGTCTTGGCTATAGAGAGATACCTAAAGGATCTGCAGGCGCGCAGG
GGGGACGCAGTCATGATCTATTTCGTTTGGAGACCGTTGCGTATATTTTGTGATCCTCAAGGTGCG
AAGCTTTCTAGAGTCGACTCACTTGAGAGCGCTCCAGGAACTTTTGTCACCGTTGATGGAGTAAA
TGTTGCAGCTGGAGATGTCGTCGCATGGAATACTATTGCACCAGTGAATGTTGGAAATCCTGGGGC
ACGCAGATCAATTTTACAGTTTGAAGTGTTATGGTATACGTCCTTGGATAGATCGCTAGACACGGT
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TCCGGAATTGGCTCCAACGCTCACAAGATGTTATGCGTATGTCTCTCCCACTTGGCACGCATTACG
CGCTGTCATTTTTCAGCAGATGAATATGCAGCCTATTAATCCGCCGATTTTTCCACCGACTGAAAG
GAATGAAATTGTTGCGTATCTATTAGTAGCTTCTTTAGCTGATGTGTATGCGGCTTTGAGACCAGA
TTTCAGAATGAATGGTGTTGTCGCGCCAGTAGGCCAGATTAACAGAGCTCTTGTGCTAGCAGCCTA
CCAC

Amino acid sequence of VP7mt144/177-R4/200 (417 amino acids)

MDAIRARALSVVRACVTVTDARVSLDPGVMETLGIAINRYNGLTNHSVSMRPQTQAERNEMFFMCTD
MVLAALNVQIGNISPDYDQALATVGALATTEIPYNVQAMNDIVRITGQMQTFGPSKVQTGPYAGAVE
VQQSGRYYVPPGEFLEQGRTRGGYINSNIAEVCMDAGAAGQVNALLAPRLHRVLAIERYLKDLHRV
LAIERYLKDLHRVLAIERYLKDLHRVLAIERYLKDLQARRGDAVMIYFVWRPLRIFCDPQGAKLSR
VDSLESAPGTFVTVDGVNVAAGDVVAWNTIAPVNVGNPGARRSILQFEVLWYTSLDRSLDTVPELAPT
LTRCYAYVSPTWHALRAVIFQQMNMQPINPPIFPPTERNEIVAYLLVASLADVYAALRPDFRMNGVVA
PVGQINRALVLAAYH
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Appendices

Appendix A. CLUSTAL X Nucleotide and amino acid sequence alignment of VP7 with
VP7mt144/177/200.
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M D A I R A RA AL S V V R A
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M D A I A A RAUL S V V R A

S s d sk Kk ok sk sk ke Sk sk sk sk ke ok ek ke ke ok ok ok ke ok ****************************

TGTGTCACAGTGACAGATGCGAGAGTTAGTTTGGATCCAGGAGTGATGGAGACGTTAGGG
c v T VvV T DA RV S LDU®PG VM E T L G
TGTGTCACAGTGACAGATGCGAGAGTTAGTTTGGATCCAGGAGTGATGGAGACGTTAGGG
c v TV TDA AI RV SULDZ®PGUVM E T L G

************************************************************

ATTGCAATCAATAGGTATAATGGTTTAACAAATCATTCGGTATCGATGAGGCCACAAACC
I A I N R Y NG L T NIH S V s M R P Q T
ATTGCAATCAATAGGTATAATGGTTTAACAAATCATTCGGTATCGATGAGGCCACAAACC
I A I N R Y NG L T N H S V S M R P Q T

************************************************************

CAAGCAGAACGAAATGAAATGTTTTTTATGTGTACTGATATGGTTTTAGCGGCGCTGAAC
QO A E RN EMT FUFMCTD M v L A A L N
CAAGCAGAACGAAATGAAATGTTTTTTATGTGTACTGATATGGTTTTAGCGGCGCTGAAC
O A E RN EMT FT FMZ<CTD M V L A A L N

************************************************************

GTCCAAATTGGGAATATTTCACCAGATTATGATCAAGCGTTGGCAACTGTGGGAGCTCTC
v 90 I G N I S p D Y D Q A L A T V G A L
GTCCAAATTGGGAATATTTCACCAGATTATGATCAAGCGTTGGCAACTGTGGGAGCTCTC
vV 0 I G N I S P D Y D Q A L A T Vv G A L
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GCAACGACTGAAATTCCATATAATGTTCAGGCCATGAATGACATCGTTAGAATAACGGGT
A T T E I P Y NV QA MNDTIV R I T G
GCAACGACTGAAATTCCATATAATGTTCAGGCCATGAATGACATCGTTAGAATAACGGGT
A T T E I P YNV QA MNDTIV R I T G
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CAGATGCAAACATTCGGACCAAGCAAAGTGCAAACGGGGCCTTATGCAGGAGCGGTTGAG
O M Q T F G P S K V QT G P Y A G A V E
CAGATGCAAACATTCGGACCAAGCAAAGTGCAAACGGGGCCTTATGCAGGAGCGGTTGAG
O M Q T F 6 P S K V QT G P Y A G A V E
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GTGCAACAATCTGGCAGATATTACGTACCG-————=——~——"~~"7=~~~ CAAGGTCGAACG
vV 0 9 $S G R Y Y V P Q G R T
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------------ TCACTTGAGAGCGCTCCAGGAACTTTTGTCACCGTTGATGGAGTAAAT

S L E S A P G T F V T VDG V N
TCTAGAGTCGACTCACTTGAGAGCGCTCCAGGAACTTTTGTCACCGTTGATGGAGTAAAT
S R VD S L E S AUPGTFV TV DGV N
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GTTGCAGCTGGAGATGTCGTCGCATGGAATACTATTGCACCAGTGAATGTTGGAAATCCT
vV A A G DV V A WNTTIAUPV NV GNP
GTTGCAGCTGGAGATCTCGTCGCATGGAATACTATTGCACCAGTGAATGTTGGAAATCCT
vV A A G DV V A WNTTIA AU®PV NV GNP
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GGGGCACGCAGATCAATTTTACAGTTTGAAGTGTTATGGTATACGTCCTTGGATAGATCG
G A R R S I L QF EV L WY TS L DR S
GGGGCACGCAGATCAATTTTACAGTTTGAAGTGTTATGGTATACGTCCTTGGATAGATCG
G A RR S I L Q FEV L WY TS UL DR S

************************************************************

CTAGACACGGTTCCGGAATTGGCTCCARCGCTCACAAGATGTTATGCGTATGTCTCTCCC
L DTV PEUL AZPTULTI RUCYA AYV S P
CTAGACACGGTTCCGGAATTGGCTCCAACGCTCACAAGATGTTATGCGTATGTCTCTCCC
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kkkhkhkkhkdkhhkdkhhhhhhhhhkhhhdhhkdkhhkdhhkhhkhdhhkhhdhhdkdhhkdhkdhbdhkdhbhkhdd
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CCGATTTTTCCACCGACTGAAAGGAATGAAATTGTTGCGTATCTATTAGTAGCTTCTTTA
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GCTGATGTGTATGCGGCTTTGAGACCAGATTTCAGAATGAATGGTGTTGTCGCGCCAGTA
A DV YA ALURUPDT FIRMNGUV YV A PV
GCTGATGTGTATGCGGCTTTGAGACCAGATTTCAGAATGAATGGTGTTGTCGCGCCAGTA
A DV Y AALURUPDT FIRMNGUV YV A PV

************************************************************

GGCCAGATTAACAGAGCTCTTGTGCTAGCAGCCTACCACTAGTGGCTGCGGTGTTGCACG
G Q I N RA L V L A A Y H Stop
dGCCAGATTAACAGAGCTCTTGTGCTAGCAGCCTACCACTAGTGGCTGCGGTGTTGCACG
G Q I N R A L V L A A Y H Stop
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Appendix B-1. CLUSTAL X Nucleotide and amino acid sequence alignment of VP7mt144/ 177/200
with VPmt144/177-A/200.
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TTGCAATCAATAGGTATAATGGTTTAACARATCATTCGGTATCGATGAGGCCACAAACCC
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AGGTCAATGCGCTGCTAGCCCCAAGGCTGCATAAGAAGAAAGAAGAGGGTGAGGATGATA
vV N AL L A P R L HKIKI KEETGEDTUDT

khkdkkhkhkhkhkhkdhkkhkhkdkhkhrkhkhdhhhhhdh

----------------------------- CTGCAGGCGCGCAGGGGGGACGCAGTCATGA
L Q ARRGUDA ATVMI
CTGCTCGACAGGAGATAAGAAAAGCATGGCTGCAGGCGCGCAGGGGGGACGCAGTCATGA
A RQ EI RKAWTILGQATRT ERGTUDA AUV MI

kkkkdkkddkhkdkhkddkhkdhhkddhhkhkhdkdkhkdddkh

TCTATTTCGTTTGGAGACCGTTGCGTATATTTTGTGATCCTCAARGGTGCGAAGCTTTCTA
Y F VWR P L R I F CDUPOQGA AIZ KTL SR
TCTATTTCGTTTGGAGACCGTTGCGTATATTTTGTGATCCTCAAGGTGCGAAGCTTTCTA
Y F V W R P L R I F CDP QG AZ KTL S R

************************************************************

GAGTCGACTCACTTGAGAGCGCTCCAGGAACTTTTGTCACCGTTGATGGAGTAAATGTTG
v D S L E S A P G TVPF V TV D GV NV A
GAGTCGACTCACTTGAGAGCGCTCCAGGAACTTTTGTCACCGTTGATGGAGTAAATGTTG
v D S L E S A P G TVPF VTV DGV NV A

************************************************************

CAGCTGGAGATGTCGTCGCATGGAATACTATTGCACCAGTGAATGTTGGAAATCCTGGGE
A G DV VA WNTTIOAZPVNUVYV GNP G A
CAGCTGGAGATGTCGTCGCATGGAATACTATTGCACCAGTGAATGTTGGAAATCCTGGGG
A G DV V A WNTIAUP VNV GNP G A

R N Y T R T 2222222222222 222 2 2 22 2R R 2R S Al A b

CACGCAGATCAATTTTACAGTTTGAAGTGTTATGGTATACGTCCTTGGATAGATCGCTAG
R R S I L Q F E VL W Y T S L DR S L D
CACGCAGATCAATTTTACAGTTTGAAGTGTTATGGTATACGTCCTTGGATAGATCGCTAG
R R S I L Q F E V L WY TS L DUZRS LD

N Y T 2 L 22 2 2222222222222 X2 R SR 22 2 A 000 LR Rt h
.

ACACGGTTCCGGAATTGGCTCCAACGCTCACAAGATGTTATGCGTATGTCTCTCCCACTT
T V P E L A P TULTU R CYOAY UV S P TW
ACACGGTTCCGGAATTGGCTCCAACGCTCACAAGATGTTATGCGTATGTCTCTCCCACTT
T Vv P E L A P TULTU RTUCYA AYV S P TW

************************************************************

GGCACGCATTACGCGCTGTCATTTTTCAGCAGATGAATATGCAGCCTATTAATCCGCCGA
H A LRA AV I P F QQMNMOQZ©PTINU®PUPI
GGCACGCATTACGCGCTGTCATTTTTCAGCAGATGAATATGCAGCCTATTAATCCGCCGA
HALRAVTIUZ FOQQMNMMGQ?PTINU?PUZPI

************************************************************

TTTTTCCACCGACTGAAAGGAATGAAATTGTTGCGTATCTATTAGTAGCTTCTTTAGCTG
F P P T ERNTZETIUVAYLUL VA SULAD
TTTTTCCACCGACTGAAAGGAATGAAATTGTTGCGTATCTATTAGTAGCTTCTTTAGCTG
F P P T E RN ETIV AY L L V A S L AD

************************************************************

ATGTGTATGCGGCTTTGAGACCAGATTTCAGAATGAATGGTGTTGTCGCGCCAGTAGGCC
V Y AALURU©PDV FIRMNGV VYV AP VG Q
ATGTGTATGCGGCTTTGAGACCAGATTTCAGAATGAATGGTGTTGTCGCGCCAGTAGGCC
V Y A ALURUPDVFIRMNGVV APV G Q

************************************************************

|

AGATTAACAGAGCTCTTGTGCTAGCAGCCTACCACTAGTGGCTGCGGTGTTGCACGGTCA
I N R AL V L A A Y H Stop

AGATTAACAGAGCTCTTGTGCTAGCAGCCTACCACTAGTGGCTGCGGTGTTGCACGGTCA
I N R AL V L A A Y H Stop

hhkkdkhhkdhkdhhhkdhhkhhhhhhdhdkhdhhhdhhhkdhhhhhkhhdhkdhhrhkhhhhdhhrhrbhdhdd

110

583
195

592
198
643
215

612
218
703
235

672
238
763
255

732
258
823
275

792
278
883
295

852
298
943
315

912
318
1003
335

972
338
1063
355

1032
358
1123
375

1070
369
1161
386



Appendix B-2. CLUSTAL X Nucleotide and amino acid sequence alignment of VP7mt144/ 177/200
with VP7mt144-B/177/200.

mt144/177/200 GTTTAAATTCGGTTAGGATGGACGCGATAGCAGCAAGAGCCTTGTCCGTTGTACGGGCAT 43
M DA I A ARAL SV V RAC 15
mt144-B/177/200 GTTTAAATTCGGTTAGGATGGACGCGATAGCAGCAAGAGCCTTGTCCGTTGTACGGGCAT 43
M D A I A A RAUL S V V R A c 15

************************************************************

mt144/177/200 GTGTCACAGTGACAGATGCGAGAGTTAGTTTGGATCCAGGAGTGATGGAGACGTTAGGGA 103
v T VT DARUVYV S L DU©PGVMET L G I 35

mt144-B/177/200 GTGTCACAGTGACAGATGCGAGAGTTAGTTTGGATCCAGGAGTGATGGAGACGTTAGGGA 103
v T VT DA AIRVY S LDU©PGVMET L G I 35

************************************************************

mt144/177/200 TTGCAATCAATAGGTATAATGGTTTAACAAATCATTCGGTATCGATGAGGCCACAAACCC 163
A I N R Y NG L T N H S V S M R P Q T Q 55

mt144-B/177/200 TTGCAATCAATAGGTATAATGGTTTAACAAATCATTCGGTATCGATGAGGCCACAAACCC 163
A I N R Y NG L T N H S V S M R P Q T QO 55

************************************************************

mt144/177/200 AAGCAGAACGAAATGAAATGTTTTTTATGTGTACTGATATGGTTTTAGCGGCGCTGAACG 223
A E RN EMT F F M C T DMV L A A L N Vv 75
mt144-B/177/200 AAGCAGAACGAAATGAAATGTTTTTTATGTGTACTGATATGGTTTTAGCGGCGCTGAACG 223
A ERNEMT F FMOCT DMV L A A L N V 75

************************************************************

mt144/177/200 TCCAAATTGGGAATATTTCACCAGATTATGATCAAGCGTTGGCAACTGTGGGAGCTCTCG 283
Q I G N I s p D Y D Q A L A T V G A L A 95

mt144-B/177/200 TCCAAATTGGGAATATTTCACCAGATTATGATCAAGCGTTGGCAACTGTGGGAGCTCTCG 283
Qg I 6 N I s p D Y D Q A L A T V G A L A 95

************************************************************

mt144/177/200 CAACGACTGAAATTCCATATAATGTTCAGGCCATGAATGACATCGTTAGAATAACGGGTC 343
T T E I P Y NV Q A M N DIV R I T G Q 115
mt144-B/177/200 CAACGACTGAAATTCCATATAATGTTCAGGCCATGAATGACATCGTTAGAATAACGGGTC 343
T T E I P Y N V Q A M N D I V R I T G Q 115

************************************************************

mt144/177/200 AGATGCAAACATTCGGACCAAGCAAAGTGCAAACGGGGCCTTATGCAGGAGCGGTTGAGG 403
M O T F G P S KV Q T G P Y A G A vV E VvV 135
mt144-B/177/200 AGATGCAAACATTCGGACCAAGCAAAGTGCAAACGGGGCCTTATGCAGGAGCGGTTGAGG 403
M O T F G P S K V Q T G P Y A G A V E V 135

************************************************************

mt144/177/200  TGCAACAATCTGGCAGATATTACGTACCGCCCGGGGAATTCCTCGAG-—————~~~""7~ 450
O 0 S G R Y Y V P P GETFTILE 150
nt144-B/177/200 TGCAACAATCTGGCAGATATTACGTACCGCCCGGGGAATTCCTCGAGGTAGACGTTGATC 463
O 0O S G R Y YV P PGETFTLEVDVDZP 15

***********************************************

mt144/177/200  —m-mmmmmmmmm e m e — e m o oo oo — oSS ST ST T TETETETTT 450
150

mt144-B/177/200 CAAAEAAGGGTAAGTGGAAAGAACATATAAAAGAGGTAACCGAAAAATTATTGAAAGCGG 523
N K G K W K E H I K E V T E K L L K A V 175

mt144/177/200  —-—--—- CAAGGTCGAACGCGTGGTGGGTACATCAATTCAAATATTGCAGAAGTGTGTATGG 505
E Q G R TR G G Y I N s NI A E V C M D 170
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mt144-B/177/200

mt144/177/200

mt144-B/177/200

mt144/177/200

mt144-B/177/200

mt144/177/200

mt144-B/177/200

mt144/177/200

mtl144-B/177/200

mt144/177/200

mt144-B/177/200

mt144/177/200

mt144-B/177/200

mt144/177/200

mt144-B/177/200

mt144/177/200

mt144-B/177/200

mt144/177/200

mt144-B/177/200

mt144/177/200

mt144-B/177/200

TCGAGCAAGGTCGAACGCGTGGTGGGTACATCAATTCAAATATTGCAGAAGTGTGTATGG
E Q ¢ R TRGGYINJSNTIAZEUVOCMD

*******************************************************

ATGCAGGTGCTGCGGGACAGGTCAATGCGCTGCTAGCCCCAAGGCTGCAGAGGCCTGCGC
A ¢G A A G QV N AILULM AUPU RIULUGQR®RUPAR
ATGCAGGTGCTGCGGGACAGGTCAATGCGCTGCTAGCCCCAAGGCTGCAGAGGCCTGCGC
A G A A G Q V NALULAZPU RULUOGQT®RUPAR

************************************************************

GCAGGGGGGACGCAGTCATGATCTATTTCGTTTGGAGACCGTTGCGTATATTTTGTGATC
R 6 DA VMTIZY FV VWU RU®PULI®RTITFCDP
GCAGGGGGGACGCAGTCATGATCTATTTCGTTTGGAGACCGTTGCGTATATTTTGTGATC
R G DA VMTIJYV FV WU RPULIRTITFCDUP

************************************************************

CTCAAGGTGCGAAGCTTTCTAGAGTCGACTCACTTGAGAGCGCTCCAGGAACTTTTGTCA
Q 6 A KL S RVD SULESAU®PGTT FVT
CTCAAGGTGCGAAGCTTTCTAGAGTCGACTCACTTGAGAGCGCTCCAGGAACTTTTGTCA
Q G A KL S RVDSLEJSAUPGTT? FUVT

************************************************************

CCGTTGATGGAGTAAATGTTGCAGCTGGAGATGTCGTCGCATGGAATACTATTGCACCAG
vV D GV NV AAGDV YV A WNTTIH APV
CCGTTGATGGAGTAAATGTTGCAGCTGGAGATGTCGTCGCATGGAATACTATTGCACCAG
vV D G V NV AAGDUVV AWNTTIAUPYV

************************************************************

TGAATGTTGGAAATCCTGGGGCACGCAGATCAATTTTACAGTTTGAAGTGTTATGGTATA
N v 6 NP GAURU R STIULUGQT FEUVTLWZYT
TGAATGTTGGAAATCCTGGGGCACGCAGATCAATTTTACAGTTTGAAGTGTTATGGTATA
N VvV G NP GARUZ RS IULQFEV L WYT

************************************************************
.

CGTCCTTGGATAGATCGCTAGACACGGTTCCGGAATTGGCTCCAACGCTCACAAGATGTT
S L D R SLDTV VP EILA AUPTULTRCY
CGTCCTTGGATAGATCGCTAGACACGGTTCCGGAATTGGCTCCAACGCTCACAAGATGTT
S L DR SLDTV V9P EVLAU©PTTULTRCY

************************************************************

ATGCGTATGTCTCTCCCACTTGGCACGCATTACGCGCTGTCATTTTTCAGCAGATGAATA
A Y V S P T WHA AULU R AUV I F Q QMNM
ATGCGTATGTCTCTCCCACTTGGCACGCATTACGCGCTGTCATTTTTCAGCAGATGAATA
A Y V S P TWHA AULU RA AV IV FOQQMNM

************************************************************

TGCAGCCTATTAATCCGCCGATTTTTCCACCGACTGAAAGGAATGAAATTGTTGCGTATC
Q P I N P P I F P P TEUZRNETIUVAYL
TGCAGCCTATTAATCCGCCGATTTTTCCACCGACTGARAGGAATGAAATTGTTGCGTATC
Q P I N P P I F P PTEUZRUNETIVAZYX L

************************************************************

TATTAGTAGCTTCTTTAGCTGATGTGTATGCGGCTTTGAGACCAGATTTCAGAATGAARTG
L VA SULADV YV YA AA ALTZ RUPUDTFRMMNG
TATTAGTAGCTTCTTTAGCTGATGTGTATGCGGCTTTGAGACCAGATTTCAGAATGAATG
L VA SLADJVYA AALTZ RUPUDTFIRMNG
*f**********************************************************
GTGTTGTCGCGCCAGTAGGCCAGATTAACAGAGCTCTTGTGCTAGCAGCCTACCACTAGT
vV VA PV G Q I N R AL VL A A Y H Stop
GTGTTGTCGCGCCAGTAGGCCAGATTAACAGAGCTCTTGTGCTAGCAGCCTACCACTAGT
vV VA P V G Q I N R AL VL A A Y H Stop

O T 2 2 222 2 22222222222 X SRR S R R R LA AL L LS 0
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583
195

565
190
643
215

625
210
703
235

685
230
763
255

745
250
823
275

805
270
883
295

865
290
943
315

925
310
1003
335

985
330
1063
355

1045
350
1123
375

1104
368
1182
393



Appendix B-3. CLUSTAL X Nucleotide and amino acid sequence alignment of VP7mt144/177/200
with VP7mt144-B/177-A/200.

mt144/177/200 GTTTAAATTCGGTTAGGATGGACGCGATAGCAGCARGAGCCTTGTCCGTTGTACGGGCAT 43
M D A I A A RATUL S V V R A CI>
mt144-B/177-A/ GTTTAAATTCGGTTAGGATGGACGCGATAGCAGCAAGAGCCTTGTCCGTTGTACGGGCAT 43
M DA T A ARATL S V V RACI5

************************************************************

mt144/177/200 GTGTCACAGTGACAGATGCGAGAGTTAGTTTGGATCCAGGAGTGATGGAGACGTTAGGGA 103
v T Vv T DAU RV SLDU&PGUVMETTILGI 35

mt144-B/177-RA/ GTGTCACAGTGACAGATGCGAGAGTTAGTT TGGATCCAGGAGTGATGGAGACGTTAGGGA 103
v T Vv T DARUYV S LDU&PGUVMETTILGI 35

************************************************************

mtl1l44/177/200 TTGCAATCAATAGGTATAATGGTTTAACARATCATTCGGTATCGATGAGGCCACARACCC 163
A I NR Y NG L T NH S V S M R P Q T Q 55

mt144-B/177-RA/ TTGCAATCAATAGGTATAATGGTTTAACARATCATTCGGTATCGATGAGGCCACARACCC 163
A I N R Y NG L T N H S V S MR P QT Q 55

************************************************************

mt144/177/200 AAGCAGAACGAAATGAAATGTTTTTTATGTGTACTGATATGGTTTTAGCGGCGCTGAACG 223
A ERNIEMTFFMCTDMUVILAA-ATLNWV 75

mt144-B/177-A/ AAGCAGAACGAAATGAAATGTTTTTTATGTGTACTGATATGGTTTTAGCGGCGCTGAACG 223
A E RN EMT FFMCTDMUVILAATLNYV 75

************************************************************

mt144/177/200 TCCAAATTGGGAATATTTCACCAGATTATGATCAAGCGTTGGCAACTGTGGGAGCTCTCG 283
Q I 6 N I 8 P DY D QA ATLATV G A L A 9

mt144-B/177-RA/ TCCAAATTGGGAATATTTCACCAGATTATGATCAAGCGTTGGCAACTGTGGGAGCTCTCG 283
Q I G N I §$ P D Y D QA ATLATV G A L A 9

************************************************************

mt144/177/200 CAACGACTGAAATTCCATATAATGTTCAGGCCATGAATGACATCGTTAGAATAACGGGTC 343
T T E I P Y NV Q A MNUDTIV RTITG Q 115
mt144-B/177-A/ CAACGACTGAAATTCCATATAATGTTCAGGCCATGAATGACATCGTTAGAATAACGGGTC 343
T T E I P Y NV Q A M N D I V R I T G Qo 115

************************************************************

mt144/177/200 AGATGCAAACATTCGGACCAAGCAAAGTGCAAACGGGGCCTTATGCAGGAGCGGTTGAGG 403
M Q T F G P 8§ K V Q T G P Y A G A V E V 135
mt144-B/177-A/ AGATGCAAACATTCGGACCAAGCAAAGTGCARACGGGGCCTTATGCAGGAGCGGTTGAGG 403
M Q T F G P 8 KV Q T G P Y A G A v E VvV 135

************************************************************

mt144/177/200 TGCAACAATCTGGCAGATATTACGTACCGCCCGGGGAATTCCTCGAG-——————=—~~~~ 450
0 0 S GR Y Y V P P GEF L E 150
mt144-B/177-A/ TGCAACAATCTGGCAGATATTACGTACCGCCCGGGGAATTCCTCGAGGTAGACGTTGATC 463
O 0 S G RY YV ?P©PGET FTLTEVYVDVDFEP 155

***********************************************

ME144/177/200  — oo oo e — o= 450
150

mt144-B/177-BA/ CAAATAAGGGTAAGTGGAAAGAACATATAAAAGAGGTAACCGAAAAATTATTGAAAGCGG 523
N K G KW KEHIKTEJTVTEZKTLTLZKAV 175

mt144/177/200  —---—- CAAGGTCGAACGCGTGGTGGGTACATCAATTCAAATATTGCAGAAGTGTGTATGG 505
E 0GR TRGG Y I N S NI A EV cC M D 170
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mt144-B/177-A/

mt144/177/200

mt144-B/177-A/

mt144/177/200

mt144-B/177-A/

mt144/177/200

mt144-B/177-A/

mt144/177/200

mt144-B/177-A/

mt144/177/200

mt144-B/177-A/

mt144/177/200

mt144-B/177-A/

mt144/177/200

mt144-B/177-A/

mt144/177/200

mt144-B/177-A/

mt144/177/200

mt144-B/177-A/

mtl144/177/200

mt144-B/177-a/

TCGAGCAAGGTCGAACGCGTGGTGGGTACATCAATTCAAATATTGCAGAAGTGTGTATGG
E Q G R TRGG Y I NS NTIAZEVCMD

*******************************************************

ATGCAGGTGCTGCGGGACAGGTCAATGCGCTGCTAGCCCCARAGG =~ -~ = ===~ ===-— -~
A G A A G Q V N AL L A P R

ATGCAGGTGCTGCGGGACAGGTCAATGCGCTGCTAGCCCCAAGGCTGCATAAGAAGAAAG
A G A A G Q V NALLAUPU RILUBHEIKIKTKE

R R R R R R XXX XEEESERERERRRRRRR SR AR B R AR A R AR B J

----------------------------------------------- CTGCAGGCGCGCA
L Q A R R
AAGAGGGTGAGGATGATACTGCTCGACAGGAGATAAGAAAAGCATGGCTGCAGGCGCGCA
E G EDODTA ARG QETIT® RTEKA ATWTELTU QA ATRR

[EXEXEE X R R R ER &)

GGGGGGACGCAGTCATGATCTATTTCGT TTGGAGACCGTTGCGTATATTTTGTGATCCTC
G DAV MTI Y F V WU RPULRTIU FCDUZPQ
GGGGGGACGCAGTCATGATCTATTTCGTTTGGAGACCGTTGCGTATATTTTGTGATCCTC
G D AVMIY FVWURUPULRTIUFCDUPAQ

kdkhdkkdkhkddhdkdhdhkhdhdkhdkdkhhkhhkkdkhdhkbkhhdkhhhhkhdkdkhdkhdddhdddhd

AAGGTGCGAAGCTTTCTAGAGTCGACTCACTTGAGAGCGCTCCAGGAACTTTTGTCACCG
G A XKL S R VDS L ESAUPGTT FVTYV
AAGGTGCGAAGCTTTCTAGAGTCGACTCACTTGAGAGCGCTCCAGGAACTTTTGTCACCG
G A KL S RV DS L ESAUPGT?F VTV

ddekhkdkdhkhkdhkdkdkdhhdkhkdhddkhdkhkdhkhddhkhhkhddhdhhkdddddkdddddddhhddd

TTGATGGAGTAAATGTTGCAGCTGGAGATGTCGTCGCATGGAATACTATTGCACCAGTGA
D GV NV AAGDUV VA WNTTIAUPVN
TTGATGGAGTAAATGTTGCAGCTGGAGATGTCGTCGCATGGAATACTATTGCACCAGTGA
D G V NV AAGDV VA WNTTIAUPVN

************************************************************
.

ATGTTGGAAATCCTGGGGCACGCAGATCAATTTTACAGTTTGAAGTGTTATGGTATACGT
V G N P G A RRS I L QFEV L W Y T S
ATGTTGGAAATCCTGGGGCACGCAGATCAATTTTACAGTTTGAAGTGTTATGGTATACGT
V G N P G A RURS I L QVFEV LW YT S

************************************************************

CCTTGGATAGATCGCTAGACACGGTTCCGGAATTGGCTCCAACGCTCACAAGATGTTATG
L DR SL DTV ?PEULAZPTULTIROCY A
CCTTGGATAGATCGCTAGACACGGTTCCGGAATTGGCTCCAACGCTCACRAGATGTTATG
L D RS L DTV P EULAUPTULTROCYA

ko kdkhhkdkhkkddkhkdkhdhdhhhkdhkddhhhhdkhkdkhhhhdhdddhhkdhhkhdkhddddddhdihdd

.CGTATGTCTCTCCCACTTGGCACGCATTACGCGCTGTCATTTTTdAGCAGATGAATATGC

Y VvV S P T WHA AULU RA AV I F Q QMNMDQ
CGTATGTCTCTCCCACTTGGCACGCATTACGCGCTGTCATTTTTCAGCAGATGAATATGC
Y Vv S P TWHA ATLU®RA AV IV FOQQMNMDZOQ

************************************************************

AGCCTATTAATCCGCCGATTTTTCCACCGACTGAAAGGAATGAAATTGTTGCGTATCTAT
P I N P P I F P PTEZ RNTETIVAYTLTL
AGCCTATTAATCCGCCGATTTTTCCACCGACTGAAAGGAATGARATTGTTGCGTATCTAT
P I N P P I F P P TEW RNETIUVAYTLL
*'***********************************************************
TAGTAGCTTCTTTAGCTGATGTGTATGCGGCTTTGAGACCAGATTTCAGAATGAATGGTG
vV A S L A DV YA ALUZRUPUDTFIRMNGYV
TAGTAGCTTCTTTAGCTGATGTGTATGCGGCTTTGAGACCAGATTTCAGAATGAATGGTG
vV A S L A DV YAALUZRUPUDT FIRMNGYV

hdkddkdddhddrddddodrdorddod drddddroddrodkde ok dkdeok sk o e d otk o e dr ok g ok ok e ok e o ok e ok ok
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583
135

549
184
643
215

562
189
703
235

622
209
763
255

682
229
823
275

742
249
883
285

802
269
943
315

862
289
1003
335

922
309
1063
355

982
329
1123
375

1042
349
1183
395



mt144/177/200 TTGTCGCGCCAGTAGGCCAGATTAACAGAGCTCTTGTGCTAGCAGCCTACCACTAGTGGC
V A P V G Q I N R AL V L A A Y H Sstop

mt144-B/177-A/ TTGTCGCGCCAGTAGGCCAGATTAACAGAGCTCTTGTGCTAGCAGCCTACCACTAGTGGC
V A P V G Q I N R AL V L A A Y H Stop

J Je dk J J dk Je gk kg ok % gk dk d ok 3 ok % sk dk vk d ok sk %k ok ok d kb g ok e ok gk b ok ok e gk ke de ok gk g gk gk gk ok ok o o ok ko

115

1102
366
1239
412



Appendix C-1. CLUSTAL X Nucleotide and amino acid sequence alignment of VP7mt144/177/200
with VP7mt144/177-100/200.

mt144/177/200

mtVP7/VP2-100

mt1l44/177/200

mtVP7/VP2-100

mt144/177/200

mtVP7/VP2-100

mt144/177/200

mtVP7/VP2-100

mt144/177/200

mtVP7/VP2-100

mt144/177/200

mtVP7/VP2-100

mtl144/177/200

GTTTAAATTCGGTTAGGATGGACGCGATAGCAGCAAGAGCCTTGTCCGTTGTACGGGCAT
M DA I A A RATLSV V RATC
GTTTAAATTCGGTTAGGATGGACGCGATAGCAGCAAGAGCCTTGTCCGTTGTACGGGCAT

M D A I A ARAL SV V RAC

khkhkkhkhhkhkhkhhhhhkhkhhkhkkhhkhhkhkkkhhhhhkhhhkhkhhhhkhkhkhhhhhdhhdhdddhdddhkdhkhk

GTGTCACAGTGACAGATGCGAGAGTTAGTTTGGATCCAGGAGTGATGGAGACGTTAGGGA
v T VvV T DAI RV S L DU?PGVMETULGTI
GTGTCACAGTGACAGATGCGAGAGTTAGTTTGGATCCAGGAGTGATGGAGACGTTAGGGA
vV T Vv T D ARV S LD PGV METTULGI

ddkkddddkdkddddkkkkdddkkhhhkhddddhhhhdkdhhdhrrhkhhhhrhrhkhdhhkhrhrhkhhhhhd

TTGCAATCAATAGGTATAATGGTTTAACAAATCATTCGGTATCGATGAGGCCACAAACCC
A I N R Y NG L T NUH SV S MUPR P QT Q
TTGCAATCAATAGGTATAATGGTTTAACAAATCATTCGGTATCGATGAGGCCACAAACCC
A I N R Y NG L T NUH S V S MR P QT Q

khkhkkhhkhkhkhkhkhhkhkhkhkhkhhkhhhkhkhhhkhkhkhrhhhkhkhkhhkrhbhhhrhkhdhhhkdhrrdbhkdhkhhd

AAGCAGAACGAAATGAAATGTTTTTTATGTGTACTGATATGGTTTTAGCGGCGCTGAACG
A E R N EMVFF M CTDMU VL AATULNUV
AAGCAGAACGAAATGAAATGTTTTTTATGTGTACTGATATGGTTTTAGCGGCGCTGAACG
A E R N EMTVFF M CTIDMUVL AATULNUV

Jdedededededededed ded dedddkd g d g dedk ok gk g de g g g de de de dk e g gk sk sk ok ok e g gk s sk ok ok e ok ke gk ok ok e e ok ke ok

TCCAAATTGGGAATATTTCACCAGATTATGATCAAGCGTTGGCAACTGTGGGAGCTCTCG
Q I
TCCAAATTGGGAATATTTCACCAGATTATGATCAAGCGTTGGCAACTGTGGGAGCTCTCG
Q I ¢ N I S P DY DOQA ALATV G AULA

dkhkhdkhdkdkkhkdkhhkhhdkhhkhhkhkhhhhdhhhdhhkhdkhkhkdkhhhkhhkhhdhkhhkdhkdkhdkhdhkdhhdhh

G N I s P D Y D QAL ATV G A L A

CAACGACTGAAATTCCATATAATGTTCAGGCCATGAATGACATCGTTAGAATAACGGGTC
I VvV R I T G Q
CAACGACTGAAATTCCATATAATGTTCAGGCCATGAATGACATCGTTAGAATAACGGGTC
! I VvV R I T G Q

T T E I P Y NV Q A M N D

‘T T E I P Y N V Q A M N D

khkhkhkhkhkhkhkdhhkhhkhhkhkhkdhhhhkhhhhdhhhkhkhhkhhhhhkhkhkhhhhhhkhkrhhkhkhhdkhdddhhhk

AGATGCAAACATTCGGACCAAGCAAAGTGCAAACGGGGCCTTATGCAGGAGCGGTTGAGG
116

43

15

43

15

103
35
103
35

163
55
163
55

223
75
223
75

283
95
283
95

343
115
343
115

403



mtVP7/VP2-100

mt144/177/200

mtVP7/VP2-100

mt144/177/200

mtVP7/VP2-100

mt144/177/200

mtVP7/VP2-100

mt144/177/200

mtVP7/VP2-100

mt144/177/200

mtVP7/VP2-100

mt144/177/200

mtVP7/VP2-100

mt144/177/200

M Q T F G P S KV QTG UP Y AG AV E V
AGATGCAAACATTCGGACCARAGCAAAGTGCAAACGGGGCCTTATGCAGGAGCGGTTGAGG
M Q T F G P S KV Q T G P Y A G A V E V

3 Je d d d ke de kK g K ok ke Kk Kk Kk K de e de ok ok e e e de I d ke dk k% g d ke e gk dk dk ke ok ke e ok dk ok ke ko ke ke

TGCAACAATCTGGCAGATATTACGTACCGCCCGGGGAATTCCTCGAGCAAGGTCGAACGC
Q 0 s
TGCAACAATCTGGCAGATATTACGTACCGCCCGGGGAATTCCTCGAGCAAGGTCGAACGC
Q ¢ $S G R Y Y V9P P GEV FULEOQGIRTR

e J d ek Kk gk Kk e ke ok ek vk e g ke e ke ok e ke ok sk e ke sk gk ok e ke ke ke e de ke ok e ok ok Sk ke b ok e b ok e ok e ke ke ok ek ke ke ke

G R Y Y VvV P P G E F L E Q G R TR

GTGGTGGGTACATCAATTCAAATATTGCAGAAGTGTGTATGGATGCAGGTGCTGCGGGAC
G G Y I N S NI A E V C MDA G A A G Q
GTGGTGGGTACATCAATTCAARATATTGCAGARAGTGTGTATGGATGCAGGTGCTGCGGGAC
G G Y I N §$ NI A EV CMDA AGA AA A G Q

de ok K de U ok ok ok K ok ok ke ek ke Kk e ok e g s e e ke e e ok sk e e e e ok e ke g ok ke ke ke gk ok ke e e gk e bk ok ok ke ke ke ek ok ok

AGGTCARATGCGCTGCTAGCCCCAAGGCTGCAGAGGCCT ————====——— ==~ ————————
V N A L L A P R L Q R P

AGGTCAATGCGCTGCTAGCCCCAAGGCTGCAGTTTGATTTTTTGACAACATTCGTTCATG
vV NAL L AP RULOQUPFDVF L TTT F V HA

e Je ke ke ke ke ke ke ok ok ok ok ok ok ke ke ek ek e ke ke ke ke ke ke

CGAAGAAGAAAGAAGAGGGTGAGGATGATACTGCTCGACAGGAGATAAGAARAGCATGGG
K K K E E G E D DT AU®RQETI R KAW YV

TTAAGGGGATGCCTTATATGGATTTCTCAAAACCGATGAARATCACGCGTGGATTCAACA

K G M P Y M D F S K P MK I TR G F NR

GAAATATGCTTTTCCTTGCGGCGCTCGATTCAT TCAGAAAGAGGAACGGTGTAGATGTTG
N M L F L A A L D S F R K R N G V D V D

135
403
135

463
155
463
155

523
175
523
175

561
187
583
195

561
187
643
215

561
187
703
235

561
187
763
255



mtVP7/VP2-100

mtl44/177/200

mtVP7/VP2-100

mt144/177/200

mtVP7/VP2-100

mt144/177/200

mtVP7/VP2-100

mt1l44/177/200

mtVP7/VP2-100

mt144/177/200

mtVP7/VP2-100

mt144/177/200

mtVP7/VP2-100

mtl44/177/200

ATCCGAATAAGGGTAAGTGGAAAGAACATATAAAGGAGGTAACCGAAAAATTGAAGAARG

P N K G KW K EH I K E V TEI KTL K KA

-------------------------------- GCGCGCAGGGGGGACGCAGTCATGATCT
A R R GDA AV MIUY
CGCAAACCGAAAATGGAGGACAACCATGCCAAGCGCGCAGGGGGGACGCAGTCATGATCT
Q T E N G G Q P C Q A RRGDA AUV M IZY

dr de de de g de g de de de g de e d g de d de ke de e e e e dr e ok

ATTTCGTTTGGAGACCGTTGCGTATATTTTGTGATCCTCAAGGTGCGAAGCTTTCTAGAG
F VW R P L R I F C D P Q G A KL S R V
ATTTCGTTTGGAGACCGTTGCGTATATTTTGTGATCCTCAAGGTGCGAAGCTTTCTAGAG

F VW R P L R I F CDPOQGA AIKULS RV

kdkkhhkdhhkdkhkkhkdkhkhkhkhhhdhdh koo khhoddhddod dddoddd oo gk odeodkok ook ook odeodeodkododeode deodeode ke ke

TCGACTCACTTGAGAGCGCTCCAGGAACTTTTGTCACCGTTGATGGAGTAAATGTTGCAG
D S L E S A P G TP FV TV D GV NV A A
TCGACTCACTTGAGAGCGCTCCAGGAACTTTTGTCACCGTTGATGGAGTARATGTTGCAG

D S L E S A P G TV F V T VD GV NV A A

de dedede dede dede de dk de de de ok s de d sk e ok d de g e e o o e ok e ok o v o o ke ke ke e e e ek ke ke e e ek e e ek ek ok

CTGGAGATGTCGTCGCATGGAATACTATTGCACCAGTGAATGTTGGARATCCTGGGGCAC
G DV V A WNTTIAUPVNUV GNP G AR
CTGGAGATGTCGTCGCATGGAATACTATTGCACCAGTGAATGTTGGAAATCCTGGGGCAC

G DV VA WINTTIM AUPV NV GNP G AR

khkhkhkhkdhhdkhhkhkhkhkhkhhkhhkhkhkhhhhkhhhhdhdhhkhhhhhhdhhkddhhhhkhkhdkhrhhhkdhdddd

GCAGATCAATTTTACAGTTTGAAGTGTTATGGTATACGTCCTTGGATAGATCGCTAGACA

R S I
GCAGATCAATTTTACAGTTTGAAGTGTTATGGTATACGTCCTTGGATAGATCGCTAGACA
L DR S L D T

L Q F E VL WY TS L DUR S L DT

R § I L Q F E V L W Y T S

dedddededdddddddddddddddhddddod o doded dddoddododddododkokodkdododdddkdhk

CGGTTCCGGAATTGGCTCCAACGCTCACAAGATGTTATGCGTATGTCTCTCCCACTTGGC
V P ELAPTULTURTCYM AYV S P TWH
CGGTTCCGGAATTGGCTCCAACGCTCACAAGATGTTATGCGTATGTCTCTCCCACTTGGC

|
‘v P E L A P TUL T RUCYA AUYUV s P TWH

de g de dede ok dede de d e de g de g de gk de de d g s de K e de ok ok ok ok dr e e de e e dr dr e dr ke ke e ek de e ok ok e g e ke e e ke ke e o

ACGCATTACGCGCTGTCATTTTTCAGCAGATGAATATGCAGCCTATTAATCCGCCGATTT

118

187
823
275

589
197
883
295

649
117
943
315

709
137
1003
335

769
157
1063
355

829
177
1123
375

889
197
1183
395

949



mtVP7/VP2-100

mt144/177/200

mtVP7/VP2-100

mt144/177/200

mtVP7/VP2-100

mt144/177/200

mtVP7/VP2-100

AL R A VIV F QQMNMOQZ?PTIWNU®PUZPTIF
ACGCATTACGCGCTGTCATTTTTCAGCAGATGAATATGCAGCCTATTAATCCGCCGATTT
A L R AVIPF QQMNMOQZ?PTIWNU®PUPTITF

Kk dkkkhkhkdhkhkhhkddhkkdhkhkhkhkdddkdkdkdkkkhkhkdhkdhrhkhbdhrhkhkkhhhrdkdbbhhkdhhkhkdkik

TTCCACCGACTGAAAGGAATGAAATTGTTGCGTATCTATTAGTAGCTTCTTTAGCTGATG
P P T ERWNUE I VA YL L V A S L A DV
TTCCACCGACTGAAAGGAATGAAATTGTTGCGTATCTATTAGTAGCTTCTTTAGCTGATG
P P TEURNETIVAYLL VA S L ADYV

kkhkhkhkdhhdkdhhkhkhhdbhhkhkhkhhhkhkhkhkhhkhkhkhkhrhrhkhkhdhhdhhkhkhdddkhdddddkdkddhdkik

TGTATGCGGCTTTGAGACCAGATTTCAGAATGAATGGTGTTGTCGCGCCAGTAGGCCAGA
Y A AL RPDFRMNGUVV APV G QI
TGTATGCGGCTTTGAGACCAGATTTCAGAATGAATGGTGTTGTCGCGCCAGTAGGCCAGA
Y A AL R PDVFRMNGUV VYV A PV G 0 I

R 2 22222 22222222222 ZZFZ2Z X222 2 22 R 22 A2 22 2 RS S 2 R AR 2 LA 024

TTAACAGAGCTCTTGTGCTAGCAGCCTACCACTAGTGGCTGCGGTGTTGCACGGTCACCG
N R A L V L A A Y H Stop

TTAACAGAGCTCTTGTGCTAGCAGCCTACCACTAGTGGCTGCGGTGTTGCACGGTCACCG
N R A L V L A A Y H Stop

khkhkhkhkhkhkhdhhdhhkdhkhhkhhkhkhkhkhkhhkhohkhkhhkhkhkhkdkkhkhkdhhhkdhhhkhkkkhkhkhdhddkhdhkhkkdk

119

217
1243
415

1009
237
1303
435

1069
257
1363
455

1104
267
1398
465



Appendix C-2. CLUSTAL X Nucleotide and amino acid sequence alignment of VP7mt144/177/200
with VP7mt144/177-150/200.

mt144/177/200

mtVP7/VP2-150

mtl1l44/177/200

mtVP7/VP2-150

mt144/177/200

mtVP7/VP2-150

mtl1l44/177/200

mtVP7/VP2-150

mt144/177/200

mtVP7/VP2-150

mt144/177/200

mtVP7/VP2-150

mt144/177/200

GTTTAAATTCGGTTAGGATGGACGCGATAGCAGCAAGAGCCTTGTCCGTTGTACGGGCAT

M D A I A A R AL S V V R AC

GTTTAAATTCGGTTAGGATGGACGCGATAGCAGCAAGAGCCTTGTCCGTTGTACGGGCAT

M D A I A A RAUL S YV V RAUC

************************************************************

GTGTCACAGTGACAGATGCGAGAGTTAGTTTGGATCCAGGAGTGATGGAGACGTTAGGGA
vV T VvV T DPDAI RV S L DP GV METTULGI
GTGTCACAGTGACAGATGCGAGAGTTAGTTTGGATCCAGGAGTGATGGAGACGTTAGGGA

vV T VvV T D ARV 8§ L D P GV METTULGI

kkkdkhkhkdohkdhhdhhhdhhddkhhkhhhhhkhhkhddhhhdhkdhdhdhhhdddddhdddkdik

TTGCAATCAATAGGTATAATGGTTTAACAAATCATTCGGTATCGATGAGGCCACAAACCC
A I N R Y NG L TNUH S V S MR P QT Q
TTGCAATCAATAGGTATAATGGTTTAACAAATCATTCGGTATCGATGAGGCCACAAACCC

A I N R Y NG L T NH S V S MR P Q T Q

ddrkhkdkdkkkddkdkddkddhdddhd kddkddddddkhddddddddddddkdkdddkddddkdkik

AAGCAGAACGAAATGAAATGTTTTTTATGTGTACTGATATGGTTTTAGCGGCGCTGAACG
A E RN EMTF FMCTDMV VL AATLNYV
AAGCAGAACGAAATGAAATGTTTTTTATGTGTACTGATATGGTTTTAGCGGCGCTGAACG

A ERNIEMTFT FMOCCTDMVYV L AATLNYV

dededkkdddedkhdedded ko dd ko kok ok dodkoddk gk ko ok ok ok ok odok g ododeok gk ok od ok odk ok ok ok ok ok ke ke

TCCAAATTGGGAATATTTCACCAGATTATGATCAAGCGTTGGCAACTGTGGGAGCTCTCG

Q I 6 N I S P DY DO QA AULA ATV G ATULA
TCCAAATTGGGAATATTTCACCAGATTATGATCAAGCGTTGGCAACTGTGGGAGCTCTCG
Q I ¢ N I 8 P DYDOQA AL ATV G AL A

************************************************************

CAACGACTGAAATTCCATATAATGTTCAGGCCATGAATGACATCGTTAGAATAACGGGTC

T T E I P Y NV Q A MNDTI VR I TG Q
CAACGACTGAAATTCCATATAATGTTCAGGCCATGAATGACATCGTTAGAATAACGGGTC
vV R I T G Q

************************************************************

T T E I P Y N V Q A M N D I

AGATGCAAACATTCGGACCAAGCAAAGTGCAAACGGGGCCTTATGCAGGAGCGGTTGAGG
M Q T F GG P S KV QTGUPYAGA AV EV
120

43

15

43

15

103
35
103
35

163
55
163
55

223
75
223
75

283
95
283
95

343
115
343
115

403
135



mtVP7/VP2-150

mt144/177/200

mtVE7/VP2-150

mt144/177/200

mtVE7/VP2-150

mt144/177/200

mtVP7/VP2-150

mt144/177/200

mtVP7/VP2-150

mt144/177/200

mtVE7/VP2-150

mtl44/177/200

mtVP7/VP2-150

mt144/177/200

AGATGCAAACATTCGGACCAAGCAAAGTGCAAACGGGGCCTTATGCAGGAGCGGTTGAGG
M Q T F G P S K V Q T G P Y A G A V E V

ITEEXEXEEEEEREEEREXERREEEREEERR R R R R R R R R R R R R R R R R RERERREEREEREREREELRL:EH:.]

TGCAACAATCTGGCAGATATTACGTACCGCCCGGGGAATTCCTCGAGCAAGGTCGAACGC
Q Q S G R Y Y V P P G EPF L E Q G R T R
TGCAACAATCTGGCAGATATTACGTACCGCCCGGGGAATTCCTCGAGCAAGGTCGAACGC
Q Q S G R Y YV PP G EVF L E Q G R T R

dededkdkdkdkdhddddkdddkhkdhdkdkdhhdddhddhkddkdkdkdhhkdbdbbdddhhbdkdkdkkdkhkhkdkdkdkhdd

GTGGTGGGTACATCAATTCAAATATTGCAGAAGTGTGTATGGATGCAGGTGCTGCGGGAC

G G Y
GTGGTGGGTACATCAATTCAAATATTGCAGAAGTGTGTATGGATGCAGGTGCTGCGGGAC
I A E V CMDAGZDB ADA G Q

I N S NI A EV CMUDMAGU®AW- AG Q

G G Y I N S N

[ZEXETEEEEEEEEEELERESEREE R SR REERRRRXS RS R RS RS R RERRXRE R R R AR LR AR

AGGTCAATGCGCTGCTAGCCCCAAGGCTGCAGAGGCCT--------=~~======-=-=--
V N A L L A P R L Q R P

AGGTCAATGCGCTGCTAGCCCCAAGGCTGCAGAAAGGTCCACTGAATGACTTACGAGTTA
D A K A S A MY S G K G PULNDTULR VK

khkkkhkdkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhhhkhkhkdkdd

AAATTGAGCGGGATGATTTATCTCGAGAGACAATTATTCAGATCATTGAGTACGGTAAGA

I E R DDUL S RETTI I Q I I E Y G K K

AATTTAATTCATCAGCAGGTGATAAGCAGGGGAACATTTCAATTGAAAAATTGGTAGAGT

F N S S A G D K Q G N I S I E K L V E Y

ATTGTGATTTTTTGACAACATTCGTTCATGCGAAGAAGAAAGAAGAGGGTGAGGATGATA
¢ D F L T TV F V HAI KU K KEETGETDT DT

121

403
135

463
155
463
155

523
175
523
175

561
187
583
195

561
187
643
215

561
187
703
235

561
187
763
255

561
187



mtVP7/VP2-150

mtl44/177/200

mtVP7/VP2-150

mt144/177/200

mtVP7/VP2-150

mt144/177/200

mtVP7/VP2-150

mt144/177/200

mtVP7/VP2-150

mt144/177/200

mtVP7/VP2-150

mt144/177/200

mtVP7/VP2-150

mt144/177/200

CTGCTCGACAGGAGATAAGAAAAGCATGGGTTAAGGGGATGCCTTATATGGATTTCTCAA

A R Q EI R K A WUV KGMUPYMUDTF S K

AACCGATGAAAATCACGCGTGGATTCAACAGAAATATGCTTTTCCTTGCGGCGCTCGATT

P M K I T R G F NI RWNMTLUFULAA ATLD S

CATTCAGAAAGAGGAACGGTGTAGATGTTGATCCGAATAAGGGTAAGTGGAAAGAACATA
F R K R N G V DV D PN K G KW K EHTI

TAAAGGAGGTAACCGAAAAATTGAAGAAAGCGCAARCCGAAAATGGAGGACAACCATGCC

K E V TE K L K K A QTENGG Q P C 0Q

- -GCGCGCAGGGGGGACGCAGTCATGATCTAY TTCGTTTGGAGACCGTTGCGTATATTTT
A R R GD AUV M I Y F VWU RUPILIRTIFC
AAGCGCGCAGGGGGGACGCAGTCATGATCTATTTCGTTTGGAGACCGTTGCGTATATTTT
A R R GD AUV M I Y F VWU RUPILIRTITFC

dedede dede ded de de ok dodede ok s ot sk sk e sk de sk e e de o de b ok ok ok ok ok e gk e ok e e e o e ok ok e ok ke o e ke o o ok b ok e ok

GTGATCCTCAAGGTGCGAAGCTTTCTAGAGTCGACTCACTTGAGAGCGCTCCAGGAACTT
D P Q GA KL S R VD S L E S AUPGTF
GTGATCCTCAAGGTGCGAAGCTTTCTAGAGTCGACTCACTTGAGAGCGCTCCAGGAACTT
D P Q0 GA KL S RUVDSULESA AU®PGTTF

I Y 2 2222222222 222222322223 SRR RXY R XX R X2 2 R R R R AR R AR R A LA LA B

TTGTCACCGTTGATGGAGTAAATGTTGCAGCTGGAGATGTCGTCGCATGGAATACTATTG

vV T VvV DGV NV A A GDV V A WNTTIA

TTGTCACCGTTGATGGAGTAAATGTTGCAGCTGGAGATGTCGTCGCATGGAATACTATTG

v T Vv DGV NV A A GD UV V A WNTIA

*!***********************************************************

CACCAGTGAATGTTGGAAATCCTGGGGCACGCAGATCAATTTTACAGTTTGAAGTGTTAT
PV NVGNUPGA ARU R STIILOQT FEUVLH®W

122

823
275

561

187
883
295

561
187
943
315

561
187
1003
335

619
207
1063
355

679
227
1123
375

739
247
1183
395

799
267



mtVP7/VP2-150

mtl44/177/200

mtVP7/VP2-150

mt144/177/200

mtVP7/VP2-150

mt144/177/200

mtVP7/VP2-150

mtl44/177/200

mtVP7/VP2-150

mt144/177/200

mtVP7/VP2-150

mt144/177/200

mtVP7/VP2-150

CACCAGTGAATGTTGGAAATCCTGGGGCACGCAGATCAATTTTACAGTTTGAAGTGTTAT

P VvV NV GNP G AIRIRSTIUL QU FE V L W

dr dr dr e d de de de de e de de de d kK de ke de ok o d de o d e dr ok ok % o e o g dr ok o o o dr o dk o o e o e d ok d ok o ok e

GGTATACGTCCTTGGATAGATCGCTAGACACGGTTCCGGAATTGGCTCCAACGCTCACAA
Y T s L. D R S L D TV P E L A P TUL T R
GGTATACGTCCTTGGATAGATCGCTAGACACGGTTCCGGAATTGGCTCCAACGCTCACAA
Yy T s L DR S5L D TV P E L A P TUL T R

Je dr de de dr de e de de de ode de o e de o de de dk ke ke e e ke ke e de e e dr e dr e e e dr e gtk g gtk de e e e g e e de e ok e ke ke ke ke

GATGTTATGCGTATGTCTCTCCCACTTGGCACGCATTACGCGCTGTCATTTTTCAGCAGA

c Y A Y v s P T W HAULURA AUV I F Q Q M
GATGTTATGCGTATGTCTCTCCCACTTGGCACGCATTACGCGCTGTCATTTTTCAGCAGA
c ¥y A Y v s P TWHA AULU®RA AUV I F Q QM

khkdkdkdkkhkhkhkhhkdkhdhkhhhkhhhhhkhhhkhdhdrhhhkhkhhkhhhkhhddbddhhhdhdhkhdhdkhhhdd

TGAATATGCAGCCTATTAATCCGCCGATTTTTCCACCGACTGAAAGGAATGAAATTGTTG

N M Q P I NP P I F P P TEI RNETI V A
TGAATATGCAGCCTATTAATCCGCCGATTTTTCCACCGACTGAAAGGAATGAAATTGTTG
N M Q P I NP P I F P P TEI RNETI V A

LA AR AR LA RS EEER RSN R 2R XX XSRS R XX RR RS RXRXR 2 2 R 2 X R R kA

CGTATCTATTAGTAGCTTCTTTAGCTGATGTETATGCGGCTTTGAGACCAGATTTCAGAA
Y L L vA s L A DV Y A A LR PDF R M
CGTATCTATTAGTAGCTTCTTTAGCTGATGTGTATGCGGCTTTGAGACCAGATTTCAGAA
Y L.LV A S L A DV Y A A LR P DV F R M

LA AEA R AR R A RAEEEEE RS EZEEXER 2R RXXRXRR SR X2 R R RS R XX RRRR SR R X REL R

TGAATGGTGTTGTCGCGCCAGTAGGCCAGATTAACAGAGCTCTTGTGCTAGCAGCCTACC

N G V. v A P V G Q
TGAATGGTGTTGTCGCGCCAGTAGGCCAGATTAACAGAGCTCTTGTGCTAGCAGCCTACC
I N R AL V L A A Y H

I N R A L V L A A Y EH

N GV vV A P V G Q

LA AR AR R AR EEEREEEREEXXERXEAR SRR RS R RRRSRR X R RERR R B ERSS

ACTAGTGGCTGCGGTGTTGCACGGTCACCGCTTTCATTAGTGTCGCGTCGGTTCTTATGC
Stop
ACTAGTGGCTGCGGTGTTGCACGGTCACCGCTTTCATTAGTGTCGCGTCGGTTCTTATGA

Stop

!
Je'de e de de de de Jde do de de de de de de dr e d de de o dr de g dode dr dede de e de e de ke ke g dr ke de g gk e e de e de e dr ke gk o K e ke

123

1243
415

859
287
1303
435

919
307
1363
455

979
327
1423
475

1039
347
1483
495

1099
367
1543
515

1104

1548



Appendix C-3. CLUSTAL X Nucleotide and amino acid sequence alignment of VP7mt144/177/200
with VP7mt144/177-200/200.

mtl144/177/200

mtVP7/VP2-200

mt1l44/177/200

mtVP7/VP2-200

mt1l44/177/200

mtVP7/VP2-200

mt1l44/177/200

mtVP7/VP2-200

mt144/177/200

mtVP7/VP2-200

mt144/177/200

mtVP7/VP2-200

mt144/177/200

GTTTAAATTCGGTTAGGATGGACGCGATAGCAGCAAGAGCCTTGTCCGTTGTACGGGCAT

M D A I A A RAUL S V V RAC

GTTTAAATTCGGTTAGGATGGACGCGATAGCAGCAAGAGCCTTGTCCGTTGTACGGGCAT

M DA I A A RAUL SV V R AC

dedededede dede dedede de dede de de e g e o de ok de ok dr de de e dr sk e dr ok ke o ke ok ke ke e ke e e de ke ke e e e ke de e ke ek ek ke ok

GTGTCACAGTGACAGATGCGAGAGTTAGTTTGGATCCAGGAGTGATGGAGACGTTAGGGA
vV T V T DA AU RV S L D PGV METTULGTI
GTGTCACAGTGACAGATGCGAGAGTTAGTTTGGATCCAGGAGTGATGGAGACGTTAGGGA
vV T V T DO AU RV § L D P GV METTULGTI

kkkkkkhkddkhhkhdhkhdhdhddhhkhhhhhhhkhhhhbhhhdhhhhhhdbhkhhddbhbhhkdhdhk

TTGCAATCAATAGGTATAATGGTTTAACAAATCATTCGGTATCGATGAGGCCACAAACCC

A I N R Y NG L TNUH S V S MR P QT Q
TTGCAATCAATAGGTATAATGGTTTAACAAATCATTCGGTATCGATGAGGCCACAAACCC

A I N R Y NG L TNUH S V S MR P QT Q

ddhkhkkhdkkdkhkkhkkhhhhhhhhhhhhhkdhdbhkkhkhhkhhdkhhdkhdkhhdkdhhhhdhkddddk

AAGCAGAACGAAATGAAATGTTTTTTATGTGTACTGATATGGTTTTAGCGGCGCTGAACG
A E RN EMVF FMOCTIDMVYVLAATLNYV
AAGCAGAACGAAATGAAATGTTTTTTATGTGTACTGATATGGTTTTAGCGGCGCTGAACG

A ERNZEMTPFT FMCTUDMVYVLAATLNYV

khkkkkkdhhdhkdhhhhdhdhhhhdkhhhhkhkhhhhhdkhhdhkdhhdhkdhhhdddbhbhrhdhdrhd

TCCAAATTGGGAATATTTCACCAGATTATGATCAAGCGTTGGCAACTGTGGGAGCTCTCG

Q I 6 N I S P DY DOQATULA ATV G ATULMA

- TCCAAATTGGGAATATTTCACCAGATTATGATCAAGCGTTGGCAACTGTGGGAGCTCTCG

Q I S P DY D QAULW ATV G AL A

ii****ii**ii*ii*i****i****ii**i**iii***i***i***iiiiiii***iii

G N I

CAACGACTGAAATTCCATATAATGTTCAGGCCATGAATGACATCGTTAGAATAACGGGTC

T T E I P ¥ NV Q A MNUDTI V R I T G Q

CAACGACTGAAATTCCATATAATGTTCAGGCCATGAATGACATCGTTAGAATAACGGGTC

T T E vV R I T G Q

!

khkkkkkdhkhhdhkddhkdhdhddddhdhdhkhdddhddhddddddddddddddhddddddddikk

I P Y NV Q A MNDI

AGATGCAAACATTCGGACCAAGCAAAGTGCAAACGGGGCCTTATGCAGGAGCGGTTGAGG
M Q T F G P S KV QTGP YA AGA AUV EV
124

43

15

43

15

103
35"
103
35

163
55
163
55

223
75
223
75

283
95
283
95

343
115
343
115

403
135



mtVP7/VP2-200

mt144/177/200

mtVP7/VP2-200

mt144/177/200

mtVP7/VP2-200

mt144/177/200

mtVP7/VP2-200

mt144/177/200

mtVP7/VP2-200

mt144/177/200

mtVP7/VP2-200

mt144/177/200

mtVP7/VP2-200

mt144/177/200

AGATGCAAACATTCGGACCAAGCAAAGTGCAAACGGGGCCTTATGCAGGAGCGGTTGAGG
M Q T F 6 P S KV Q TGUP Y AGA AV E YV

Jedr dedededede de dede dededede deodede dede e de de g d de de de e de e de dede de de de de de de de de e de de de e de e de e e e de e de de de de e ok

TGCAACAATCTGGCAGATATTACGTACCGCCCGGGGAATTCCTCGAGCAAGGTCGAACGC

Q Q S G R Y YV P P G E F L E Q G R T R
TGCAACAATCTGGCAGATATTACGTACCGCCCGGGGAATTCCTCGAGCAAGGTCGAACGC
Q Q S G R Y Y V PP G EF L E Q G R TR

dedede dededede dedededeodededed dododed g de dedkodode e deodede e de de deodedede de de de e de de de de K e de de de de de e de de e e de de e ok

GTGGTGGGTACATCAATTCARATATTGCAGAAGTGTGTATGGATGCAGGTGCTGCGGGAC
G 6 Y I N S NI A EV CMDMAG AR AG Q
GTGGTGGGTACATCAATTCARATATTGCAGAAGTGTGTATGGATGCAGGTGCTGCGGGAC
G G Y

e dededededede ded dede ko ddeddeod ek de dedk ok odede dede dedede e deodededede deode e de de de e de de e e de ke de de ke de e e e e e ok

I N S NI A EV CMDOAGA AU AG Q

AGGTCAATGCGCTGCTAGCCCCAAGGCTGCAGAGGCCT --~~~~-----~~-=-=-=-==-—
V N A L L A P R L Q R P

AGGTCAATGCGCTGCTAGCCCCAAGGCTGCAGAAGCTGAGATTTGGAATGATGTACCCAC
V N A L L A PPRULQ XL RV F GMMYPH

de e de drde dede de de dede Kk de de v dede de de de de de de dede de ke de e ke ke ok

ACTATTATGTTTTGCATAGTGATTACTGTATTGTACCAAATAAGGGGGGAACTAGTATTG

Y Y v L H s DY ¢ I V PNIKG G T S I G

GATCATGGCATATAAGAAAACGTACTGAGGGTGATGCGAAAGCTTCTGCTATGTATTCTG

S WH I R X RTEGDA AI KA AS S AMYSG

GAAAAGGTCCACTGAATGACTTACGAGTTAAAATTGAGCGGGATGATTTATCTCGAGAGA

K G P L NDILU RV XK I ERUDUDULSRET

125

403
135

463
155
463
155

523
175
523
175

561
187
583
135

561
187
643
215

561
187
703
235

561
187
763
255

561
187



mtVP7/VP2-200

mt144/177/200

mtVP7/VP2-200

mt144/177/200

mtVP7/VP2-200

mt144/177/200

mtVP7/VP2-200

mt144/177/200

mtVP7/VP2-200

mt144/177/200

mtVP7/VP2-200

mt144/177/200

mtvVP7/VP2-200

mt144/177/200

CAATTATTCAGATCATTGAGTACGGTAAGAAATTTAATTCATCAGCAGGTGATAAGCAGG

I I 0 I I E Y ¢6 K K F N S S A G D K Q G

GGAACATTTCAATTGAAAAATTGGTAGAGTATTGTGATTTTTTGACAACATTCGTTCATG

N I §$ I E XK L VvV E Y CDF L T TF V HA

CGAAGARAGAAAGAAGAGGCTGAGGATGATACTGCTCGACAGGAGATAAGAAARGCATGGG

K K K EE G EDDTA ARUGQETIRIKAWUV

TTAAGGGGATGCCTTATATGGATTTCTCARAAACCGATGAARAATCACGCGTGGATTCRACA

K 6 M P Y MDVF S K PMIEKITRGTFNR

GAAATATGCTTTTCCTTGCGGCGCTCGATTCATTCAGAARGAGGAACGGTGTAGATGTTG

N M L F L A A LD SV FRKIRNGV DV D

ATCCGAATAAGGGTAAGTGGAAAGAACATATAAAGGAGGTAACCGAARAATTGARGARAG

P N K G K W K E H I K E V TE KL K KA

-------------------------------- GCCGCGCAGGGGGGACGCAGTCATGATCT
A R R GD AV M I Y
CGCAAACCGAAAATGGAGGACAACCATGCCAAGCGCGCAGGGGGGACGCAGTCATGATCT

Q T E N G G Q P C QAU RRGDA AV MTIZY

*3***********************************************************

ATTTCGTTTGGAGACCGTTGCGTATATTTTGTGATCCTCAAGGTGCGAAGCTTTCTAGAG
F V WRPLURTV FCDUPOQGATK L 8 R V

126

823
275

561
187
883
295

561
187
943
315

561
187
1003
335

561
187
1063
355

561
187
1123
375

589
197
1183
395

649
217



mtVP7/VP2-200

mt144/177/200

mtVP7/VP2-200

mt144/177/200

mtVP7/VP2-200

mt144/177/200

mtVP7/VP2-200

mt144/177/200

mtVP7/VP2-200

mt144/177/200

mtVP7/VP2-200

mt144/177/200

mtVP7/VP2-200

mt144/177/200

ATTTCGTTTGGAGACCGTTGCGTATATTTTGTGATCCTCAAGGTGCGAAGCTTTCTAGAG
F V W R P L R I F C D P QG A I KL S RV

khkdkkkhkdkk bk ko khkkkkkdkkhkhhkkhhhkhhdhhdhkhddkdhdddhhdhddddhdddhd

TCGACTCACTTGAGAGCGCTCCAGGAACTTTTGTCACCGTTGATGGAGTAAATGTTGCAG
P S L E S A P G T F VvV T VD GV N V A A
TCGACTCACTTGAGAGCGCTCCAGGAACTTTTGTCACCGTTGATGGAGTAAATGTTGCAG

D S L E S A P G TV F V T VD GV NV A A

drdekdkkddhdhdkkdkdkdhhhdhdrhkdhdhhkddhkddhkhhdddddkhkddhddddhhdddddhrhhik

CTGGAGATGTCGTCGCATGGAATACTATTGCACCAGTGAATGTTGGAAATCCTGGGGCAC

G DV VAWNTTI AZPUVNUVGNUZPGA AR
CTGGAGATGTCGTCGCATGGAATACTATTGCACCAGTGAATGTTGGARATCCTGGGGCAC

G DV V A WNTTIM AUPUVDNUVYV GNP G A R

dedekddededrdededededddedededoded ko dodkod g kg ok odk g ok koo de drde ok e e ke ok g e e ke de e e ek ke ke ok

GCAGATCAATTTTACAGTTTGAAGTGTTATGGTATACGTCCTTGGATAGATCGCTAGACA
R 8§ I L Q F E V L WY TS UL DU RS UL DT
GCAGATCAATTTTACAGTTTGAAGTGTTATGGTATACGTCCTTGGATAGATCGCTAGACA

R 8 I S L D R S L D T

kdekdkdhdkhkhkdkhkddhdddddkddkdddddkdddeddddhkddddeodededdddd ko ko koo ododrdkkdodk ok

L Q F E VvV L W Y T

CGGTTCCGGAATTGGCTCCAACGCTCACAAGATGTTATGCGTATGTCTCTCCCACTTGGC
v P E L A P TUL T®RUCY AYV S P TWH
CGGTTCCGGAATTGGCTCCAACGCTCACAAGATGTTATGCGTATGTCTCTCCCACTTGGC
v P E L AP TULTU®RUCY AY YV S P TWH

dede dedede de dede de dede de de dr e de gk dede de de g de ok dede de de de gk ok g e ok de ke ok e e e e e ke o e e e e e e e ek e ok ke e ok

ACGCATTACGCGCTGTCATTTTTCAGCAGATGAATATGCAGCCTATTAATCCGCCGATTT

AL R AV I F QQMNMOQ?PTINUP®PZPTITF
ACGCATTACGCGCTGTCATTTTTCAGCAGATGAATATGCAGCCTATTAATCCGCCGATTT

F Q Q M NM QP I NP PTIF

ddehkdkhdohkddodddddhhdhhhdhdhhdkdddhhkhkhhdhdkdhdhhdhdhdddhhdhhdrhid

A L R A V I

TTCCACCGACTGARAGGAATGAAATTGTTGCGTATCTATTAGTAGCTTCTTTAGCTGATG
P P TEURUDNUETIUVAYULULV A SULATDYV
TTCCACCGACTGARAGGAATGAAATTGTTGCGTATCTATTAGTAGCTTCTTTAGCTGATG

P P TEURUDNUETIVAYULULV A SLADV

*’***********************************************************

TGTATGCGGCTTTGAGACCAGATTTCAGAATGAATGGTGTTGTCGCGCCAGTAGGCCAGA

Y A AL R PDVFURMNGUVV A PV G QI

127

1243
415

709
237
1303
435

769
257
1363
455

829
277
1423
475

889
297
1483
495

949
317
1543
515

1009
337
1603
535

1069
357



mtVP7/VP2-200

mtl44/177/200

mtVP7/VP2-200

TGTATGCGGCTTTGAGACCAGATTTCAGAATGAATGGTGTTGTCGCGCCAGTAGGCCAGA
Y A A L R P DVF R MNGUV V A P V G QI

khkhkhkhkhkhkdkhkdkhhkhkhhkdkhkkkhkhkhkhkhkhkhkhkhkhkhkkhkhhkkhkhkkhkkhkkkkhkkkkhkhkhkhkhhhkdhhkd

TTAACAGAGCTCTTGTGCTAGCAGCCTACCACTAGTGGCTGCGGTGTTGCACGGTCACCG
N R A L V L A A Y H Stop

TTAACAGAGCTCTTGTGCTAGCAGCCTACCACTAGTGGCTGCGGTGTTGCACGGTCACCG
N R A L V L A A Y H Stop

khkhkhkkhkkhkkhkhkhkhkhkkhkhkdkhkhkhkhkhkhkkhkhhkhkkhkhkhkhkhkhkkhrhkhhhhhhkdkhkhdhdhdkdddidddds

128

1663
555

1104
367
1658
565



Appendix C4. CLUSTAL X Nucleotide and amino acid sequence alignment of VP7mt144/177/200
with VP7mt144/177-250/200.

mtl44/177/200

mtVP7/VP2-250

mt1l44/177/200

mtVP7/VP2-250

mtl44/177/200

mtVP7/VP2-250

mtl44/177/200

mtVP7/VP2-250

mtl44/177/200

mtVP7/VP2-250

mtl44/177/200

mtVP7/VP2-250

mt144/177/200

GTTTAAATTCGGTTAGGATGGACGCGATAGCAGCAAGAGCCTTGTCCGTTGTACGGGCAT
M D A I A AR AUL SV V RAC
GTTTAAATTCGGTTAGGATGGACGCGATAGCAGCAAGAGCCTTGTCCGTTGTACGGGCAT

M D A I A AR AUL SV V RASTC

dkdkdkdkkhkhkkkkkkkdkhkdkhhhkrhbhhhhkhhhhkhhhhhhhhbhbhkhhdhddhrhrhhddhdhhdhddk

GTGTCACAGTGACAGATGCGAGAGTTAGTTTGGATCCAGGAGTGATGGAGACGTTAGGGA
v T VvV T DAURUV SLDUPGVMETTULGTI
GTGTCACAGTGACAGATGCGAGAGTTAGTTTGGATCCAGGAGTGATGGAGACGTTAGGGA

v T VvV T DAURV S L DU®PGVMETTULG I

khkhkhkhkhkhkhkhkhhhhhhhhkkkhkhkhhkhkhhhdhkrhrhhhhkhkrhhhhhdhrhkhhkhrdkhhrdk

TTGCAATCAATAGGTATAATGGTTTAACAAATCATTCGGTATCGATGAGGCCACAAACCC
A I N R Y NG L T NUH S V S MR P QT Q
TTGCAATCAATAGGTATAATGGTTTAACAAATCATTCGGTATCGATGAGGCCACAAACCC

A I N R Y NG L T NUH S V S M R P QT Q

ddkkkkhhkhkhkhkkhkkhkhkhkkhhkhkkkhhkhkrhhhhhkrhdhkdhhrhhkhhhrbdbkhhkhkhrdhbhrrdd

AAGCAGAACGAAATGAAATGTTTTTTATGTGTACTGATATGGTTTTAGCGGCGCTGAACG
A E R N EMVFFMCTDMVUYVL A ATLNUV

AAGCAGAACGAAATGAAATGTTTTTTATGTGTACTGATATGGTTTTAGCGGCGCTGAACG
A E R N EMV F F M CTIDMVUYVL A AL NV

dekdkdkdkdkhkhkhkhkhhkhkhkhhkdhdhhdbhhhrdkhkhkdkdhdhdhkhhbhbhrhkhhhkdhhdhhhkhrdkdkdhrhhbrdbhik

TCCAAATTGGGAATATTTCACCAGATTATGATCAAGCGTTGGCAACTGTGGGAGCTCTCG
Q I G N I S P DY DOQ AL ATV G AL A
TCCAAATTGGGAATATTTCACCAGATTATGATCAAGCGTTGGCAACTGTGGGAGCTCTCG
Q I G N I

de d g de dede de gk de de dk de gk e dede de dede Kk de ok de e de e ok ke e ke e e de e de e de dr e ok e e de e e e e e e e ke ok ke ke b

S P DY DOQOQAULA ATV G AULA

CAACGACTGARATTCCATATAATGTTCAGGCCATGAATGACATCGTTAGAATAACGGGTC
T T E I I v R I T G Q
CAACGACTGAAATTCCATATAATGTTCAGGCCATGAATGACATCGTTAGAATAACGGGTC
T T E I P Y NV QA MNDTI VRTITG Q

XXX EETEEEEEEEEFFFEFEEFEFEEFE IS EELEER RS R AR R XX R 2 R R R 2 R R AR R A A

P Y NV Q A MND

AGATGCAAACATTCGGACCAAGCAAAGTGCAAACGGGGCCTTATGCAGGAGCGGTTGAGG
M Q T F G P S KV QTGU?P Y AGA AV EV
129

43

15

43

15

103
35
103
35

163
55
163
55

223
75
223
75

283
95
283
95

343
115
343
115

403
135



mtVP7/VP2-250

mt144/177/200

mtVP7/VP2-250

mt144/177/200

mtVP7/VP2-250

mt144/177/200

mtVP7/VP2-250

mt144/177/200

mtVP7/VP2-250

mt144/177/200

mtVP7/VP2-250

mt1l44/177/200

mtVP7/VP2-250

mt144/177/200

AGATGCAAACATTCGGACCAAGCAAAGTGCARACGGGGCCTTATGCAGGAGCGGTTGAGS
M O T F G P S KV Q T G P Y A GA V E V

************************************************************

TGCAACAATCTGGCAGATATTACGTACCGCCCGGGGAATT CCTCGAGCAAGGTCGAACGC
Q Q S G R Y YV PP GETFTULEUQGTRTR
TGCAACAATCTGGCAGATATTACGTACCGCCCGGGGAATTCCTCGAGCAAGGTCGAACGC
Q Q S G R Y Y V PP GEVFULEIOQGRTR

************************************************************

GTGGTGGGTACATCAATTCAAATATTGCAGAAGTGTGTATGGATGCAGGTGCTGCGGGAC
G G Y C M D A G A A G Q
GTGGTGGGTACATCAATTCAAATATTGCAGAAGTGTGTATGGATGCAGGTGCTGCGGGAC

I N S N I A E V

G G Y

************************************************************

I N S N I A E V C MDA AGA AA AG Q

AGGTCAATGCGCTGCTAGCCCCAAGGCTGCAGAGGCCT - -~~~ -~~~ —==~-~-~-—-=-=-~<
V N A L L A P RUTL QR P
AGGTCAATGCGCTGCTAGCCCCAAGGCTGCAGGAGAGTAAGAGARAAGCAATCCTTGATC

vV N A L L A P R L Q E S KR KATIULDQ

kdkdkkkhkhkhkkkhkhkhhhkhkhhkhdkhhkhdhhdkhdhdid

AGAATAAGATGTCTAAGGTTGAACAATGGAGAGATGCGGTTAATGAAAGGATTGTGAGTA
N KM S XKV EQ WU RDA AV VNETRTIUVSI

TCGAACCAAAGCGAGGTGAGTGCTATGATCACGGAACCGACATTATCTACCAATTCATAA

E P X R G E CYDHGTUDTI I Y Q F I K

AAAAGCTGAGATTTGGAATGATGTACCCACACTATTATGTTTTGCATAGTGATTACTGTA
K L R F GM MY P H Y Y VL H S DY C I

403
135

463
155
463
155

523
175
523
175

561
187
583
195

561
187
643
215

561
187
703
235

561
187
763
255

561
187



mtVP7/VP2-250

mt144/177/200

mtVP7/VP2-250

mtl144/177/200

mtVP7/VP2-250

mt144/177/200

mtVP7/VP2-250

mtl44/177/200

mtVP7/VP2-250

mt144/177/200

mtVP7/VP2-250

mt144/177/200

mtVP7/VP2-250

mt144/177/200

TTGTACCAAATAAGGGGGGAACTAGTATTGGATCATGGCATATAAGAAAACGTACTGAGG

V P N K G G T S I G S W HTIURIKZ®RTEG

GTGATGCGAAAGCTTCTGCTATGTATTCTGGAARAGGTCCACTGAATGACTTACGAGTTA
D A K A S A MY S G K G PULDNUDTLRVK

AAATTGAGCGGGATGATTTATCTCGAGAGACAATTATTCAGATCATTGAGTACGGTAAGA

I ER DDIL S RETTITIOGQTITIZETYG KK

AATTTAATTCATCAGCAGGTGATAAGCAGGGGAACATTTCAATTGAAAAATTGGTAGAGT
F N S S A G D K Q G NI 8 I E KL V E Y

ATTGTGATTTTTTGACAACATTCGTTCATGCGAAGAAGAARAGAAGAGGGTGAGGATGATA
¢ D F L T TV FVHAZ KT KT EKETETGTETDTDT

CTGCTCGACAGGAGATAAGAAAAGCATGGGTTAAGGGGATGCCTTATATGGATTTCTCAA

A R Q E I R KA WUV KGMUP Y MDTF S K

AACCGATGAAAATCACGCGTGGATTCAACAGAAATATGCTTTTCCTTGCGGCGCTCGATT

P M K I TR GV FNUZ RNMLT FTULAA ATLD S

131

823
275

561
187
883
295

561
187
943
315

561
187
1003
335

561
187
1063
355

561
187
1123
375

561
187
1183
395

561
187



mtVP7/VP2-250

mt144/177/200

mtVP7/VP2-250

mt144/177/200

mtVP7/VP2-250

mt1l44/177/200

mtVP7/VP2-250

mtl144/177/200

mtVP7/VP2-250

mt1l44/177/200

mtVP7/VP2-250

mtl1l44/177/200

mtVP7/VP2-250

mt1l44/177/200

CATTCAGAAAGAGGAACGGTGTAGATGTTGATCCGAATAAGGGTAAGTGGARAGAACATA

F R K RNGV DV DPNI KGI KWI KEHTI

TAAAGGAGGTAACCGAAAAATTGAAGAAAGCGCAAACCGAARATGGAGGACAACCATGCC

K E V TE KL K KA QTENDNGG QP CQ

- -GCGCGCAGGGGGGACGCAGTCATGATCTATTTCGTTTGGAGACCGTTGCGTATATTTT
A R R GDA AU VMTIZYT FVWR®RU®PULRTITFC
AAGCGCGCAGGGGGGACGCAGTCATGATCTATTTCGTTTGGAGACCGTTGCGTATATTTT

A RRGDA AV VMTIZ YT FV W RU®PULURTITTFC

**********************************************************

GTGATCCTCAAGGTGCGAAGCTTTCTAGAGTCGACTCACTTGAGAGCGCTCCAGGRACTT
D P Q ¢GA KL S RUVDSLESAUPG T F
GTGATCCTCAAGGTGCGAAGCTTTCTAGAGTCGACTCACTTGAGAGCGCTCCAGGRACTT

D P Q GA KDL SURVD S LE S A PG T F

************************************************************

TTGTCACCGTTGATGGAGTAAATGTTGCAGCTGGAGATGTCGTCGCATGGAATACTATTG
v T vV D G V NV AAGDV VA WNTIRA
TTGTCACCGTTGATGGAGTAAATGTTGCAGCTGGAGATGTCGTCGCATGGAATACTATTG
v T Vv D GG V NV A A G DV V A WNT I A

************************************************************

CACCAGTGAATGTTGGAAATCCTGGGGCACGCAGATCAATTTTACAGTTTGAAGTGTTAT
P V NV GNPGA®RUZ RS TIULOQTFEUVLUW
CACCAGTGAATGTTGGAAATCCTGGGGCACGCAGATCAATTTTACAGTTTGAAGTGTTAT

¢ A RR S I L Q F EV L W

************************************************************

P V N VvV G N P

GGTATACGTCCTTGGATAGATCGCTAGACACGGTTCCGGAATTGGCTCCAACGCTCACAA
Y TS LDURSULDTU V?PETZLA AZPTULTR
GGTATACGTCCTTGGATAGATCGCTAGACACGGTTCCGGAATTGGCTCCAACGCTCACAA

Y TS L DR SULODTJ YV ?PETZLA AZPTTULTR

|
*‘***********************************************************

GATGTTATGCGTATGTCTCTCCCACTTGGCACGCATTACGCGCTGTCATTTTTCAGCAGA

C Y A YV S PTWUHATLU RAVYVTITFQQM

132

1243
415

561
187
1303
435

619
207
1363
455

679
227
1423
475

739
247
1483
495

799
267
1543
515

859
287
1603
535

919
307



mtVP7/VP2-250

mtl1l44/177/200

mtVP7/VP2-250

mt1l44/177/200

mtVP7/VP2-250

mtl1l44/177/200

mtVP7/VP2-250

mtl44/177/200

mtVP7/VP2-250

GATGTTATGCGTATGTCTCTCCCACTTGGCACGCATTACGCGCTGTCATTTTTCAGCAGA
C Y A YV S PTWHALU RAUVTITFAOQQM

************************************************************

TGAATATGCAGCCTATTAATCCGCCGATTTTTCCACCGACTGAAAGGAATGARATTGTTG
N M Q P I N P P I F P P TEZRNDNETIUV A
TGAATATGCAGCCTATTAATCCGCCGATTTTTCCACCGACTGAAAGGAATGARATTGTTG
N M Q P I N P P I F P P TEI RNDNETIUVA

************************************************************

CGTATCTATTAGTAGCTTCTTTAGCTGATGTGTATGCGGCTTTGAGACCAGATTTCAGAA
Yy L L VvV A SLADV YA ATLU®RUPUDTFRM
CGTATCTATTAGTAGCTTCTTTAGCTGATGTGTATGCGGCTTTGAGACCAGATTTCAGAA
Yy L L VvV ASULADVYAATLUZRUPDTFRM

************************************************************

TGAATGGTGTTGTCGCGCCAGTAGGCCAGATTAACAGAGCTCTTGTGCTAGCAGCCTACC
N ¢ VVA PV G QI NU R ALUVILAAYH
TGAATGGTGTTGTCGCGCCAGTAGGCCAGATTAACAGAGCTCTTGTGCTAGCAGCCTACC
N ¢ VVAPVGEQINZ RALUVLAARATYH

************************************************************

ACTAGTGGCTGCGGTGTTGCACGGTCACCGCTTTCATTAGTGTCGCGTCGGTTCTTATGC
Stop

ACTAGTGGCTGCGETCTTGCACGGTCACCGCTTTCATTAGTGTCGCGTCGGTTCTTATGA
Stop

************************************************************

133

1663
555

979
327
1723
575

1039
347
1783
595

1099
367
1843
615

1104

1845
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