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Claims

i. A modified norovirus VP1 protein comprising an amino acid sequence derived from an amino

acid sequence of a wild type norovirus VP1 protein, the modified norovirus VP1 protein comprising,

one or more than one amino acid substitution in the amino acid sequence of the wild type
norovirus VP1 at a position selected from amino acids in sequence alignment with amino acids 43, 57,

84 and 94 of norovirus VP1 genotype GL1 (SEQ ID NO:1), and
the wild type norovirus VP1 protein is not a GL.1 genotype.

2. The modified norovirus VP1 protein of claim 1, wherein the wild type norovirus VP1 is
selected from a group consisting of genotypes GL.3. GL.5, G1.7, GII1.2, GIL.3, GIL4, GIL.6, GIL.12 and
GII.17.

3. The modified norovirus VP1 protein of claim 1, wherein the one or more than one substitution
at the position in sequence alignment with amino acid 43 is to valine, isoleucine, leucine, methionine,

threonine, aspartic acid, glutamic acid, asparagine, glutamine, lysine, or histidine.

4, The modified norovirus VP1 protein of claim 1, wherein the one or more than one substitution
at the position in sequence alignment with amino acid 57 is to isoleucine, leucine, valine, alanine,

glycine, serine, threonine, asparagine, glutamine, lysine, or histidine.

5. The modified norovirus VP1 protein of claim 1, wherein the one or more than one substitution
at the position in sequence alignment with amino acid 84 is to serine, asparagine, cysteine, threonine,

alanine, lysine or histidine.

6. The modified norovirus VP1 protein of claim 1, wherein the one or more than one substitution
at the position in sequence alignment with amino acid 94 is to leucine, isoleucine, methionine, valine,

threonine, aspartic acid, glutamic acid, asparagine, glutamine, lysine, histidine.

7. A recombinant polynucleotide encoding the modified norovirus VP1 protein of any one of

claims 1 10 6.
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8. The recombinant polynucleotide of claim 7, wherein the codon usage of the nucleotide

sequence is optimized to human codon usage, increased GC content, or a combination thereof.

9. The recombinant polynucleotide of claim 7, wherein the polynucleotide comprises a vector.
10. A virus-like particle (VLP) comprising the norovirus VP1 of any one of claims 1 to 6.

i1.  The VLP of claim 10, further comprising a norovirus VP2 protein.

12. A method of producing a norovirus VP1 protein in a plant, portion of a plant or a plant cell,

comprising:
introducing the recombinant polynucleotide of any one of claims 7 to 9; and

incubating the plant, portion of the plant or the plant cell under conditions that permit

expression of the norovirus VP1 protein.

13.  The method of claim 12, wherein the method further comprises a step of harvesting the plant,

portion of the plant, or the plant cell.

14.  The method of claim 13, wherein the method further comprises a step of extracting, purifying,
or both extracting and purifying the norovirus VP1 protein from the plant, the portion of the plant or

the plant cell.
15. A norovirus VP1 protein produced by the method of claim 13 or 14.

16.  The method of claim 12, wherein in the step of introducing, a second polynucleotide encoding a
norovirus VP2 protein is introduced into the plant, the portion of the plant or the plant cell, and in the
step of incubating, the conditions permit co-expression and co-production of both the norovirus VP1

protein and the norovirus VP2 protein in the plant, portion of the plant, or the plant cell.

17.  The method of claim 16, wherein the method further comprises a step of harvesting the plant,
the portion of the plant or the plant cell.

18.  The method of claim 17, wherein the method further comprises a step of extracting, purifying,

or both extracting and purifying the norovirus VP1 protein and norovirus VP2 protein.
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19. A method of producing 2 norovirus virus like particle (VLP) ina plam, portion ofa plantora

plant cell, comprising:
introducing the recombinant polynucleotide of any one of claims 7 to 9; and

incubating the plant, portion of the plant or the plant cell under conditions that permit

expression of the norovirus VLP.

20.  The method of claim 19, wherein the method further comprises a step of harvesting the plant,

portion of the plant, or the plant cell.

21.  The method of claim 20, wherein the method further comprises a step of extracting, purifying,
or both extracting and purifying the norovirus VLP from the plant, the portion of the plant or the plant

cell.
22. A norovirus virus like particle (VLP) produced by the method of claim 21.

23.  The method of claim 19, wherein in the siep of introducing, a second polynucleotide encoding a
norovirus VP2 protein is introduced into the plant, the portion of the plant or the plant cell, and in the
step of incubating, the conditions permit co-expression and co-production of both the norovirus VP1

protein and the norovirus VP2 protein in the plant, portion of the plant, or the plant cell.

24, The method of claim 23, wherein the method further comprises a step of harvesting the plant,

the portion of the plant or the plant cell.

25.  The method of claim 24, wherein the method further comprises a step of extracting, purifying or
both extracting and purifying a virus-like particle (VLP) from the plant, the portion of the plant or the

plant cell, wherein the VLP comprises the norovirus VP1 protein and the norovirus VP2 protein.

26. A virus-like particle (VLP) comprising the norovirus VP1 protein and the norovirus VP2

protein produced by the method of claim 25.

27. A method of producing an antibody or antibody fragment comprising, administering the
norovirus VP1 protein of any one of claims 1 to 6 to a subject, or a host animal, thereby producing the

antibody or the antibody fragment.
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28. A method of producing an antibody or an antibody fragment comprising, administering the

norovirus VP1 protein of claim 15 to a subject, or a host animal, thereby producing the antibody or the

antibody fragment.

29. A method of producing an antibody or an antibody fragment comprising, administering the
VLP of claim 10 to a subject, or a host animal, thereby producing the antibody or the antibody

fragment,

30, A method of producing an antibody or an antibody fragment comprising, administering the
VLP of claim 11 to a subject, or a host animal, thereby producing the antibody or the antibody

fragment.

31. A method of producing an antibody or an antibody fragment comprising, administering the
VLP of claim 22 to a subject, or a host animal, thereby producing the antibody or the antibody

fragment.

32. A method of producing an antibody or an antibody fragment comprising, administering the
VLP of claim 26 to a subject, or a host animal, thereby producing the antibody or the antibody

fragment.

33. A plant, portion of the plant, or plant cell comprising the norovirus VP1 protein of any one of

claims 1 to 6.

34. A plant, portion of the plant, or plant cell comprising the norovirus VP1 protein of claim 15.
35. A plant, portion of the plant, or plant cell comprising the VLP of claim 10.

36. A plant, portion of the plant, or plant cell comprising the VLP of claim 11.

37. A plant, portion of the plant, or plant cell comprising the VLP of claim 22.

38. A plant, portion of the plant, or plant cell comprising the VLP of claim 26.

39. A plant, portion of the plant, or plant cell comprising the recombinant polynucleotide of claim
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40. - A plant extract comprising the norovirus VP1 protein produced by the method of claim 14.
41. A plant extract comprising the norovirus VP1 produced by the method of claim 18.
42. A plant extract comprising the norovirus VLP produced by the method of claim 21.
43. A plant extract comprising the norovirus VLP produced by the method of claim 25.

44. A composition for inducing an immune response comprising, an effective dose of the norovirus
VP1 protein of any one of claims 1 to 6, and a pharmaceutically acceptable carrier, adjuvant, vehicle or

excipient.

45 A composition for inducing an immune response comprising, an effective dose of the VLP of

claim 10, and a pharmaceutically acceptable carrier, adjuvant, vehicle or excipient,

46. A composition for inducing an immune response comprising, an effective dose of the VLP of

claim 11, and a pharmaceutically acceptable carrier, adjuvant, vehicle or excipient.

47. A composition for inducing an immune response comprising, an effective dose of the norovirus

VP1 protein of claim 15, and a pharmaceutically acceptable carrier, adjuvant, vehicle or excipient.

48. A composition for inducing an immune response comprising, an effective dose of the VLP of

claim 22, and a pharmaceutically acceptable carrier, adjuvant, vehicle or excipient.

49. A composition for inducing an immune response comprising, an effective dose of the VLP of

claim 26, and a pharmaceutically acceptable carrier, adjuvant, vehicle or excipient.

50. A vaccine comprising an effective dose of the norovirus VP1 protein of any one of claims 1 to

6, for inducing an immune response.

51. A vaccine comprising an effective dose of the VLP of claim 10, for inducing an immune

response.

52. A vaccine comprising an effective dose of the VLP of claim 11, for inducing an immune

response.
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53... A vaccine comprising an effective dose of the norovirus VP1 protein of claim 15, for inducing

an immune response.

54. A vaccine comprising an effective dose of the VLP of claim 22, for inducing an immune

response.

55. A vaccine comprising an effective dose of the VLP of claim 26, for inducing an immune

response.

56.  An antibody or antibody fragment prepared by administering the norovirus VP1 protein of any

one of claims 1 to 6 to a subject, or host animal.

57.  An antibody or antibody fragment prepared by administering the norovirus VP1 protein of

claim 15 to a subject, or host animal.

58.  An antibody or antibody fragment prepared by administering the VLP claim 10 to a subject, or

host animal.

59.  An antibody or antibody fragment prepared by administering the VLP claim 11 to a subject, or

host animal.

60.  An antibody or antibody fragment prepared by administering the VLP claim 22 to a subject, or

host animal.

61.  Anantibody or antibody fragment prepared by administering the VLP claim 26 to a subject, or

host animal.

62. A method for inducing immunity to a norovirus infection in a subject, the method comprising -

administering the VLP of claim 10 to the subject.

63. A method for inducing immunity to a norovirus infection in a subject, the method comprising

administering the VLP of claim 11 to the subject.

64. A method for inducing immunity to a norovirus infection in a subject, the method comprising

administering the VLP of claim 22 to the subject.
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65. A method for inducing immunity to a norovirus infection in a subject, the method comprising

administering the VLP of claim 26 to the subject.

66.  The method of claim 59, wherein the VLP is administered to the subject orally intranasally,

intramuscularly, intraperitoneally, intravenously, subcutaneously, rectally, or intravaginally.

67.  The method of claim 60, wherein the VLP is administered to the subject orally intranasally,

intramuscularly, intraperitoneally, intravenously, subcutaneously, rectally, or intravaginally.

68. The method of claim 61, wherein the VLP is administered to the subject orally intranasally,

intramuscularly, intraperitoneally, intravenously, subcutaneously, rectally, or intravaginally.

69. The method of claim 62, wherein the VLP is administered to the subject orally intranasally,

intramuscularly, intraperitoneally, intravenously, subcutaneously, rectally, or intravaginally.

134

VAN_LAW\ 329506213
01/27/20

CA 03083857 2020-05-28
AMENDED SHERT

Date Regue/Date Received 2020-05-28




CA 03083857 2020-05-28

PCT/CA2018/051530

WO 2019/104439

ogd |¢
mmm>mm_u%
TdA
2440 3dA
d [edin AQ sa8ened
41n,€ - €440 A oud |esin Aqg D
1N vV Y Y
dypy | oud |8dA|zed | asediN| 8pd
/SN  9SN SSN #SN €SN Z/TSN
2440 a
41N, - €440 urarosdAjod T4HO 3dA

VT 24n3l4

1/140



CA 03083857 2020-05-28

PCT/CA2018/051530

WO 2019/104439

urewop g

utewop §

DT 2J4n3i4

ulewop §

gT1 2.n3i4

2/140



CA 03083857 2020-05-28

PCT/CA2018/051530

WO 2019/104439

VSN/0L0Z/SYZSH/OI1O/MNH

GGlL6GIHY

01dVOM

aweN ures}s

(19DN) sse20y

(aouadiun) ssoooy

@ouanbag pIoy oulwy

pisdeq Joulpy ZdA SNJIACION

vYSN/L10z/0GLAINgsIes/LZ 119/NH G996804V yAMVGH
dr/vloc/eceesemen/ /1 119/NH 9696804V YNMV6EH
VSN/0L0Z/90¢SH/CL 119/MH 98g6213V radS84
VSN/Z102/06%/0HO/9’I1O/NH /B6E96IOV 02016
vO/eL0c/06cIqBHRAIV/S 1O/NH G8PPS LV 62/3€N0VOV
LLYEVO/ABUPAS 1119 9Ld'119/5102/VSN/NH 0/6lEVdY P1IMEIL VYOV
NV/Z10Z/¥L SOMSN/ASUPAS/Y 1D/NH G6/80NdV 68N 1M
NHO/20vE L0z/noyzbuir/e' [19/NH G60L0XOV 68I1deNn
ML/LLOZ/LYHINDD/Z 1IO/MNH 902619V Gg976S
VSN/0102/80cuolsusdsy/} |[O/NH | ZAT NN €0LASH
v102/vVSN/eY0SvO/L 19/MH 6.61EVdY YINIAMGI L VOV
NNH/€L0Z/L0PSGNNH/SOMIS/S1D/NH CE866MHY OHANECOVOV
uspams/1ep4 B||111/8002/6ZS/€ 19/NH 8LELLATY 0/49d¢H
1349/€00Z/usAnaT/g 19/NH 8G2¢9SNJV €14dcd
8961 /MIEMION/SSEIS PRYNUN/LT1D/NH 128950 dN #88£80

aweN ures}s

(19DN) sse20y

(aouadiun) ssoooy

saouanbag ploy oulwy pisded Jole|y LdA ShJIACION

V¢ 9.n314

3/140



CA 03083857 2020-05-28

PCT/CA2018/051530

WO 2019/104439

VSN/0L0Z/SYZSH/O11O/NH

/020%™

aweN ures}s

(19DN) ssed2oy

@ouanbag apiyosjonN pisded Joulpy

ZdA SNJIACION

vSN/L10z/05LAINgsIeS/L g 119/NH Gy Z668NI
dr/yloc/eccesemen/ /1 119/NH CYZ668NI
VSN/0L0Z/90¢SH/CL 119/NH 066%#990H
VSN/Z102/06%/0HO/9'I1O/NH L CEYOrOA
vO/eL0cZ/06cIqBHRAIV/S 1O/NH ooLiLen
NV/210Z/7L SOMSN/ASUPAS/Y 1D/NH 8066G¥XI
NHO/20vE Loz/noyzbuir/e [19/NH €1290€4x
ML/LLOZ/LYHIND D/ 1IO/MNH S0SYOrOM
VSMN/010Z/80cuolsusdsy/| |1O/NH 80G/Z6LNCI
v10Z/VSN/EY0SVO/L 1D/NH 0€2206XA
NNH/€L0Z/L0PSNNH/SOMIS/GT1D/NH G62C0PA
uspams/1ep4 B|1111/8002/6ZS/€ 19/NH v CCOONI
139/€00Z/usAnaT/g 1O/NH vy62GLard

8961 /MIEMION/SSIELS PSYUN/L " 19D/NH 199/8IN

(1IgON)

aweN ures}s

S$S920y aWouan)

saouanbag ap13oa|onpN pisde) Jole|y LdA SNAIACION

d¢ 2.n3i4

4/140



PCT/CA2018/051530

CA 03083857 2020-05-28

WO 2019/104439

SNEUESHOD

AZ-0M 01 D3S-LENg bda
0N Ol D35 HID bdh
28 0N O D3I5-FHID. Ldh
EZ OM Ol DI5-EHIE Ldh
6L ON O D3I5ELID Ldh
8L ON OF D35S LdA
020N 0] DI3-919 LdA
LLo0mM 0L 038510 bdA
AL 0N 0L DI5FUD Ldh
510N OF O35-C1D Ldh
L OOM OO0 DISZTUD Ldh
ELOM O D35S LA
LOL oM Ol 03549 Ldh
ZLOOM O D38-5120 Ldh
90N O 03s-ED - Ldh

¥ ON Ol D35-Z2D LdA
Lo dl 03512 kdA

ZUhZda o

-
i

oo oW

SNslasy

=)
=+
=
9z ON O D35-1Z19 Laf
Foo On O O35-4L0D LdA
28 On Ol DgS-F LD bda
C0O 0N Ol D35EHID LdA
6L 0N 010352 LdA
BL OM O] DIS-L0D Ldh
020N 01 D35-912- Ldh
L OM O O38-500 LdA
8L O O D35S Ldh
SLON O DIS-EHS Ldn
FLoON O D3520D Ldh
L ON O DIS-LID LdA
LOL Or Ol 03542 Ldh
L 0N Ol D355 Ldh,
90K O DIS-EID bdA

¥ ON 4l DISZID Ldh
Lo 05 03s-He - Ldh

o E RO FOOd TR0

/B R w A N N v Y S

o
¥

oy

ey

)

s

T-J7 2In3i4



PCT/CA2018/051530

CA 03083857 2020-05-28

WO 2019/104439

i
s
i
ped

SASUaSUID

92 ON Ol D3I5-LEND  Ldh
FLOOM 010354 0HD 0 Ldh
£8 0N Ol D3E-FLID LdA
ZE OO DI5EHG Lda
GOk Ol DIS-2HIE - Lda
eko0n 0L OS2 L dh
02 ON- 01258110 Ldh
L0n 01 235500 Ldh
b On O T35-PlI0 Ldh
SLOp -3l D35ED Ldh
FLoO O 035200 LdA
b On 01 Bds-HED Ldh,
POLOM Ol OI5-L4190 kdh
£1 00 01 DIs-510 bdh

B0M AL DISER Laa

¥oOM O D35E1D kda

LN Ol 03519 LdA

F o ¥ B v

AU <L L e

o T T o T s T W s R W Y W

VS R o WO OO E OO

A el AR R A R 8

FFFFFFRFEYFEFRFYFYOEORY DT

-

by

ENSURZULD

O Op-alD3s-LEND )
Fe O Ol DIELHID LdA
28 DN 00 D35FLID LdA
£2 DN 00 O35-EHID: LdA
GL O O D35FLID LdA
gloon Ol Das- AT Ldh,
0F ON O 035810 Lda
AL 0N Ol D35S0 Lbda
aLoon 01 ods-FilD Ldh
SEON O DIS-END LdA
FLoOM O D35-200 Ldh
EL 0N O 235D L dh
LOL On 01 03549 LdA
&b 0N 01 OJ5-50 kdh
9 O O D350 kda
FoOn Ol 03sZo s Lda
LoOM O D38-HD 0 kdA

6/140

ITOIT =S

-

=

a1 1= J 1 dJ 4= _1—= =

e
e

uwwww 4 dF J4d 444

NN AT ITE

3
GV
¥
1l
a

¢-J7 2In3i4



CA 03083857 2020-05-28

WO 2019/104439 PCT/CA2018/051530

Siad

Figure 3A

7/140



FIGURE 3B
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Figure 3C
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Figure 12A
Amino acid sequence of VP1 G1.1 (SEQ ID NO: 1)

MMMASKDATSSVDGASGAGQLVPEVNASDPLAMDPVAGSSTAVATAGQVNPIDPWIINNFVQAPQGEFTISPNNTP
GDVLFDLSLGPHLNPFLLHLSQMYNGWVGNMRVRIMLAGNAFTAGKIIVSCIPPGFGSHNLTIAQATLFPHVIADVRTLD
PIEVPLEDVRNVLFHNNDRNQQTMRLVCMLYTPLRTGGGTGDSFVVAGRVMTCPSPDFNFLFLVPPTVEQKTRPFTLPN
LPLSSLSNSRAPLPISSMGISPDNVQSVQFQNGRCTLDGRLVGTTPVSLSHVAKIRGTSNGTVINLTELDGTPFHPFEGPAPI
GFPDLGGCDWHINMTQFGHSSQTQYDVDTTPDTFVPHLGSIQANGIGSGNYVGVLSWISPPSHPSGSQVDLWKIPNYG
SSITEATHLAPSVYPPGFGEVLVFFMSKMPGPGAYNLPCLLPQEYISHLASEQAPTVGEAALLHYVDPDTGRNLGEFKAYP
DGFLTCVPNGASSGPQQLPINGVFVFVSWVSRFYQLKPVGTASSARGRLGLRR

Figure 12B
Nucleic acid sequence of wild-type VP1 G1.1 (SEQ ID NO: 2)

ATGATGATGGCGTCTAAGGACGCTACATCAAGCGTGGATGGCGCTAGTGGCGCTGGTCAGTTGGTACCGGAGGTTA
ATGCTTCTGACCCTCTTGCAATGGATCCTGTAGCAGGTTCTTCGACAGCAGTCGCGACTGCTGGACAAGTTAATCCTA
TTGATCCCTGGATAATTAATAATTTTGTGCAAGCCCCCCAAGGTGAATTTACTATTTCCCCAAATAATACCCCCGGTG
ATGTTTTGTTTGATTTGAGTTTGGGTCCCCATCTTAATCCTTTCTTGCTCCATCTATCACAAATGTATAATGGTTGGGTT
GGTAACATGAGAGTCAGGATTATGCTAGCTGGTAATGCCTTTACTGCGGGGAAGATAATAGTTTCCTGCATACCCCC
TGGTTTTGGTTCACATAATCTTACTATAGCACAAGCAACTCTCTTTCCACATGTGATTGCTGATGTTAGGACTCTAGAC
CCCATTGAGGTGCCTTTGGAAGATGTTAGGAATGTTCTCTTTCATAATAATGATAGAAATCAACAAACCATGCGCCTT
GTGTGCATGCTGTACACCCCCCTCCGCACTGGTGGTGGTACTGGTGATTCTTTITGTAGTTGCAGGGCGAGTTATGAC
TTGCCCCAGTCCTGATTTTAATTTCTTGTTTTTAGTCCCTCCTACGGTGGAGCAGAAAACCAGGCCCTTCACACTCCCA
AATCTGCCATTGAGTTCTCTGTCTAACTCACGTGCCCCTCTCCCAATCAGTAGTATGGGCATTTCCCCAGACAATGTCC
AGAGTGTGCAGTTCCAAAATGGTCGGTGTACTCTGGATGGCCGCCTGGTTGGCACCACCCCAGTTTCATTGTCACAT
GTTGCCAAGATAAGAGGGACCTCCAATGGCACTGTAATCAACCTTACTGAATTGGATGGCACACCCTTTCACCCTTTT
GAGGGCCCTGCCCCCATTGGGTTTCCAGACCTCGGTGGTTGTGATTGGCATATCAATATGACACAGTTTGGCCATTC
TAGCCAGACCCAGTATGATGTAGACACCACCCCTGACACTTTTGTCCCCCATCTTGGTTCAATTCAGGCAAATGGCAT
TGGCAGTGGTAATTATGTTGGTGTTCTTAGCTGGATTTCCCCCCCATCACACCCGTCTGGCTCCCAAGTTGACCTTTG
GAAGATCCCCAATTATGGGTCAAGTATTACGGAGGCAACACATCTAGCCCCTTCTGTATACCCCCCTGGTTTCGGAG
AGGTATTGGTCTTTTTCATGTCAAAAATGCCAGGTCCTGGTGCTTATAATTTGCCCTGTCTATTACCACAAGAGTACA
TTTCACATCTTGCTAGTGAACAAGCCCCTACTGTAGGTGAGGCTGCCCTGCTCCACTATGTTGACCCTGATACCGGTC
GGAATCTTGGGGAATTCAAAGCATACCCTGATGGTTTCCTCACTTGTGTCCCCAATGGGGCTAGCTCGGGTCCACAA
CAGCTGCCGATCAATGGGGTCTTTGTCTTTGTTTCATGGGTGTCCAGATTTTATCAATTAAAGCCTGTGGGAACTGCC
AGCTCGGCAAGAGGTAGGCTTGGTCTGCGCCGATAA
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Figure 12C
Nucleic acid sequence of human codon-optimized VP1 G1.1 (SEQ ID NO: 3)

ATGATGATGGCTAGTAAAGATGCGACCTCCTCTGTGGATGGTGCGTCAGGGGCAGGACAACTCGTACCCGAGGTAA
ACGCCAGCGACCCACTTGCCATGGACCCCGTTGCCGGAAGTTCCACAGCAGTGGCCACAGCCGGTCAAGTGAATCC
AATTGATCCGTGGATTATCAACAATTTCGTCCAGGCACCCCAGGGCGAGTTCACAATTTCACCAAACAATACACCGG
GCGATGTGCTATTCGATCTTTCCTTGGGTCCTCACCTTAACCCTTTTCTACTCCATCTCTCACAGATGTACAATGGTTG
GGTAGGAAACATGAGAGTCCGGATCATGCTGGCTGGCAATGCCTTTACCGCTGGCAAGATCATCGTCAGTTGTATTC
CTCCCGGATTTGGATCTCATAATCTGACCATTGCTCAAGCGACTCTCTTTCCCCATGTCATCGCCGACGTTAGGACCCT
GGACCCCATCGAGGTGCCCCTGGAGGACGTCCGGAATGTTTTGTTCCACAACAACGACAGAAACCAGCAGACGATG
AGACTTGTCTGTATGCTCTATACCCCACTGCGGACTGGAGGCGGGACTGGAGACTCCTTCGTTGTGGCAGGAAGAG
TGATGACATGCCCCTCCCCCGACTTCAACTTTCTTTTTCTGGTCCCACCAACCGTTGAGCAGAAGACGCGGCCCTTTA
CACTGCCCAATCTCCCGCTTTCAAGTCTGAGTAATTCACGGGCCCCATTGCCGATCTCCTCAATGGGAATCTCCCCCG
ACAACGTCCAGTCTGTCCAATTCCAAAATGGGAGATGCACACTGGACGGTCGCCTGGTGGGAACAACTCCGGTGTC
CCTCTCACATGTCGCCAAAATCCGCGGCACATCAAATGGTACCGTAATCAATCTGACAGAACTTGATGGCACGCCCTT
CCATCCCTTTGAAGGACCAGCCCCTATTGGATTTCCTGATCTGGGAGGTTGCGACTGGCACATAAACATGACACAGT
TTGGCCACTCCAGCCAGACACAGTATGATGTCGATACAACCCCAGATACCTTCGTGCCACACCTGGGATCTATTCAA
GCTAACGGTATTGGATCCGGCAACTACGTGGGAGTCTTATCTTGGATCTCACCACCATCCCACCCCTCAGGATCCCAG
GTTGACTTGTGGAAGATACCGAATTATGGATCCTCGATCACTGAAGCCACGCACCTCGCACCTTCCGTCTACCCACCA
GGTTTTGGAGAAGTCTTGGTGTTTTTCATGAGCAAAATGCCCGGCCCTGGAGCCTACAATCTCCCTTGCCTACTCCCT
CAAGAGTATATTAGTCACCTCGCATCTGAGCAGGCCCCGACCGTTGGCGAGGCAGCCCTGCTGCATTATGTGGATCC
GGACACCGGCAGGAACCTGGGTGAGTTCAAAGCTTATCCTGACGGTTTTCTAACATGTGTACCAAATGGCGCTTCCA
GCGGCCCTCAACAGCTCCCAATCAATGGCGTGTTCGTTTTTGTCAGCTGGGTAAGCCGCTTCTACCAGCTGAAGCCC
GTGGGGACAGCTTCTTCTGCCCGCGGACGCCTCGGTCTGCGGAGATAA

Figure 13A
Amino acid sequence of VP1 G1.2_Leuven_ 2003 D2DEL3 (SEQ ID NO: 4)

MMMASKDAPQSADGASGAGQLVPEVNTADPLPMEPVAGPTTAVATAGQVNMIDPWIVNNFVQSPQGEFTISPNNT
PGDILFDLQLGPHLNPFLSHLSQMYNGWVGNMRVRILLAGNAFSAGKIIVCCVPPGFTSSSLTIAQATLFPHVIADVRTLEP
IEMPLEDVRNVLYHTNDNQPTMRLVCMLYTPLRTGGGSGNSDSFVVAGRVLTAPSSDFSFLFLVPPTIEQKTRAFTVPNIP
LQTLSNSRFPSLIQGMILSPDASQVVQFQNGRCLIDGQLLGTTPATSGQLFRVRGKINQGARTLNLTEVDGKPFMAFDSP
APVGFPDFGKCDWHMRISKTPNNTSSGDPMRSVDVQTDVQGFVPHLGSIQFDEVFNHPTGDYIGTIEWISQPSTPPGT
DINLWEIPDYGSSLSQAANLAPPVFPPGFGEALVYFVSAFPGPNNRSAPNDVPCLLPQEYVTHFVSEQAPTMGDAALLHY
VDPDTNRNLGEFKLYPGGYLTCVPNGVGAGPQQLPLNGVFLFVSWVSRFYQLKPVGTASTARGRLGVRRI
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Figure 13B

Nucleic acid sequence of human codon-optimized VP1 G1.2_Leuven 2003 _D2DEL3 (SEQ ID NO:
5)

ATGATGATGGCTTCAAAGGATGCTCCCCAAAGCGCGGACGGAGCTAGCGGCGCCGGACAGTTGGTTCCGGAAGTC
AACACTGCCGATCCACTGCCCATGGAACCCGTAGCTGGTCCAACAACCGCTGTTGCCACCGCCGGCCAGGTTAACAT
GATCGATCCATGGATTGTTAATAACTTTGTACAGAGCCCCCAGGGGGAGTTCACAATTTCTCCGAACAATACCCCTG
GGGACATTCTGTTCGATCTGCAACTGGGCCCACACTTGAATCCTTTCCTGAGCCATCTTTCACAGATGTACAACGGAT
GGGTTGGGAACATGCGTGTTCGGATCCTCCTTGCTGGCAACGCCTTCAGTGCTGGCAAGATTATCGTGTGCTGCGTA
CCACCAGGGTTTACCTCGAGTTCATTAACCATTGCTCAGGCCACCCTTTTCCCTCACGTGATCGCAGACGTGCGTACC
TTAGAACCAATCGAAATGCCCCTGGAAGATGTACGGAACGTGCTGTACCATACTAATGATAACCAGCCAACGATGA
GATTAGTGTGCATGCTGTACACCCCCCTGAGAACTGGAGGAGGTTCTGGAAATTCCGACAGTTTTGTGGTGGCTGG
CAGGGTCCTGACCGCTCCCAGTAGCGACTTCAGCTTTTTGTTCCTCGTTCCTCCTACAATCGAACAAAAAACAAGAGC
ATTCACAGTGCCCAACATTCCACTGCAGACTTTAAGCAATTCCAGGTTTCCCAGCTTGATCCAGGGTATGATCCTTTCT
CCCGACGCCTCCCAAGTTGTGCAGTTCCAGAATGGGAGATGTCTTATCGACGGTCAGCTTCTGGGAACAACCCCTGC
CACCTCCGGGCAACTCTTCCGGGTGAGAGGCAAAATCAATCAGGGCGCCAGAACACTGAATCTGACAGAAGTGGAC
GGGAAACCCTTTATGGCGTTCGATAGCCCCGCGCCCGTTGGATTCCCTGACTTCGGCAAGTGTGATTGGCACATGCG
CATCAGTAAGACTCCCAACAACACTTCATCTGGAGACCCCATGAGGAGCGTGGATGTCCAGACCGACGTGCAGGGC
TTCGTGCCGCACTTGGGATCTATCCAGTTCGATGAGGTGTTCAATCACCCTACTGGCGACTACATAGGCACAATTGA
GTGGATAAGTCAACCATCTACACCTCCAGGGACCGACATAAACCTGTGGGAAATTCCTGATTACGGGTCATCCCTGA
GTCAAGCTGCCAATCTTGCACCCCCTGTCTTTCCCCCCGGCTTTGGTGAGGCTCTTGTTTACTTCGTCTCTGCATTTCCT
GGTCCTAACAACCGCTCCGCCCCTAACGATGTTCCGTGTTTGTTACCCCAGGAATATGTGACTCATTTCGTTTCCGAA
CAGGCACCCACCATGGGGGACGCTGCCCTGCTACACTATGTGGACCCCGACACCAATAGAAACCTCGGCGAGTTCA
AACTCTACCCCGGGGGATACCTGACCTGTGTTCCAAATGGAGTGGGAGCAGGCCCACAACAGCTGCCCCTGAATGG
GGTCTTCCTGTTCGTTTCTTGGGTGTCACGCTTTTACCAGCTGAAGCCCGTTGGCACAGCTTCTACGGCACGCGGCAG
GCTAGGGGTCCGCCGAATCTGA

Figure 14A
Amino acid sequence of VP1 Gl.3_LillaEdet 2008 H2DG70 (SEQ ID NO: 6)

MMMASKDAPTNMDGTSGAGQLVPEVSTAEPISMEPVAGAATAAATAGQVNMIDPWIMSNYVQAPQGEFTISPNNT
PGDILFDLOQLGPHLNPFLSHLAQMYNGWVGNMKVRVLLAGNAFTAGKIISCVPPGFAAQNVSIAQATMFPHVIADVRYV
LEPIEVPLEDVRNVLFHNNDSTPTMRLICMLYTPLRASGSSSGTDPFVIAGRVLTCPSPDFNFLFLVPPNVEQKTKPFSVPNL
PLNVLSNSRVPSLIKSMMVSQDHGQMVQFQNGRVTLDGQLQGTTPTSASQLCKIRGTVYHATGGQGLNLTEIDGTPYH
AFESPAPIGFPDLGECDWHINASPANAFTDGSIIHRIDVAQDSTFAPHLGTIHYTNADYNANVGLICSLEWLSPPSGGAPK
VNPWAIPRYGSTLTEAAQLAPPIYPPGFGEAIVFFMSDFPIANGSDGLSVPCTIPQEFVTHFVNEQAPTRGEAALLHYVDP
DTHRNLGEFKLYPEGFMTCVPNSSGSGPQTLPINGVFTFISWVSRFYQLKPVGTTGPVRRLGIRRS
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Figure 14B

Nucleic acid sequence of human codon-optimized VP1 GI.3_LillaEdet 2008 H2DG70 (SEQ ID
NO: 7)

ATGATGATGGCTTCCAAGGATGCTCCCACAAACATGGATGGAACAAGCGGCGCGGGGCAACTTGTGCCGGAGGTG
TCCACGGCGGAACCCATTTCCATGGAACCTGTGGCCGGCGCAGCCACTGCTGCCGCCACCGCAGGACAGGTAAACA
TGATCGACCCCTGGATCATGTCAAATTACGTTCAGGCTCCACAGGGGGAGTTTACCATAAGCCCAAACAACACCCCG
GGTGACATCTTGTTTGACCTGCAGCTAGGACCACACTTGAATCCGTTTCTGAGTCACTTGGCTCAGATGTATAATGGA
TGGGTTGGAAACATGAAGGTGCGCGTGCTCCTGGCGGGCAATGCATTCACAGCCGGGAAGATTATTATCTCTTGCG
TGCCACCTGGATTTGCAGCCCAGAACGTGTCTATCGCACAGGCAACCATGTTTCCGCATGTCATCGCAGATGTGCGC
GTGCTAGAGCCCATCGAGGTGCCCCTTGAGGACGTGCGCAACGTCCTATTCCATAACAATGATAGCACCCCCACCAT
GCGCTTGATATGTATGTTATATACTCCCCTCCGCGCCAGTGGGTCCAGCTCCGGGACCGATCCTTTTGTGATTGCTGG
GCGGGTGTTGACTTGTCCTAGCCCTGACTTCAACTTCCTTTTTCTGGTGCCTCCAAATGTAGAACAGAAAACAAAGCC
ATTCAGCGTGCCAAACCTGCCCCTTAACGTGCTGTCGAATTCCCGAGTGCCTTCCCTTATTAAGTCCATGATGGTATC
TCAGGATCACGGTCAAATGGTGCAGTTTCAGAACGGCCGAGTGACGTTAGACGGGCAGCTGCAGGGCACAACCCC
AACCAGTGCCAGTCAGCTGTGTAAGATCAGAGGCACCGTCTACCACGCAACTGGCGGACAGGGGCTGAATCTTACT
GAGATCGATGGTACCCCCTACCATGCATTCGAGTCACCTGCACCTATTGGATTTCCCGATCTTGGGGAGTGTGATTG
GCATATCAATGCTTCACCTGCCAACGCTTTCACAGACGGGTCTATTATTCATCGCATTGACGTAGCACAGGATAGCAC
ATTTGCCCCGCACCTGGGTACCATCCACTATACGAACGCAGATTACAACGCAAACGTGGGTCTTATCTGTAGCCTAG
AGTGGCTATCTCCGCCAAGCGGTGGGGCCCCTAAAGTTAACCCATGGGCTATTCCTCGGTACGGGTCTACGCTGACT
GAGGCCGCTCAGCTGGCACCCCCCATATATCCACCAGGATTCGGGGAAGCCATTGTTTTCTTTATGTCCGATTTTCCG
ATAGCCAACGGTTCAGATGGCCTTAGTGTCCCTTGCACGATTCCACAGGAATTTGTGACACACTTCGTAAACGAGCA
GGCTCCTACTCGGGGCGAGGCTGCCTTGTTGCATTACGTAGACCCCGATACCCATAGAAACCTGGGCGAATTCAAAC
TCTACCCTGAAGGTTTCATGACCTGCGTACCTAACTCCTCCGGCAGTGGCCCTCAAACCTTGCCGATCAACGGCGTGT
TCACGTTTATCAGCTGGGTTTCACGGTTTTACCAACTCAAGCCCGTCGGAACAACTGGGCCAGTTCGGAGGCTCGGG
ATCAGACGGAGCTAG

Figure 15A
Amino acid sequence of VP1 GIL.5_Siklos HUN5407_ 2013 HUN_AHW99832 (SEQ ID NO: 12)

MMMASKDAPSSADGANGAGQLVPEVNNAEPLPLDPVAGASTALATAGQVNMIDPWIFNNFVQAPQGEFTISPNNTP
GDILFDLQLGPHLNPFLAHLSQMYNGWVGNMRVRVILAGNAFTAGKVIICCVPPGFQSRTLSIAQATLFPHIIADVRTLEPI
EIPLEDVRNTLYHTNDNQPTMRLLCMLYTPLRTGGGSGGTDAFVVAGRVLTCPSSDFNFLFLVPPTVEQKTRPFSVPNIPL
QLLSNSRVPNLIQSMVLSPDOQAQNVQFQNGRCTTDGQLLGTTPVSVSQILKFRGKVSAGSKVINLTELDGSPFLAFEAPAP
TGFPDLGTSDWHVEMSLNSNSQSSGNPILLRDIHPNSSEFVPHLGSVCVTAAIEVAGDYTGTIQWTSQPSNVTPVPDVNF
WTIPHYGSNLAEASQLAPVVYPPGFGEAIVYFMSPIPGPNTAHKPNLVPCLLPQEFVTHFVSEQAPSMGEAALVHYVDPD
TNRNLGEFKLYPEGFITCVPNGTGPQQLPLNGVFVFASWVSRFYQLKPVGTASSARGRLGVRR
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Figure 15B

Nucleic acid sequence of human codon-optimized VP1 GI.5_Siklos. HUN5407_ 2013 HUN
AHW99832 (SEQ.ID NO: 33)

ATGATGATGGCCTCCAAAGACGCTCCTAGCAGTGCTGATGGCGCTAACGGTGCCGGCCAGCTGGTCCCCGAGGTGA
ATAACGCCGAGCCTCTCCCCTTGGACCCAGTAGCCGGAGCTTCAACGGCCCTAGCTACTGCCGGACAGGTTAATATG
ATTGACCCCTGGATTTTCAATAATTTCGTGCAGGCCCCTCAAGGCGAGTTTACTATAAGCCCTAACAACACACCAGGG
GATATTCTGTTCGACCTGCAGTTAGGCCCTCATCTCAACCCCTTCTTGGCCCACCTGAGCCAGATGTACAATGGCTGG
GTGGGCAACATGCGAGTGAGAGTTATCCTCGCAGGGAACGCCTTTACCGCTGGTAAGGTGATCATTTGTTGCGTAC
CACCTGGATTCCAGTCTAGGACATTAAGTATTGCGCAAGCTACCCTCTTTCCTCATATCATCGCCGACGTGCGGACAC
TAGAGCCCATCGAGATCCCACTGGAGGATGTCCGGAATACCCTGTACCATACCAACGATAATCAGCCCACTATGAGG
TTACTGTGCATGCTGTACACGCCACTCCGGACTGGTGGGGGCAGTGGGGGGACCGATGCTTTCGTCGTTGCCGGTA
GGGTGCTCACTTGCCCGTCATCTGACTTTAACTTCCTATTCCTTGTGCCCCCAACGGTGGAACAGAAAACGAGACCTT
TTTCCGTACCTAACATCCCTTTACAGCTCCTAAGCAATAGCAGAGTACCTAACCTGATCCAATCCATGGTTCTTAGCCC
TGATCAAGCGCAGAACGTACAGTTTCAGAACGGGCGGTGCACCACAGATGGCCAGCTGCTTGGTACAACTCCCGTC
TCCGTGTCTCAGATACTTAAGTTTCGCGGCAAGGTCTCCGCTGGATCCAAAGTAATCAACCTCACTGAGCTTGATGG
CTCTCCCTTTCTGGCGTTCGAGGCGCCCGCCCCAACAGGCTTTCCAGACCTGGGAACATCCGATTGGCATGTCGAGA
TGAGTCTGAATAGCAACTCCCAGTCTTCTGGCAATCCAATACTGCTCCGCGATATCCATCCTAATTCTAGCGAGTTCG
TTCCACACCTGGGTTCTGTGTGCGTGACGGCTGCAATAGAGGTGGCTGGCGACTACACGGGTACCATTCAGTGGAC
CTCTCAGCCAAGTAACGTGACCCCTGTGCCAGACGTTAACTTTTGGACAATTCCACACTACGGCTCTAACTTGGCCGA
AGCATCCCAGCTTGCCCCCGTTGTATATCCCCCAGGCTTTGGCGAAGCAATAGTTTATTTTATGTCCCCAATCCCTGG
ACCTAACACAGCACACAAGCCAAACCTCGTCCCATGCCTGCTGCCCCAGGAGTTCGTGACTCATTTCGTTTCGGAACA
AGCCCCATCAATGGGGGAGGCCGCCCTGGTCCACTACGTGGATCCAGATACCAATCGGAATCTGGGAGAATTCAAA
CTCTACCCTGAAGGATTCATTACATGTGTGCCCAATGGAACAGGACCGCAGCAGCTCCCACTGAACGGTGTCTTTGT
ATTCGCATCATGGGTTAGCCGGTTCTATCAACTTAAACCCGTGGGGACAGCTTCATCTGCCCGGGGGCGCCTTGGCG
TGCGGCGCTGA

Figure 16A
Amino acid sequence of VP1_GI.7 (SEQ ID NO:101)

MMMASKDAPSNMDGTSGAGQLVPEVNAAEPLPLEPVVGAATAVATAGQVNMIDPWIMNNFVQAPEGEFTISPNNT
PGDILFDLRLGPHLNPFLLHLSQMYNGWVGNMRVRVMLAGNAFSAGKHIICCVPPGFESQNISIGQATMFPHVIADVRVL
EPIEVPLDDVRNVLFHTNENRPTMRLLCMLYTPLRAGGASSGTDPFVIAGRVLTCPAPDFNFLFLVPPSVEQKTRQLTIPNI
PLNNLANSRVPAMINKMTVSADQNQVVQFONGRCTLEGQLLGTTPVSANQVARIRGKVFSTNSGTGLNLTEVDGTPYH
AFESPAPLGFPDIGNCDWHVYAFKVNQNTGDPMYRLDITQGNSFAPHLGSIEFSSENHPSGDQLGTLTWISPLNNASRV
DPWKIPTYGSTLTESTNLAPPIFPPGFGEAIVYFMSDFPIVSGNTAQIPCTLPQEFVSSFVEQQAPIRGEAALLHYVDPDTHR
NLGEFKLYPDGFITCVPNTGGGPQNLPSNGVFVFSSWVSRYYQLKPVGTTGPVRRLGVRRV
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Figure 16B

Nucleic acid sequence of human codon-optimized VP1 GI.7/GA5043/USA/2014 VP1 (SEQ ID
NO:175)

ATGATGATGGCCAGCAAGGACGCTCCGAGTAACATGGACGGCACTTCGGGCGCGGGGCAGCTGGTGCC
CGAGGTCAATGCCGCAGAACCACTTCCTCTTGAGCCCGTCGTTGGCGCCGCCACAGCTGTCGCAACTGCA
GGCCAAGTCAATATGATCGACCCGTGGATAATGAACAATTTCGTTCAGGCACCAGAAGGAGAATTCACC
ATCTCCCCCAATAACACCCCAGGGGATATTCTGTTTGACCTCAGGTTAGGACCCCACTTGAACCCCTTTCT
GCTTCATCTCTCACAAATGTATAATGGCTGGGTCGGGAATATGCGCGTGCGGGTGATGCTAGCCGGCAA
TGCTTTTTCTGCAGGCAAGATTATCATTTGCTGCGTTCCTCCTGGATTCGAATCTCAAAATATCAGCATTG
GTCAAGCAACCATGTTTCCACATGTGATCGCTGATGTTCGCGTCCTGGAACCCATTGAAGTTCCTCTCGAC
GACGTGAGAAATGTTCTCTTCCACACCAACGAGAATAGGCCGACTATGAGACTTCTGTGTATGCTCTACA
CCCCATTAAGAGCCGGGGGAGCATCCTCAGGTACTGACCCATTTGTGATTGCCGGGCGGGTGCTCACAT
GCCCGGCTCCAGACTTTAACTTCCTTTTCTTGGTGCCACCCAGTGTTGAACAGAAAACCAGACAGCTCACC
ATCCCAAATATCCCATTGAACAATCTCGCCAACAGCAGGGTGCCAGCAATGATAAACAAAATGACAGTCA
GTGCTGACCAGAACCAGGTAGTCCAGTTTCAGAACGGCAGATGCACGCTTGAGGGCCAACTGCTTGGGA
CGACCCCAGTCTCCGCGAACCAGGTGGCCCGAATCCGGGGTAAAGTCTTCAGTACAAACTCCGGCACTG
GCCTTAACCTCACAGAGGTTGACGGCACTCCCTATCATGCTTTTGAGTCTCCAGCCCCTCTTGGCTTTCCC
GATATAGGCAACTGTGACTGGCACGTTTATGCGTTTAAAGTAAACCAGAACACCGGCGATCCTATGTATA
GGTTGGATATAACACAAGGTAATTCATTCGCCCCACACTTGGGTAGCATCGAGTTCAGTTCAGAGAACCA
TCCGAGTGGTGATCAGCTAGGCACATTGACGTGGATCAGCCCTCTGAATAACGCATCAAGAGTGGATCC
CTGGAAGATCCCTACCTATGGGTCCACTCTGACAGAGAGCACAAATTTGGCTCCGCCCATTTTCCCACCCG
GATTCGGCGAGGCCATAGTGTACTTTATGTCTGACTTTCCTATCGTCAGCGGGAATACAGCCCAGATTCCT
TGCACACTGCCACAAGAATTCGTCTCATCCTTTGTAGAGCAGCAGGCACCTATTCGAGGTGAGGCCGCCC
TCTTGCACTACGTGGACCCTGACACCCACCGCAATCTTGGCGAGTTTAAGCTGTACCCTGACGGGTTTATT
ACCTGTGTACCCAACACCGGCGGCGGCCCACAAAATTTGCCCAGCAATGGCGTGTTTGTCTTTTCCTCITG
GGTGTCTCGATACTACCAGCTTAAACCTGTCGGAACTACGGGCCCCGTGCGACGACTCGGCGTGAGGCG
GGTGTGA

Figure 16C
Amino acid sequence of Gll.1_Ascension208 2010 USA_AFA55174 native VP1 (SEQ ID NO: 13)

MKMASNDAAPSNDGAAGLVPEVNNETMALEPVAGASIAAPLTGONNVIDPWIRMNFVQAPNGEFTVSPRNSPGEVLL
NLELGPELNPFLAHLSRMYNGYAGGVEVQVLLAGNAFTAGKLVFAAIPPHFPLENLSPGQITMFPHVIIDVRTLEPVLLPLP
DVRNNFFHYNQQPEPRMRLVAMLYTPLRSNGSGDDVFTVSCRVLTRPSPDFDFNYLVPPTVESKTKPFTLPILTIGELSNS
RFPVPIDELYTSPNEGVVVQPQNGRSTLDGELLGTTQLVPSNICALRGRINAQVPDDHHQWNLQVTNANGTSFDPTEDV
PAPLGTPDFLANIYGVTSQRNPDNTCRAHDGVLATWSPKFTPKLGSVVLGTWEESDLDLNQPTRFTPVGLYDTGHFDQ
WVLPNYSGRLTLNMNLAPSVAPLFPGEQILFFRSHIPLKGGTSNGAIDCLLPQEWIQHFYQESAPSPTDVALIRYTNPDTG
RVLFEAKLHRQGFITVANSGSRPIVVPPNGYFRFDSWVNQFYSLAPMGTGNGRRRVQ
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Figure 17A
Amino acid sequence of VP1 GIl.2_CGMH47_2011_TW_AGT39206 (SEQ ID NO: 14)

MKMASNDAAPSTDGAAGLVPESNNEVMALEPVAGAALAAPVTGQTNIIDPWIRANFVQAPNGEFTVSPRNSPGEVLL
NLELGPELNPYLAHLARMYNGYAGGMEVQVMLAGNAFTAGKLVFAAVPPHFPVENLSPQQITMFPHVIIDVRTLEPVLL
PLPDVRNNFFHYNQKDDPKMRIVAMLYTPLRSNGSGDDVFTVSCRVLTRPSPDFDFTYLVPPTVESKTKPFTLPILTLGELS
NSRFPVSIDOQMYTSPNEVISVQCONGRCTLDGELQGTTQLQVSGICAFKGEVTAHLHDNDHLYNVTITNLNGSPFDPSED
IPAPLGVPDFQGRVFGVISQRDKHNTPGHNEPANRAHDAVVPTYTAQYTPKLGQIQIGTWQTDDLTVNQPVKFTPVGL
NDTDHFNQWVVPRYAGALNLNTNLAPSVAPVFPGERLLFFRSYIPLKGGYGTPAIDCLLPQEWVQHFYQEAAPSMSEVA
LVRYINPDTGRALFEAKLHRAGFMTVSSNTSAPVVVPANGYFRFDSWVNQFYSLAPMGTGNGRRRIQ

Figure 17B

Nucleic acid sequence of human codon-optimized VP1 Gll.2 CGMH47 2011 TW AGT39206 (SEQ
ID NO: 40)

ATGAAGATGGCATCCAACGACGCCGCACCCAGCACAGACGGAGCTGCCGGATTGGTACCCGAGTCTAATAACGAG
GTGATGGCCTTGGAGCCTGTTGCAGGGGCTGCCCTCGCAGCTCCTGTGACCGGGCAGACAAATATCATCGATCCTTG
GATTAGAGCTAATTTCGTGCAAGCCCCAAATGGGGAGTTTACGGTCAGCCCTAGAAATAGCCCTGGGGAAGTGCTC
CTCAATCTCGAGCTGGGACCAGAACTTAATCCGTACCTGGCTCACCTGGCCCGGATGTACAATGGATATGCAGGAG
GGATGGAGGTGCAGGTTATGCTGGCTGGCAATGCCTTTACAGCAGGCAAACTCGTTTTCGCAGCCGTCCCTCCCCAC
TTCCCAGTTGAAAATCTTTCCCCTCAGCAGATTACCATGTTTCCCCATGTCATCATCGATGTGCGTACCCTGGAACCTG
TGCTGTTGCCTTTACCAGACGTGCGGAATAATTTCTTTCACTATAATCAGAAGGATGACCCAAAAATGCGGATCGTTG
CGATGCTTTATACTCCCCTGCGTAGCAATGGTAGTGGGGATGACGTTTTTACAGTGAGTTGTCGGGTACTAACTCGC
CCTTCACCAGACTTCGACTTTACGTACTTGGTGCCTCCCACTGTCGAAAGCAAAACTAAGCCATTCACACTTCCCATCC
TCACCCTCGGAGAACTCTCGAACTCCCGCTTCCCTGTTTCAATTGATCAGATGTACACGTCTCCAAATGAAGTCATTTC
TGTGCAGTGTCAGAACGGCAGGTGCACCTTAGACGGTGAACTGCAGGGGACAACGCAGTTGCAGGTCAGTGGAAT
TTGCGCCTTTAAGGGCGAAGTGACAGCTCACCTCCACGACAACGATCATCTCTACAATGTTACTATTACTAATCTCAA
TGGAAGTCCTTTCGACCCCTCGGAAGATATTCCCGCTCCACTCGGAGTACCTGACTTTCAGGGACGCGTCTTCGGCG
TGATATCACAACGAGATAAGCATAACACACCCGGACATAATGAGCCAGCCAATAGAGCCCACGACGCAGTCGTTCC
GACCTATACGGCTCAGTACACCCCAAAGCTCGGCCAGATACAAATCGGGACTTGGCAGACCGATGACCTCACTGTG
AATCAACCTGTGAAATTCACTCCAGTAGGTCTGAATGATACAGACCACTTTAACCAGTGGGTGGTCCCTAGATACGC
CGGAGCCTTGAACCTAAACACTAACCTTGCCCCTTCCGTTGCACCTGTGTTTCCGGGGGAGCGGTTGCTCTTCTTITAG
AAGCTATATTCCTCTGAAGGGCGGGTATGGTACTCCAGCAATCGACTGCCTGCTACCTCAGGAGTGGGTTCAACATT
TCTATCAAGAGGCCGCACCTAGTATGAGCGAGGTGGCTTTGGTCAGATACATCAATCCAGACACAGGAAGAGCACT
GTTCGAGGCCAAGCTGCACAGAGCCGGCTTCATGACCGTCTCATCCAATACATCCGCACCCGTAGTAGTCCCCGCCA
ACGGGTACTTCAGATTCGACAGTTGGGTGAATCAGTTTTACTCGTTGGCCCCCATGGGCACAGGGAACGGTCGCCG
ACGGATCCAGTAA
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Figure 18A
Amino acid sequence of VP1 Gll.3_Jingzhou 2013402_CHN_AGX01095 (SEQ ID NO: 15)

MKMASNDAAPSNDGAAGLVPEISSEAMALEPVAGAAIAAPLTGQQNIIDPWIMNNFVOQAPGGEFTVSPRNSPGEVLLN
LELGPEINPYLAHLARMYNGYAGGFEVQVVLAGNAFTAGKIIFAAIPPNFPIDNLSAAQITMCPHVIVDVRQLEPVNLPMP
DVRNNFFHYNQGSDSRLRLIAMLYTPLRANNSGDDVFTVSCRVLTRPSPDFSFNFLVPPTVESKTKPFSLPILTISEMSNSRF
PVPIDSLHTSPTENIVVQCQONGRVTLDGELMGTTQLLPSQICAFRGTLTRSTSRASDQADTATPRLFNYYWHIQLDNLNG
TPYDPAEDIPAPLGTPDFRGKVFGVASQRNPDATTRAHEAKIDTTSGRFTPKLGSLEISTESGDFDQNQPTRFTPVGIGVD
HEPDFQQWALPDYAGQFTHNMNLAPAVAPNFPGEQLLFFRSQLPSSGGRSNGILDCLVPQEWVQHFYQESAPSQTQV
ALVRYVNPDTGRVLFEAKLHKLRFMTIAKSGDSPITVPPNGYFRFESWVNPFYTLAPMGTGNGRRRIQ

Figure 18B

Nucleic acid sequence of human codon-optimized VP1 Gll.3_Jingzhou 2013402 CHN AGX01095
(SEQ ID NO: 45)

ATGAAAATGGCTTCCAACGATGCAGCACCCTCTAATGATGGCGCTGCCGGACTTGTGCCGGAGATTAGCTCTGAGG
CTATGGCCCTAGAACCAGTAGCCGGGGCAGCCATAGCTGCCCCACTGACTGGCCAGCAGAATATCATTGACCCCTG
GATAATGAACAATTTCGTGCAGGCACCGGGGGGAGAATTCACGGTCTCTCCTCGAAACTCCCCCGGGGAGGTTCTCT
TGAATTTGGAACTGGGCCCTGAAATTAATCCTTATCTGGCCCATCTAGCCCGAATGTACAACGGCTACGCCGGAGGT
TTCGAGGTCCAGGTGGTGCTCGCTGGTAACGCCTTCACAGCTGGCAAGATCATTTTTGCAGCAATCCCTCCAAACTTC
CCTATCGATAATCTTAGTGCCGCCCAGATCACAATGTGCCCTCACGTTATCGTAGATGTGAGGCAGCTGGAACCTGT
CAATCTCCCAATGCCCGACGTGCGCAACAACTTCTTTCACTATAACCAGGGATCTGACTCCCGCCTTCGCCTTATCGCT
ATGCTGTACACCCCTCTGAGGGCTAACAATTCCGGAGATGACGTTTTCACTGTGAGTTGTCGAGTCCTGACACGTCC
ATCTCCTGACTTTAGCTTTAATTTCCTCGTGCCCCCCACAGTGGAATCCAAAACTAAGCCATTCTCTCTGCCAATTCTT
ACCATTAGCGAAATGTCGAATAGTAGGTTCCCGGTGCCCATAGATTCACTGCATACCAGTCCAACAGAAAACATCGT
CGTACAGTGTCAGAACGGACGCGTGACTCTCGACGGGGAGCTTATGGGCACTACCCAGCTGCTGCCCAGCCAGATA
TGCGCCTTCCGCGGCACACTGACTAGAAGCACTTCGCGTGCTTCTGACCAGGCAGATACAGCTACACCAAGGCTGTT
CAATTATTATTGGCATATACAACTCGATAATCTGAATGGCACTCCTTATGACCCAGCCGAGGACATCCCCGCCCCACT
TGGCACCCCGGACTTTAGAGGGAAGGTCTTTGGAGTGGCTTCTCAAAGAAATCCCGACGCAACCACCCGGGCCCAC
GAGGCCAAAATCGATACTACATCAGGGCGTTTCACCCCTAAGTTAGGCAGTCTGGAGATATCTACCGAAAGTGGAG
ATTTCGATCAGAACCAGCCAACCCGGTTTACCCCCGTGGGAATCGGGGTTGACCACGAACCGGATTTCCAGCAGTG
GGCTCTGCCTGATTACGCAGGCCAGTTCACACATAACATGAATCTTGCCCCCGCTGTGGCCCCCAACTTCCCGGGAG
AACAACTTCTGTTTTTCAGGAGCCAACTGCCTTCCAGCGGCGGCCGATCTAACGGGATTTTGGACTGTCTCGTGCCCC
AGGAATGGGTGCAGCATTTTTACCAGGAGTCCGCGCCCTCCCAGACGCAGGTGGCTCTGGTTAGATATGTCAATCCC
GACACCGGCAGGGTGCTATTTGAGGCAAAGCTGCACAAGCTTCGCTTTATGACTATCGCTAAGAGCGGTGATTCGCC
TATTACAGTGCCCCCCAACGGATACTTCAGATTTGAGAGTTGGGTGAACCCATTCTATACCCTGGCCCCCATGGGTAC
AGGCAATGGCAGACGGCGGATCCAGTAA
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Figure 19A
Amino acid sequence of VP1 Gll.4_Sydney 2012 KA4LMS&9 (SEQ ID NO: 16)

MKMASSDANPSDGSAANLVPEVNNEVMALEPVVGAAIAAPVAGQQONVIDPWIRNNFVQAPGGEFTVSPRNAPGEIL
WSAPLGPDLNPYLSHLARMYNGYAGGFEVQVILAGNAFTAGKVIFAAVPPNFPTEGLSPSQVTMFPHIVVDVRQLEPVLI
PLPDVRNNFYHYNQSNDPTIKLIAMLYTPLRANNAGDDVFTVSCRVLTRPSPDFDFIFLVPPTVESRTKPFSVPVLTVEEMT
NSRFPIPLEKLFTGPSSAFVVQPQNGRCTTDGVLLGTTQLSPYNICTFRGDVTHITGSRNYTMNLASQNWNDYDPTEEIP
APLGTPDFVGKIQGVLTQTTRTDGSTRGHKATVYTGSADFAPKLGRVQFETDTDRDFEANQNTKFTPVGVIQDGGTTHR
NEPQQWVLPSYSGRNTHNVHLAPAVAPTFPGEQLLFFRSTMPGCSGYPNMDLDCLLPQEWVQYFYQEAAPAQSDVAL
LRFVNPDTGRVLFECKLHKSGYVTVAHTGQHDLVIPPNGYFRFDSWVNQFYTLAPMGNGTGRRRAV

Figure 19B

Nucleic acid sequence of human codon-optimized VP1 Gll.4_Sydney 2012 K4LM89 (SEQ ID
NO:52)

ATGAAAATGGCCTCGAGTGACGCTAACCCTAGTGACGGCAGCGCCGCCAATCTTGTGCCTGAGGTTAATAATGAGG
TGATGGCCCTGGAGCCTGTGGTGGGCGCAGCCATAGCAGCGCCCGTGGCCGGTCAGCAGAATGTGATTGACCCGT
GGATACGCAACAATTTTGTCCAAGCCCCTGGTGGGGAGTTCACCGTTAGCCCGAGAAATGCGCCAGGAGAAATCCT
GTGGTCGGCCCCATTGGGACCCGATCTGAACCCCTATTTGTCACATCTCGCTCGGATGTACAACGGGTATGCCGGCG
GATTTGAAGTGCAGGTGATTCTGGCTGGGAACGCGTTCACTGCTGGCAAAGTGATCTTTGCAGCGGTGCCTCCCAAC
TTCCCCACTGAAGGACTGTCTCCAAGCCAGGTCACAATGTTTCCACACATCGTGGTGGACGTACGGCAGCTAGAGCC
TGTCCTGATTCCCCTCCCTGATGTACGCAATAATTTCTACCACTACAATCAATCCAATGATCCGACCATTAAACTCATC
GCGATGTTGTACACCCCTCTGCGCGCTAACAATGCTGGAGACGACGTATTCACCGTGTCATGCAGAGTGCTCACCAG
ACCTTCACCAGACTTTGACTTTATCTTCTTAGTGCCCCCCACTGTTGAGAGCCGAACCAAGCCCTTTAGTGTCCCCGTA
CTCACAGTCGAGGAGATGACAAATAGCCGCTTTCCAATCCCCCTTGAGAAACTGTTCACAGGACCTTCCTCGGCATTC
GTGGTTCAGCCACAGAACGGACGCTGCACAACTGACGGCGTGCTGCTCGGAACCACCCAGCTTAGCCCTGTTAATAT
CTGTACGTTTAGAGGCGACGTAACTCACATAACTGGCTCACGGAACTATACCATGAATCTGGCATCACAGAATTGGA
ATGACTACGACCCAACCGAAGAGATTCCCGCACCTCTTGGAACCCCCGACTTTGTGGGAAAAATACAGGGCGTCCTG
ACACAAACCACCAGAACCGATGGCTCCACACGGGGACACAAGGCAACCGTCTACACTGGCTCTGCCGATTTTGCCCC
GAAACTGGGTAGAGTGCAGTTTGAGACCGACACTGACCGGGACTTTGAAGCCAATCAGAATACTAAGTTCACACCT
GTAGGAGTGATTCAGGACGGGGGCACCACTCACCGGAACGAGCCGCAACAATGGGTCCTGCCCTCTTATAGCGGG
AGGAATACTCATAATGTGCATTTGGCTCCTGCAGTGGCTCCCACGTTTCCCGGGGAACAACTGCTCTTTTTTCGTTCA
ACCATGCCTGGATGCTCCGGATATCCCAATATGGATCTCGATTGCCTGCTCCCACAGGAATGGGTGCAGTATTTTTAT
CAAGAGGCCGCACCAGCCCAATCCGACGTCGCACTTCTGCGGTTCGTGAATCCAGACACAGGCCGCGTGTTGTTTGA
GTGCAAATTGCACAAATCAGGATACGTTACAGTGGCTCATACTGGACAGCATGACCTGGTGATCCCACCCAACGGAT
ATTTTAGGTTCGACTCCTGGGTGAATCAGTTTTATACATTAGCCCCCATGGGGAATGGGACTGGCAGACGCAGGGCT
GTCTGA
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Figure 19C
Amino acid sequence of VP1 US96: Gll.4/Dresden174/1997/DE_AY741811 (SEQ ID NO: 27)

MKMASNDANPSDGSTANLVPEVNNEVMALEPVVGAAIAAPVAGQQNVIDPWIRNNFVQAPGGEFTVSPRNAPGEIL
WSAPLGPDLNPYLSHLARMYNGYAGGFEVQVILAGNAFTAGKVIFAAVPPNFPTEGLSPSQVTMFPHIIVDVRQLEPVLIP
LPDVRNNFYHYNQSNDSTIKLIAMLYTPLKANNAGDDVFTVSCRVLTRPSPDFDFIFLVPPTVESRTKPFTVPILTVEEMSN
SRFPIPLEKLYTGPSSAFVVQPQNGRCTTDGVLLGTTQLSAVNICTFRGDVTHIAGSHDYTMNLASQNWNNYDPTEEIPA
PLGTPDFVGKIQGMLTQTTREDGSTRAHKATVSTGSVHFTPKLGSVQYTTDTNNDFQTGQNTKFTPVGVIQDGNNHQN
EPQQWVLPNYSGRTGHNVHLAPAVAPTFPGEQLLFFRSTMPGCSGYPNMNLDCLLPQEWVQHFYQEAAPAQSDVALL
RFVNPDTGRVLFECKLHKSGYVTVAHTGPHDLVIPPNGYFRFDSWVNQFYTLAPMGNGAGRRRAL

Figure 19D
Amino acid sequence of VP1 FHO02: Gll.4/FarmingtonHills/2002/US_AY502023 (SEQ ID NO: 28)

MKMASNDANPSDGSTANLVPEVNNEVMALEPVVGAAIAAPVAGQQNVIDPWIRNNFVQAPGGEFTVSPRNAPGEIL
WSAPLGPDLNPYLSHLARMYNGYAGGFEVQVILAGNAFTAGKIIFAAVPPNFPTEGLSPSQVTMFPHIIVDVRQLEPVLIP
LPDVRNNFYHYNQLNDPTIKLIAMLYTPLRANNAGEDVFTVSCRVLTRPSPDFDFIFLVPPTVESRTKPFTVPILTVEEMTN
SRFPIPLEKLFTGPSGAFVVQPQNGRCTTDGVLLGTTQLSPVNICTFRGDVTHIAGTHNYTMNLASQNWNNYDPTEEIPA
PLGTPDFVGRIQGMLTQTTRGDGSTRGHKATVSTGDVHFTPKLGSIQFNTDTNNDFETGQNTKFTPVGVVQDGNGTH
QNEPQQWVLPSYSGRTGHNVHLAPAVAPTFPGEQLLFFRSTMPGCSGYPNMNLDCLLPQEWVQHFYQEAAPAQSDV
ALLRFVNPDTGRVLFECKLHKSGYVTVAHTGQHDLVIPPNGYFRFDSWVNQFYTLAPMGNGTGRRRAL

Figure 19E

Amino acid sequence of VP1 Hnt04:GlIl.4/Hunter-NSW504D/2004/AU_DQ078814 (SEQ ID NO:
29)

MKMASNDATPSDGSTANLVPEVNNEVMALEPVVGAAIAAPVAGQQNVIDPWIRNNFVQAPGGEFTVSPRNAPGEIL
WSAPLGPDLNPYLSHLARMYNGYAGGFEVQVILAGNAFTAGKIIFAAVPPNFPTEVLSPSQVTMFPHIIVDVRQLEPVLIP
LPDVRNNLYHYNQSNDPTIRLIAMLYTPLRANNAGDDVFTVSCRVLTRPSPDFDFIFLVPPTVESRTKPFSVPILTVEEMTN
SRFPIPLEKLFTGPSSAFVVQPQNGRCTTDGVLLGTTQLSPVNICTFRGDVTHIAGTONYTMNLASQNWNNYDPTEEIPA
PLGTPDFVGRIQGVLTQTTRRDGSTRGHKATVSTGSVHFTPKLGSVQFSTDTSNDFETGONTRFTPVGVVQDGSTTHQN
EPQQWVLPDYSGRDSHNVHLAPAVAPTFPGEQLLFFRSTMPGCSGYPNMNLDCLLPQEWVQHFYQESAPAQSDVALL
RFVNPDTGRVLFECKLHKSGYVTVAHTGQHDLVIPPNGYFRFDSWVNQFYTLAPMGNGAGRRRAL
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Figure 19F

Amino acid sequence of VP1 2006b: Gll.4/Shellharbour-NSW696T/2006/AU_EF684915 (SEQ ID
NO: 30)

MKMASNDANPSDGSAANLVPEVNNEVMALEPVVGAAIAAPVAGQQNVIDPWIRNNFVQAPGGEFTVSPRNAPGEIL
WSAPLGPDLNPYLSHLARMYNGYAGGFEVQVILAGNAFTAGKIIFAAVPPNFPTEGLSPSQVTMFPHIIVDVRQLEPVLIP
LPDVRNNFYHYNQSNDSTIKLIAMLYTPLRANNAGEDVFTVSCRVLTRPSPDFDFIFLVPPTVESRTKPFTVPILTVEEMTNS
RFPIPLEKLFTGPSGAFVVQPQNGRCTTDGVLLGTTQLSPVNICTFRGDVTHIAGSRNYTMNLASLKWNKYDPTEEIPAPL
GTPDFVGKIQGVLTQTTKGDGSTRGHKATIYTGSAPFTPKLGSVQFSTDTENDFETHQNTKFTPVGVTQDGSTTHRNEPQ
QWVLPSYSGRNVHNVHLAPAVAPTFPGEQLLFFRSTMPGCSGYPNMDLDCLLPQEWVQHFYQEAAPAQSDVALLRFV
NPDTGRVLFECKLHKSGYVTVAHTGQHDLVIPPNGYFRFDSWVNQFYTLAPMGNGTGRRRAL

Figure 19G

Amino acid sequence of VP1 NO09: Gll.4/Orange-NSWO001P/2008/AU_GQ845367 (SEQ ID NO:
31)

MKMASSDANPSDGSTANLVPEVNNEVMALEPVVGAAIAAPVAGQQNVIDPWIRNNFVQAPGGEFTVSPRNAPGEIL
WSAPLGPDMNPYLSHLARMYNGYAGGFEVQVILAGNAFTAGKIIFAAVPPNFPTEGLSPSQVTMFPHIIVDVRQLEPVLI
PLPDVRNNFYHYNQSNDPTIKLIAMLYTPLRANNAGDDVFTVSCRVLTRPSPDFDFIFLVPPTVESRTKPFSVPILTVEEMT
NSRFPIPLEKLFTGPSSAFVVQPQNGRCTTDGVLLGTTQLSPVNICTFRGDVTHIAGSRNYTMNLASQNWNSYDPTEEIPA
PLGTPDFVGKIQGVLTQTTRTDGSTRGHKATVYTGSADFSPKLGRVQFATDTDNDFDANQNTKFTPVGVIQDGNTAHR
NEPQQWVLPSYSGRNTHNVHLAPAVAPTFPGEQLLFFRSTMPGCSGYPNMDLDCLLPQEWVQYFYQEAAPAQSDVAL
LRFVYNPDTGRVLFECKLHKSGYVTVAHTGQHDLVIPPNGYFRFDSWVNQFYTLAPMGNGTGRRRAL

Figure 20
Amino acid sequence of VP1 GI.5_Alberta 2013 CA_ALT54485 (SEQ ID NO: 17)

MKMASNDATPSNDGAAGLVPESNNEAMALEPVVGASLAAPVTGQTNIIDPWIRTNFVOQAPNGEFTVSPRNSPGEILVN
LELGPELNPYLAHLARMYNGYAGGMEVQVLLAGNAFTAGKIIFAAVPPYFPVENLSPSQITMFPHVIIDVRTLEPVLLPMP
DVRSTLFHFNQKDEPKMRLVAMLYTPLRSNGSGDDVFTVSCRILTRPSPEFDFTYLVPPTVESKTKPFTLPVLTLGELSNSRF
PLSIDEMVTSPNESIVVQPQNGRVTLDGELLGTTQLQACNICSIRGKVTGQVPNEQHMWNLEITNLNGTQFDPTDDVPA
PLGVPDFAGEVFGVLSQRNRGESNPANRAHDAVVATYSDKYTPKLGLVQIGTWNTNDVENQPTKFTPIGLNEVANGHR
FEQWTLPRYSGALTLNMNLAPAVAPLFPGERLLFFRSYVPLKGGFGNPAIDCLVPQEWVQHFYQESAPSLGDVALVRYV
NPDTGRVLFEAKLHKGGFLTVSSTSTGPVVVPANGYFRFDSWVNQFYSLAPMGTGNGRRRFQ
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Figure 21A
Amino acid sequence of VP1 GIl.6_Ohio_2012_M9T020 (SEQ ID NO: 20)

MKMASNDAAPSNDGAANLVPEANNEVMALEPVVGASIAAPVVGQQNIIDPWIRENFVQAPQGEFTVSPRNSPGEMLL
NLELGPELNPYLSHLSRMYNGYAGGMQVQVVLAGNAFTAGKIIFAAVPPHFPVENINAAQITMCPHVIVDVRQLEPVLLP
LPDIRNRFFHYNQENTSRMRLVAMLYTPLRANSGEDVFTVSCRVLTRPAPDFEFTFLVPPTVESKTKPFSLPILTLGELSNSR
FPAPIDMLYTDPNEGIVVQPQNGRCTLDGTLQGTTQLVPTQICAFRGTLIGQTSRSPDSTDSAPRRRDHPLHVQLKNLDG
TQYDPTDEVPAVLGAIDFKGTVFGVASQRDVSGQQVGATRAHEVHINTTDPRYTPKLGSILMYSESDDFVTGQPVRFTPI
GMGDNDWHQWELPDYPGHLTLNMNLAPAVAPAFPGERILFFRSIVPSAGGYGSGQIDCLIPQEWVQHFYQEAAPSQS
AVALIRYVNPDTGRNIFEAKLHREGFITVANSGNNPIVVPPNGYFRFEAWVNQFYTLTPMGTGQGRRRDQ

Figure 21B

Nucleic acid sequence of human codon-optimized VP1 GIl.6_Ohio_2012_M9T020 (SEQ ID NO:
21)

ATGAAGATGGCAAGCAACGACGCAGCTCCCTCCAATGATGGTGCCGCCAACCTGGTCCCCGAAGCTAATAATGAGG
TGATGGCGTTAGAGCCGGTGGTTGGCGCATCTATTGCAGCGCCTGTGGTCGGACAGCAGAACATCATTGATCCCTG
GATTCGCGAGAACTTCGTACAAGCTCCACAGGGGGAGTTCACAGTCTCCCCCCGGAACTCCCCGGGCGAGATGCTG
CTCAATCTGGAACTCGGCCCTGAACTAAACCCTTATCTGTCACACCTTTCACGGATGTACAATGGCTACGCAGGAGG
AATGCAAGTTCAGGTGGTCCTGGCCGGCAATGCTTTCACCGCGGGCAAAATCATCTTTGCGGCCGTTCCTCCACACT
TCCCTGTCGAAAATATCAACGCCGCCCAGATTACTATGTGCCCCCACGTGATTGTGGATGTGCGACAGTTAGAGCCA
GTTCTGCTGCCCCTGCCCGACATCAGAAACCGGTTCTTCCATTACAATCAAGAGAATACTTCACGGATGAGACTTGTT
GCGATGCTGTACACCCCTCTTCGTGCAAATTCCGGCGAAGACGTGTTCACTGTGTCTTGTCGAGTACTTACCCGACCC
GCCCCCGATTTCGAATTCACCTTCCTGGTTCCCCCTACTGTGGAGAGCAAGACAAAACCCTTCAGCCTCCCAATCTTA
ACACTCGGGGAGCTGTCTAATTCACGCTTCCCCGCACCTATTGATATGCTGTATACTGACCCCAACGAGGGGATAGT
GGTGCAGCCCCAAAATGGACGGTGTACTCTCGACGGCACGCTCCAGGGCACAACCCAACTGGTGCCAACCCAGATT
TGTGCATTCAGGGGCACTTTGATTGGGCAGACATCGAGATCTCCAGATTCTACTGATTCCGCGCCAAGGAGGAGGG
ACCACCCACTCCACGTTCAGTTAAAAAACCTGGACGGAACCCAGTACGACCCTACAGACGAGGTCCCCGCTGTCCTC
GGAGCCATCGACTTTAAAGGAACTGTATTTGGAGTGGCATCCCAAAGGGATGTCTCGGGGCAGCAGGTGGGAGCT
ACGAGAGCACATGAAGTCCACATTAACACCACAGACCCAAGATATACCCCAAAACTAGGGTCAATTTTAATGTATTC
GGAATCAGACGATTTTGTTACAGGTCAGCCCGTGCGGTTTACCCCGATCGGAATGGGGGACAACGATTGGCACCAG
TGGGAATTGCCCGATTACCCTGGACACCTCACCTTGAATATGAATCTGGCCCCAGCCGTCGCGCCCGCCTTCCCCGGT
GAGCGGATCCTCTTTTTTAGAAGCATAGTGCCCTCCGCAGGTGGGTATGGATCAGGGCAGATTGATTGCCTGATCCC
CCAAGAATGGGTACAGCATTTCTACCAGGAAGCAGCCCCTAGCCAGTCCGCAGTAGCACTGATCAGATATGTTAATC
CTGATACGGGAAGGAACATCTTCGAAGCAAAACTGCACCGTGAGGGCTTCATTACCGTCGCCAACAGTGGTAATAA
CCCTATTGTGGTGCCTCCTAATGGATACTTCAGGTTTGAGGCATGGGTGAATCAGTTTTATACTCTGACTCCCATGGG
GACAGGCCAGGGGCGACGCCGGGATCAGTGA
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Figure 22
Amino acid sequence of VP1 GII.7_Musa_2010_AlI73774 (SEQ ID NO: 18)

MKMASNDAAPSNDGAAGLVPEINNEVMPLEPVAGASLATPVVGQQNIIDPWIRNNFVQAPAGEFTVSPRNSPGEILLD
LELGPELNPYLAHLARMYNGHAGGMEVQIVLAGNAFTAGKIIFAAIPPGFPYENLSPSQITMCPHVIIDVRQLEPVLLPMP
DIRNNFFHYNQGNDPKLRLIAMLYTPLRANNSGDDVFTVSCRVLTKPSPDFEFTFLVPPTVESKTKQFTLPILKISEMTNSRF
PVPVEMMYTARNENQVVQPQNGRVTLDGELLGTTPLLAVNICKFKGEVIAKNGDVRSYRMDMEITNTDGTPIDPTEDT
PGPIGSPDFQGILFGVASORNKNEQNPATRAHEANINTGGDQYAPKLAQVKFFSESQDFEVHQPTVFTPVGVAGDTSHP
FRQWVLPRYGGHLTNNTHLAPAVAPLFPGEQILFFRSQIPSSGGHELGYMDCLVPQEWVQHFYQEAATAQSEVALIRFIN
PDTGRVLFEAKLHKQGFITVAHTGDNPIVMPPNGYFRFEAWVNQFYSLAPVGTGNGRRRIQ

Figure 23A
Amino acid sequence of VP1 GIl.12_HS206_2010_USA AEI29586 (SEQ ID NO: 19)

MKMASNDAAPSNDGAAGLVPEVNNETMALEPVAGASIAAPLTGOQNNVIDPWIRLNFVQAPNGEFTVSPRNSPGEVLL
NLELGPELNPYLAHLSRMYNGYAGGVEVQVLLAGNAFTAGKLVFAAVPPHFPLENISPGQITMFPHVIIDVRTLEPVLLPLP
DVRNNFFHYNQQNEPRMRLVAMLYTPLRSNGSGDDVFTVSCRVLTRPSPDFDFNYLVPPTVESKTKPFTLPILTIGELTNS
RFPVPIDELYTSPNESLVVQPQNGRCALDGELQGTTQLLPTAICSFRGRINQKVSGENHVWNMQVTNIDGTPFDPTEDV
PAPLGTPDFSGKLFGVLSQRDHDNACRSHDAVIATNSAKFTPKLGAIQIGTWEQDDVHINQPTKFTPVGLFESEGFNOQW
TLPNYSGALTLNMGLAPPVAPTFPGEQILFFRSHIPLKGGVADPVIDCLLPQEWIQHLYQESAPSQTDVALIRFTNPDTGRV
LFEAKLHRSGYITVANTGSRPIVVPANGYFRFDSWVNQFYSLAPMGTGNGRRRVQ

Figure 23B
Human codon-optimized VP1 Gll.12_HS206_2010_USA_AEI29586 (SEQ ID NO: 87)

ATGAAGATGGCGTCTAATGATGCTGCTCCTTCCAATGATGGCGCAGCCGGCCTGGTCCCTGAAGTGAATAACGAGA
CTATGGCTCTCGAACCCGTGGCCGGAGCCTCAATTGCCGCCCCCCTCACTGGCCAGAACAACGTGATTGATCCCTGG
ATCAGACTGAACTTCGTTCAGGCTCCTAATGGGGAGTTCACCGTGTCCCCGAGAAACTCCCCCGGCGAAGTGTTATT
GAATTTGGAATTAGGACCAGAACTCAACCCCTATCTGGCACATCTGTCTCGGATGTACAACGGCTATGCGGGCGGA
GTGGAGGTGCAAGTTCTTCTCGCTGGTAATGCATTCACAGCAGGAAAATTAGTATTTGCAGCGGTTCCACCCCATTTT
CCACTTGAAAACATAAGCCCAGGCCAGATCACCATGTTCCCTCACGTGATAATCGACGTGCGGACATTAGAGCCCGT
GCTGCTACCCCTGCCCGACGTGAGGAACAATTTCTTTCACTACAATCAGCAAAATGAACCAAGAATGCGCCTGGTCG
CCATGCTCTATACTCCTTTAAGAAGTAATGGCAGTGGGGATGACGTGTTTACTGTTAGCTGTCGGGTGCTCACCCGA
CCTTCCCCAGATTTCGACTTCAATTATCTGGTCCCCCCCACGGTAGAGTCCAAAACAAAGCCTTTCACTCTTCCAATCC
TTACAATTGGCGAACTGACCAACTCACGCTTTCCAGTGCCTATTGATGAGCTGTACACAAGTCCAAATGAATCCCTTG
TCGTTCAGCCACAGAATGGGCGCTGCGCGCTTGACGGTGAGCTCCAGGGCACAACACAACTGTTGCCAACCGCTAT
ATGCTCTTTCAGGGGGCGTATTAATCAGAAGGTCTCCGGGGAGAACCACGTGTGGAACATGCAAGTGACGAATATC
GACGGGACACCTTTCGATCCAACAGAGGATGTCCCAGCGCCTCTAGGTACCCCTGACTTCTCAGGCAAGTTGTTCGG
CGTCCTTTCCCAGCGCGACCATGATAATGCTTGCCGGAGCCACGATGCCGTCATTGCCACCAACTCAGCCAAATTCAC
CCCAAAACTTGGAGCGATACAGATCGGAACTTGGGAACAAGACGACGTCCATATCAACCAACCAACAAAGTTTACCC
CTGTTGGCCTTTTCGAAAGCGAAGGCTTTAACCAGTGGACACTTCCCAATTACAGCGGGGCTCTCACTCTTAATATGG
GACTCGCACCACCCGTCGCTCCAACGTTTCCTGGTGAGCAGATTTTGTTTTTCCGCAGTCATATTCCACTGAAGGGTG
GAGTTGCTGATCCCGTGATAGACTGCCTCCTCCCTCAGGAATGGATTCAGCACTTGTATCAGGAGTCCGCTCCCTCGC
AGACCGATGTGGCCCTGATACGCTTCACAAACCCCGATACCGGAAGAGTGTTGTTTGAAGCTAAACTTCATCGCTCC
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Figure 23B (cont)

GGTTACATCACAGTAGCCAACACGGGTTCCAGGCCAATCGTAGTTCCGGCAAACGGATACTTTCGATTCGACAGTTG
GGTCAATCAGTTCTACAGCCTGGCTCCAATGGGAACAGGAAATGGGAGGAGGCGTGTGCAGTAA

Figure 24A
Amino acid sequence of VP1 GIl.13_VA173 2010 _H9AWU4 (SEQ ID NO: 22)

MKMASNDAAPSNDGAASLVPEAINETMPLEPVAGASIAAPVAGQTNIIDPWIRTNFVOAPNGEFTVSPRNS

PGEILLNLELGPDLNPYLAHLSRMYNGYAGGVEVQVLLAGNAFTAGKILFAAIPPNFPYDMISPAQITMLPHLI

VDVRTLEPIMIPLPDVRNVFYHFNNOQPQPRMRLVAMLYTPLRSNGSGDDVFTVSCRVLTRPTPDFEFIYLVPP

SVESKTKPFTLPILTISELTNSRFPISIEQLYTAPNENNVVQCONGRCTLDGELQGTTQLLSSAVCSYRGRTVANS
GDNWDQNVLQOLTYPSGASYDPTDEVPAPLGTQDFSGILYGVLTODNVRENTGEAKNAKGVYISTTSGKFTPK
IGSIGLHSITEDVRPNQQSRFTPVGVAQNENTPFQQWVLPHYAGALALNTNLAPAVAPTFPGEQLLFFRSRVP
CVAQGLOGQDAFIDCLLPOEWVNHFYQEAAPSOQADVALIRYVYNPDTGRTLFEAKLHRSGFITVSHTGAYPLVV

PPNGHFRFDSWVNQFYSLAPMGTGNGRRRVQ,

Figure 24B

Nucleic acid sequence of human codon-optimized VP1 GIl.13_VA173 2010_H9AWU4 (SEQ ID
NO: 23)

ATGAAAATGGCTTCTAATGATGCCGCGCCCAGCAATGATGGTGCCGCCAGCCTTGTGCCCGAAGCAATTAACGAGA
CAATGCCCTTGGAGCCAGTCGCCGGGGCTTCTATTGCGGCCCCAGTTGCTGGACAGACGAATATCATCGATCCTTGG
ATACGGACTAATTTTGTTCAAGCTCCTAACGGAGAGTTCACTGTCTCCCCCCGTAATAGTCCTGGCGAGATCCTGTTG
AACCTCGAGTTGGGGCCAGATCTCAATCCTTACCTGGCTCATCTGTCGAGAATGTACAACGGGTACGCGGGGGGGG
TTGAGGTGCAGGTCTTACTGGCAGGTAACGCATTCACAGCAGGCAAGATTCTGTTTGCGGCCATCCCTCCTAATTTIC
CAGTGGATATGATATCTCCAGCACAGATTACAATGCTGCCCCATTTGATAGTGGATGTGCGGACACTTGAACCTATC
ATGATCCCTTTGCCCGATGTCCGAAATGTGTTTTATCATTTCAACAACCAGCCGCAGCCAAGAATGCGTCTCGTCGCG
ATGCTGTACACCCCGTTGCGGTCCAACGGCTCTGGCGATGATGTTTTCACAGTGTCGTGTCGAGTGTTAACCCGCCCT
ACCCCAGATTTTGAGTTTATATATCTAGTTCCCCCTTCTGTGGAAAGCAAGACTAAACCCTTTACTCTTCCCATTCTGA
CTATATCCGAGCTTACCAACTCCCGGTTCCCCATCTCAATCGAGCAACTGTACACTGCACCCAACGAGAACAACGTAG
TCCAGTGCCAGAACGGGAGATGTACCCTGGACGGGGAGCTCCAAGGGACCACGCAACTGTTAAGTTCAGCCGTTTG
CAGTTACAGAGGCAGGACTGTGGCGAACTCTGGTGATAACTGGGATCAAAATGTGTTGCAGCTGACTTACCCATCC
GGCGCAAGCTACGATCCAACAGATGAGGTGCCAGCGCCCCTTGGCACACAGGATTTCTCAGGAATTCTATACGGGG
TGCTTACTCAGGATAATGTGCGAGAAAATACTGGCGAGGCCAAGAATGCTAAAGGAGTGTATATAAGCACGACAAG
CGGTAAGTTTACCCCCAAAATTGGCAGTATTGGGCTCCACAGCATTACTGAGGACGTCCGCCCAAACCAGCAGTCTC
GTTTCACTCCCGTGGGGGTGGCACAGAACGAGAACACACCTTTCCAGCAGTGGGTCTTGCCCCATTATGCAGGTGCT
TTGGCGCTCAATACAAATCTGGCACCCGCCGTAGCGCCGACATTTCCTGGGGAGCAATTGCTGTTCTTTAGAAGCCG
CGTCCCGTGTGTTCAGGGCTTGCAGGGCCAGGACGCGTTCATTGATTGCCTCTTGCCCCAGGAATGGGTCAACCACT
TTTATCAGGAGGCAGCGCCCTCTCAAGCAGATGTGGCCCTGATAAGATATGTGAATCCCGACACAGGACGGACTTT
GTTTGAGGCAAAACTCCACCGGTCAGGATTCATTACTGTGAGTCACACAGGAGCCTATCCCCTTGTGGTTCCACCTAA
TGGCCACTTCAGGTTCGACTCTTGGGTCAATCAGTTTTATTCGCTGGCACCAATGGGTACCGGGAATGGTCGCCGTC
GGGTGCAATGA
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Figure 25
Amino acid sequence of VP1 Gll.14_Saga 2008 JPN_ADE28701 (SEQ ID NO: 32)

MKMASNDATPSDDGAAGLVPEINNEVMALEPVAGASIAAPVVGQQNIIDPWIRNNFVQAPAGEFTVSPRNSPGELLLD
LELGPELNPYLAHLARMYNGHAGGMEVQIVLAGNAFTAGKILFAAIPPSFPYENLSPAQLTMCPHVIVDVRQLEPVLLPM
PDIRNVFYHYNQNNSPKLRLVAMLYTPLRANNSGDDVFTVSCRVLTRPSPDFQFTFLVPPTVESKTKNFTLPVLRVSEMTN
SRFPVVLDQMYTSRNENIVQPQNGRCTTDGELLGTTILQSVSICNFKGTMQAKLNEEPRYQLQLTNLDGSPIDPTDDMP
APLGTPDFQAMLYGVASQRSSIDNATRAHDAQIDTAGDTFAPKIGQVRFKSSSNDFDLHDPTKFTPIGYNVDDQHPFRQ
WSLPNYGGHLALNNHLAPAVTPLFPGEQILFFRSYIPSAGGHTDGAMDCLLPQEWVEHFYQEAAPSQSDIALVRFINPDT
GRVLFEAKLHKQGFLTIAASGDHPIVMPTNGYFRFEAWVNPFYTLAPVGTGSGRRRIQ

Figure 26A
Amino acid sequence of VP1 GI.17_Kawa_2014_A0A077KVUG6 (SEQ ID NO: 24)

MKMASNDAAPSNDGAAGLVPEGNNETLPLEPVAGAAIAAPVTGQONNIIDPWIRTNFVOQAPNGEFTVSPRNS
PGEILLNLELGPDLNPYLAHLSRMYNGYAGGVEVQVLLAGNAFTAGKILFAAVPPNFPVEFLSPAQITMLPHLI
VDVRTLEPIMIPLPDVRNTFFHYNNOQPNSRMRLVAMLYTPLRSNGSGDDVFTVSCRVLTRPTPDFEFTYLVPP
SVESKTKPFSLPILTLSELTNSRFPVPIDSLFTAQNNVLQVQCQNGRCTLDGELQGTTQLLPSGICAFRGRVTAE
TDHRDKWHMOQLONLNGTTYDPTDDVPAPLGTPDFKGVVFGVASORNVGNDAPGSTRAHEAVISTYSPQFV
PKLGSVNFRSNDNDFQLQPTKFTPYGINDDGDHPFRQWELPDYSGLLTLNMNLAPPVAPNFPGEQLLFFRSF
VPCSGGYNQGIVDCLIPOEWIQHFYQESAPSQSDVALIRYYNPDTGRTLFEAKLHRSGYITVAHSGDYPLVVPA
NGYFRFDSWVNQFYSLAPMGTGNGRRRAQ,

Figure 26B
Human codon-optimized VP1 Gll.17_Kawa_2014_A0A077KVU6 (SEQ ID NO: 25)

ATGAAAATGGCATCTAACGACGCAGCCCCCTCAAACGATGGCGCTGCTGGACTCGTGCCGGAGGGGAATAATGAG
ACACTTCCACTAGAGCCGGTTGCAGGCGCCGCTATAGCTGCCCCAGTGACAGGGCAGAATAATATTATAGACCCTTG
GATTCGGACAAACTTCGTGCAGGCACCCAACGGCGAGTTTACAGTATCCCCCCGGAACTCCCCAGGTGAGATACTCC
TGAATCTTGAGCTCGGCCCTGACCTCAATCCATATCTGGCTCATCTGAGCCGCATGTACAATGGTTACGCTGGGGGG
GTCGAAGTGCAGGTCCTCCTGGCCGGAAACGCCTTTACCGCTGGCAAAATTCTGTTTGCCGCCGTTCCACCAAACTTT
CCAGTCGAATTCCTCTCTCCCGCGCAAATAACCATGCTGCCACATTTGATCGTTGACGTGCGGACCCTGGAGCCAATA
ATGATTCCCCTGCCGGATGTGCGTAACACCTTTTTCCATTATAACAATCAGCCAAACTCTCGGATGAGACTTGTTGCT
ATGCTGTACACCCCCCTGCGGAGCAACGGCAGTGGCGATGATGTGTTTACCGTGAGTTGCAGAGTCCTGACGCGCC
CAACCCCGGACTTCGAGTTCACCTACCTGGTGCCCCCTTCTGTGGAATCTAAGACCAAACCGTTTTCACTGCCAATCT
TAACTCTCTCCGAACTGACTAACAGCCGGTTTCCAGTACCCATAGATTCTCTTTTTACCGCTCAAAACAACGTACTCCA
AGTCCAGTGCCAGAACGGCCGCTGTACGCTTGATGGTGAGTTGCAGGGGACAACACAGCTACTCCCCAGTGGCATC
TGTGCATTCCGGGGCCGCGTGACCGCTGAGACAGACCATCGTGACAAATGGCACATGCAACTCCAAAACTTAAACG
GGACCACCTACGACCCAACCGACGACGTCCCTGCTCCGCTAGGGACTCCTGACTTTAAGGGGGTGGTGTTCGGAGT
GGCCTCTCAGCGGAATGTTGGGAATGACGCCCCCGGCTCTACCCGAGCTCACGAGGCCGTTATCTCAACATATAGCC
CCCAATTTGTGCCCAAGCTCGGATCCGTTAATTTTCGTAGTAACGACAACGACTTCCAACTGCAACCAACGAAGTTTA
CGCCAGTGGGGATTAATGATGATGGAGACCATCCTTTCCGCCAATGGGAACTACCAGATTATTCTGGGCTGCTCACC
CTCAATATGAACCTCGCCCCACCCGTGGCCCCTAATTTCCCCGGTGAGCAGCTGCTGTTTTTITCGGAGCTTTGTGCCA
TGCAGTGGCGGATATAATCAAGGCATCGTAGACTGCTTGATTCCCCAAGAGTGGATACAACATTTTTACCAGGAAAG

52/140



CA 03083857 2020-05-28

WO 2019/104439 PCT/CA2018/051530

Figure 26B (cont)

TGCGCCCTCCCAGTCCGATGTGGCCCTGATACGGTACGTTAACCCCGATACCGGAAGAACATTATTCGAAGCGAAAT
TGCACAGATCAGGGTACATTACCGTTGCACATTCCGGCGATTATCCCCTGGTGGTTCCCGCCAACGGTTACTTTAGGT
TCGATAGTTGGGTCAACCAGTTCTATTCACTAGCCCCAATGGGCACCGGTAACGGCAGACGCCGGGCTCAGTAG

Figure 27
Amino acid sequence of VP1 GIl.21_Sali_2011_USA_AFC89665 (SEQ ID NO: 26)

MKMASNDAAPSNDGATGLVPEINTETLPLEPVAGAAIAAPVTGQNNIIDPWIRNNFVQAPNGEFTVSPRNSPGEILMNL
ELGPDLNPYLAHLSRMYNGYAGGVEVQVLLAGNAFTAGKILFAAVPPNFPVDMLSPAQITMLPHLIVDVRTLEPIMIPLP
DVRNVFYHFNNQPAPRMRLVAMLYTPLRSNGSGDDVFTVSCRVLTRPTPDFEFTYLVPPSVESKTKPFTLPILTIGELTNSR
FPAPIDQLYTSPNADVVVQPQNGRCTLDGELQGTTQLLTTAICSYRGMTSNPTSDYWDDHLLHLVHPNGATYDPTEDVP
APFGTQDFRGILYGMLTQNPRTSGDEAANSHGIYISSTSEKFTPKLGTIGLHQVQGDIASNQQSKFTPVGIAVNGNTPFRQ
WELPNYSGALTLNTNLAPAVGPNFPGEQILFFRSNVPSVQGGQPIEIDCLIPQEWVSHFYQESAPSQSDVALVRYVNPDT
GRTIFEAKLHRQGFITIAATGSNPVVVPPNGYFRFDSWVNQFYALAPMGTGNGRRRVQ

Figure 28A
Amino acid sequence of VP1_GI.3_Lil08 Q84S (SEQ ID NO:98)

MMMASKDAPTNMDGTSGAGQLVPEVSTAEPISMEPVAGAATAAATAGQVNMIDPWIMSNYVQAPQGEFTISPNNT
PGDILFDLSLGPHLNPFLSHLAQMYNGWVGNMKVRVLLAGNAFTAGKIIISCVPPGFAAQNVSIAQATMFPHVIADVRV
LEPIEVPLEDVRNVLFHNNDSTPTMRLICMLYTPLRASGSSSGTDPFVIAGRVLTCPSPDFNFLFLVPPNVEQKTKPFSVPNL
PLNVLSNSRVPSLIKSMMVSQDHGQMVQFQNGRVTLDGQLQGTTPTSASQLCKIRGTVYHATGGQGLNLTEIDGTPYH
AFESPAPIGFPDLGECDWHINASPANAFTDGSIIHRIDVAQDSTFAPHLGTIHYTNADYNANVGLICSLEWLSPPSGGAPK
VNPWAIPRYGSTLTEAAQLAPPIYPPGFGEAIVFFMSDFPIANGSDGLSVPCTIPQEFVTHFVNEQAPTRGEAALLHYVDP
DTHRNLGEFKLYPEGFMTCVPNSSGSGPQTLPINGVFTFISWVSRFYQLKPVGTTGPVRRLGIRRS

Figure 28B
Nucleic acid sequence of human codon optimized VP1_Gl.3_Lil08 Q84S (SEQ ID NO:167)

ATGATGATGGCTTCCAAGGATGCTCCCACAAACATGGATGGAACAAGCGGCGCGGGGCAACTTGTGCCGGAGGTG
TCCACGGCGGAACCCATTTCCATGGAACCTGTGGCCGGCGCAGCCACTGCTGCCGCCACCGCAGGACAGGTAAACA
TGATCGACCCCTGGATCATGTCAAATTACGTTCAGGCTCCACAGGGGGAGTTTACCATAAGCCCAAACAACACCCCG
GGTGACATCTTGTTTGACCTGAGCCTAGGACCACACTTGAATCCGTTTCTGAGTCACTTGGCTCAGATGTATAATGGA
TGGGTTGGAAACATGAAGGTGCGCGTGCTCCTGGCGGGCAATGCATTCACAGCCGGGAAGATTATTATCTCTTGCG
TGCCACCTGGATTTGCAGCCCAGAACGTGTCTATCGCACAGGCAACCATGTTTCCGCATGTCATCGCAGATGTGCGC
GTGCTAGAGCCCATCGAGGTGCCCCTTGAGGACGTGCGCAACGTCCTATTCCATAACAATGATAGCACCCCCACCAT
GCGCTTGATATGTATGTTATATACTCCCCTCCGCGCCAGTGGGTCCAGCTCCGGGACCGATCCTTTTGTGATTGCTGG
GCGGGTGTTGACTTGTCCTAGCCCTGACTTCAACTTCCTTTTTCTGGTGCCTCCAAATGTAGAACAGAAAACAAAGCC
ATTCAGCGTGCCAAACCTGCCCCTTAACGTGCTGTCGAATTCCCGAGTGCCTTCCCTTATTAAGTCCATGATGGTATC
TCAGGATCACGGTCAAATGGTGCAGTTTCAGAACGGCCGAGTGACGTTAGACGGGCAGCTGCAGGGCACAACCCC
AACCAGTGCCAGTCAGCTGTGTAAGATCAGAGGCACCGTCTACCACGCAACTGGCGGACAGGGGCTGAATCTTACT
GAGATCGATGGTACCCCCTACCATGCATTCGAGTCACCTGCACCTATTGGATTTCCCGATCTTGGGGAGTGTGATTG
GCATATCAATGCTTCACCTGCCAACGCTTTCACAGACGGGTCTATTATTCATCGCATTGACGTAGCACAGGATAGCAC

53/140



CA 03083857 2020-05-28

WO 2019/104439 PCT/CA2018/051530

Figure 28B (cont)

ATTTGCCCCGCACCTGGGTACCATCCACTATACGAACGCAGATTACAACGCAAACGTGGGTCTTATCTGTAGCCTAG
AGTGGCTATCTCCGCCAAGCGGTGGGGCCCCTAAAGTTAACCCATGGGCTATTCCTCGGTACGGGTCTACGCTGACT
GAGGCCGCTCAGCTGGCACCCCCCATATATCCACCAGGATTCGGGGAAGCCATTGTTTTCTTTATGTCCGATTTTCCG
ATAGCCAACGGTTCAGATGGCCTTAGTGTCCCTTGCACGATTCCACAGGAATTTGTGACACACTTCGTAAACGAGCA
GGCTCCTACTCGGGGCGAGGCTGCCTTGTTGCATTACGTAGACCCCGATACCCATAGAAACCTGGGCGAATTCAAAC
TCTACCCTGAAGGTTTCATGACCTGCGTACCTAACTCCTCCGGCAGTGGCCCTCAAACCTTGCCGATCAACGGCGTGT
TCACGTTTATCAGCTGGGTTTCACGGTTTTACCAACTCAAGCCCGTCGGAACAACTGGGCCAGTTCGGAGGCTCGGG
ATCAGACGGAGCTAG

Figure 28C
Amino acid sequence of VP1_GI.3_Lil08 S94L (SEQ ID NO:8)

MMMASKDAPTNMDGTSGAGQLVPEVSTAEPISMEPVAGAATAAATAGQVNMIDPWIMSNYVQAPQGEFTISPNNT
PGDILFDLQLGPHLNPFLLHLAOMYNGWVGNMKVRVLLAGNAFTAGKHIISCVPPGFAAQNVSIAQATMFPHVIADVRV
LEPIEVPLEDVRNVLFHNNDSTPTMRLICMLYTPLRASGSSSGTDPFVIAGRVLTCPSPDFNFLFLVPPNVEQKTKPFSVPNL
PLNVLSNSRVPSLIKSMMVSQDHGQMVQFQNGRVTLDGQLQGTTPTSASQLCKIRGTVYHATGGQGLNLTEIDGTPYH
AFESPAPIGFPDLGECDWHINASPANAFTDGSIIHRIDVAQDSTFAPHLGTIHYTNADYNANVGLICSLEWLSPPSGGAPK
VNPWAIPRYGSTLTEAAQLAPPIYPPGFGEAIVFFMSDFPIANGSDGLSVPCTIPQEFVTHFVNEQAPTRGEAALLHYVDP
DTHRNLGEFKLYPEGFMTCVPNSSGSGPQTLPINGVFTFISWVSRFYQLKPVGTTGPVRRLGIRRS

Figure 28D
Nucleic acid sequence of human codon optimized VP1_GI.3_Lil08 S94L (SEQ ID NO:9)

ATGATGATGGCTTCCAAGGATGCTCCCACAAACATGGATGGAACAAGCGGCGCGGGGCAACTTGTGCCGGAGGTG
TCCACGGCGGAACCCATTTCCATGGAACCTGTGGCCGGCGCAGCCACTGCTGCCGCCACCGCAGGACAGGTAAACA
TGATCGACCCCTGGATCATGTCAAATTACGTTCAGGCTCCACAGGGGGAGTTTACCATAAGCCCAAACAACACCCCG
GGTGACATCTTGTTTGACCTGCAGCTAGGACCACACTTGAATCCGTTTCTGCTCCACTTGGCTCAGATGTATAATGGA
TGGGTTGGAAACATGAAGGTGCGCGTGCTCCTGGCGGGCAATGCATTCACAGCCGGGAAGATTATTATCTCTTGCG
TGCCACCTGGATTTGCAGCCCAGAACGTGTCTATCGCACAGGCAACCATGTTTCCGCATGTCATCGCAGATGTGCGC
GTGCTAGAGCCCATCGAGGTGCCCCTTGAGGACGTGCGCAACGTCCTATTCCATAACAATGATAGCACCCCCACCAT
GCGCTTGATATGTATGTTATATACTCCCCTCCGCGCCAGTGGGTCCAGCTCCGGGACCGATCCTTTTGTGATTGCTGG
GCGGGTGTTGACTTGTCCTAGCCCTGACTTCAACTTCCTTTTTCTGGTGCCTCCAAATGTAGAACAGAAAACAAAGCC
ATTCAGCGTGCCAAACCTGCCCCTTAACGTGCTGTCGAATTCCCGAGTGCCTTCCCTTATTAAGTCCATGATGGTATC
TCAGGATCACGGTCAAATGGTGCAGTTTCAGAACGGCCGAGTGACGTTAGACGGGCAGCTGCAGGGCACAACCCC
AACCAGTGCCAGTCAGCTGTGTAAGATCAGAGGCACCGTCTACCACGCAACTGGCGGACAGGGGCTGAATCTTACT
GAGATCGATGGTACCCCCTACCATGCATTCGAGTCACCTGCACCTATTGGATTTCCCGATCTTGGGGAGTGTGATTG
GCATATCAATGCTTCACCTGCCAACGCTTTCACAGACGGGTCTATTATTCATCGCATTGACGTAGCACAGGATAGCAC
ATTTGCCCCGCACCTGGGTACCATCCACTATACGAACGCAGATTACAACGCAAACGTGGGTCTTATCTGTAGCCTAG
AGTGGCTATCTCCGCCAAGCGGTGGGGCCCCTAAAGTTAACCCATGGGCTATTCCTCGGTACGGGTCTACGCTGACT
GAGGCCGCTCAGCTGGCACCCCCCATATATCCACCAGGATTCGGGGAAGCCATTGTTTTCTTTATGTCCGATTTTCCG
ATAGCCAACGGTTCAGATGGCCTTAGTGTCCCTTGCACGATTCCACAGGAATTTGTGACACACTTCGTAAACGAGCA
GGCTCCTACTCGGGGCGAGGCTGCCTTGTTGCATTACGTAGACCCCGATACCCATAGAAACCTGGGCGAATTCAAAC
TCTACCCTGAAGGTTTCATGACCTGCGTACCTAACTCCTCCGGCAGTGGCCCTCAAACCTTGCCGATCAACGGCGTGT
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Figure 28D (cont)

TCACGTTTATCAGCTGGGTTTCACGGTTTTACCAACTCAAGCCCGTCGGAACAACTGGGCCAGTTCGGAGGCTCGGG
ATCAGACGGAGCTAG

Figure 28E
Amino acid sequence of VP1_GI.3_Lil08 Q84S5+S94L (SEQ ID NO:10)

MMMASKDAPTNMDGTSGAGQLVPEVSTAEPISMEPVAGAATAAATAGQVNMIDPWIMSNYVQAPQGEFTISPNNT
PGDILFDLSLGPHLNPFLLHLAOMYNGWVGNMKVRVLLAGNAFTAGKIIISCVPPGFAAQNVSIAQATMFPHVIADVRVL
EPIEVPLEDVRNVLFHNNDSTPTMRLICMLYTPLRASGSSSGTDPFVIAGRVLTCPSPDFNFLFLVPPNVEQKTKPFSVPNL
PLNVLSNSRVPSLIKSMMVSQDHGQMVQFQNGRVTLDGQLQGTTPTSASQLCKIRGTVYHATGGQGLNLTEIDGTPYH
AFESPAPIGFPDLGECDWHINASPANAFTDGSIIHRIDVAQDSTFAPHLGTIHYTNADYNANVGLICSLEWLSPPSGGAPK
VNPWAIPRYGSTLTEAAQLAPPIYPPGFGEAIVFFMSDFPIANGSDGLSVPCTIPQEFVTHFVNEQAPTRGEAALLHYVDP
DTHRNLGEFKLYPEGFMTCVPNSSGSGPQTLPINGVFTFISWVSRFYQLKPVGTTGPVRRLGIRRS

Figure 28F
Nucleic acid sequence of human codon optimized VP1_Gl.3_Lil08 Q845+594L (SEQ ID NO:11)

ATGATGATGGCTTCCAAGGATGCTCCCACAAACATGGATGGAACAAGCGGCGCGGGGCAACTTGTGCCGGAGGTG
TCCACGGCGGAACCCATTTCCATGGAACCTGTGGCCGGCGCAGCCACTGCTGCCGCCACCGCAGGACAGGTAAACA
TGATCGACCCCTGGATCATGTCAAATTACGTTCAGGCTCCACAGGGGGAGTTTACCATAAGCCCAAACAACACCCCG
GGTGACATCTTGTTTGACCTGAGCCTAGGACCACACTTGAATCCGTTTCTGCTCCACTTGGCTCAGATGTATAATGGA
TGGGTTGGAAACATGAAGGTGCGCGTGCTCCTGGCGGGCAATGCATTCACAGCCGGGAAGATTATTATCTCTTGCG
TGCCACCTGGATTTGCAGCCCAGAACGTGTCTATCGCACAGGCAACCATGTTTCCGCATGTCATCGCAGATGTGCGC
GTGCTAGAGCCCATCGAGGTGCCCCTTGAGGACGTGCGCAACGTCCTATTCCATAACAATGATAGCACCCCCACCAT
GCGCTTGATATGTATGTTATATACTCCCCTCCGCGCCAGTGGGTCCAGCTCCGGGACCGATCCTTTTGTGATTGCTGG
GCGGGTGTTGACTTGTCCTAGCCCTGACTTCAACTTCCTTTTTCTGGTGCCTCCAAATGTAGAACAGAAAACAAAGCC
ATTCAGCGTGCCAAACCTGCCCCTTAACGTGCTGTCGAATTCCCGAGTGCCTTCCCTTATTAAGTCCATGATGGTATC
TCAGGATCACGGTCAAATGGTGCAGTTTCAGAACGGCCGAGTGACGTTAGACGGGCAGCTGCAGGGCACAACCCC
AACCAGTGCCAGTCAGCTGTGTAAGATCAGAGGCACCGTCTACCACGCAACTGGCGGACAGGGGCTGAATCTTACT
GAGATCGATGGTACCCCCTACCATGCATTCGAGTCACCTGCACCTATTGGATTTCCCGATCTTGGGGAGTGTGATTG
GCATATCAATGCTTCACCTGCCAACGCTTTCACAGACGGGTCTATTATTCATCGCATTGACGTAGCACAGGATAGCAC
ATTTGCCCCGCACCTGGGTACCATCCACTATACGAACGCAGATTACAACGCAAACGTGGGTCTTATCTGTAGCCTAG
AGTGGCTATCTCCGCCAAGCGGTGGGGCCCCTAAAGTTAACCCATGGGCTATTCCTCGGTACGGGTCTACGCTGACT
GAGGCCGCTCAGCTGGCACCCCCCATATATCCACCAGGATTCGGGGAAGCCATTGTTTTCTTTATGTCCGATTTTCCG
ATAGCCAACGGTTCAGATGGCCTTAGTGTCCCTTGCACGATTCCACAGGAATTTGTGACACACTTCGTAAACGAGCA
GGCTCCTACTCGGGGCGAGGCTGCCTTGTTGCATTACGTAGACCCCGATACCCATAGAAACCTGGGCGAATTCAAAC
TCTACCCTGAAGGTTTCATGACCTGCGTACCTAACTCCTCCGGCAGTGGCCCTCAAACCTTGCCGATCAACGGCGTGT
TCACGTTTATCAGCTGGGTTTCACGGTTTTACCAACTCAAGCCCGTCGGAACAACTGGGCCAGTTCGGAGGCTCGGG
ATCAGACGGAGCTAG
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Figure 28G
Amino acid sequence of VP1_GI.3_Lil08_A43V+S94L (SEQ ID NO:170)

MMMASKDAPTNMDGTSGAGQLVPEVSTAEPISMEPVAGAATAVATAGOVNMIDPWIMSNYVOAPQGE
FTISPNNTPGDILFDLOLGPHLNPFLLHLAOMYNGWVGNMKVRVLLAGNAFTAGKIIISCVPPGFAAQNVSIA
QATMFPHVIADVRVLEPIEVPLEDVRNVLFHNNDSTPTMRLICMLYTPLRASGSSSGTDPFVIAGRVLTCPSPD
FNFLFLVPPNVEQKTKPFSVPNLPLNVLSNSRVPSLIKSMMVSQDHGOMVQFQONGRVTLDGQLOGTTPTSA
SQLCKIRGTVYHATGGQGLNLTEIDGTPYHAFESPAPIGFPDLGECDWHINASPANAFTDGSIIHRIDVAQDST
FAPHLGTIHYTNADYNANVGLICSLEWLSPPSGGAPKVNPWAIPRYGSTLTEAAQLAPPIYPPGFGEAIVFFMS
DFPIANGSDGLSVPCTIPQEFVTHFVNEQAPTRGEAALLHYVDPDTHRNLGEFKLYPEGFMTCVPNSSGSGPQ,
TLPINGVFTFISWVSRFYQLKPVGTTGPVRRLGIRRS

Figure 28H
Nucleic acid sequence of human codon optimized VP1_GI.3_Lil08 A43V+S94L (SEQ ID NO:169)

ATGATGATGGCTTCCAAGGATGCTCCCACAAACATGGATGGAACAAGCGGCGCGGGGCAACTTGTGCCG
GAGGTGTCCACGGCGGAACCCATTTCCATGGAACCTGTGGCCGGCGCAGCCACTGCTGTGGCCACCGCA
GGACAGGTAAACATGATCGACCCCTGGATCATGTCAAATTACGTTCAGGCTCCACAGGGGGAGTTTACC
ATAAGCCCAAACAACACCCCGGGTGACATCTTGTTTGACCTGCAGCTAGGACCACACTTGAATCCGTTTCT
GCTCCACTTGGCTCAGATGTATAATGGATGGGTTGGAAACATGAAGGTGCGCGTGCTCCTGGCGGGCAA
TGCATTCACAGCCGGGAAGATTATTATCTCTTGCGTGCCACCTGGATTTGCAGCCCAGAACGTGTCTATC
GCACAGGCAACCATGTTTCCGCATGTCATCGCAGATGTGCGCGTGCTAGAGCCCATCGAGGTGCCCCTITG
AGGACGTGCGCAACGTCCTATTCCATAACAATGATAGCACCCCCACCATGCGCTTGATATGTATGTTATAT
ACTCCCCTCCGCGCCAGTGGGTCCAGCTCCGGGACCGATCCTTTITGTGATTGCTGGGCGGGTGTTGACTT
GTCCTAGCCCTGACTTCAACTTCCTTTTTCTGGTGCCTCCAAATGTAGAACAGAAAACAAAGCCATTCAGC
GTGCCAAACCTGCCCCTTAACGTGCTGTCGAATTCCCGAGTGCCTTCCCTTATTAAGTCCATGATGGTATC
TCAGGATCACGGTCAAATGGTGCAGTTTCAGAACGGCCGAGTGACGTTAGACGGGCAGCTGCAGGGCA
CAACCCCAACCAGTGCCAGTCAGCTGTGTAAGATCAGAGGCACCGTCTACCACGCAACTGGCGGACAGG
GGCTGAATCTTACTGAGATCGATGGTACCCCCTACCATGCATTCGAGTCACCTGCACCTATTGGATTTCCC
GATCTTGGGGAGTGTGATTGGCATATCAATGCTTCACCTGCCAACGCTTTCACAGACGGGTCTATTATTCA
TCGCATTGACGTAGCACAGGATAGCACATTTGCCCCGCACCTGGGTACCATCCACTATACGAACGCAGAT
TACAACGCAAACGTGGGTCTTATCTGTAGCCTAGAGTGGCTATCTCCGCCAAGCGGTGGGGCCCCTAAA
GTTAACCCATGGGCTATTCCTCGGTACGGGTCTACGCTGACTGAGGCCGCTCAGCTGGCACCCCCCATAT
ATCCACCAGGATTCGGGGAAGCCATTGTTTTCTTTATGTCCGATTTTCCGATAGCCAACGGTTCAGATGGC
CTTAGTGTCCCTTGCACGATTCCACAGGAATTTGTGACACACTTCGTAAACGAGCAGGCTCCTACTCGGG
GCGAGGCTGCCTTGTTGCATTACGTAGACCCCGATACCCATAGAAACCTGGGCGAATTCAAACTCTACCC
TGAAGGTTTCATGACCTGCGTACCTAACTCCTCCGGCAGTGGCCCTCAAACCTTGCCGATCAACGGCGTG
TTCACGTTTATCAGCTGGGTTTCACGGTTTTACCAACTCAAGCCCGTCGGAACAACTGGGCCAGTTCGGA
GGCTCGGGATCAGACGGAGCTAG
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Figure 28I
Amino acid sequence of VP1_GI.3_Lil08 M571+5S94L (SEQ ID NO:172)

MMMASKDAPTNMDGTSGAGQLVPEVSTAEPISMEPVAGAATAAATAGQVNMIDPWIISNYVOAPQGEFT
ISPNNTPGDILFDLQLGPHLNPFLLHLAOMYNGWVGNMKVRVLLAGNAFTAGKIIISCVPPGFAAQNVSIAQ,
ATMFPHVIADVRVLEPIEVPLEDVRNVLFHNNDSTPTMRLICMLYTPLRASGSSSGTDPFVIAGRVLTCPSPDF
NFLFLVPPNVEQKTKPFSVPNLPLNVLSNSRVPSLIKSMMVSODHGOMVQFQNGRVTLDGOLQGTTPTSAS
QLCKIRGTVYHATGGQGLNLTEIDGTPYHAFESPAPIGFPDLGECDWHINASPANAFTDGSIIHRIDVAQDSTF
APHLGTIHYTNADYNANVGLICSLEWLSPPSGGAPKVNPWAIPRYGSTLTEAAQLAPPIYPPGFGEAIVFFMS
DFPIANGSDGLSVPCTIPQEFVTHFVNEQAPTRGEAALLHYVDPDTHRNLGEFKLYPEGFMTCVPNSSGSGPQ,
TLPINGVFTFISWVSRFYQLKPVGTTGPVRRLGIRRS

Figure 28)
Nucleic acid sequence of human codon optimized VP1_GI.3_Lil08 M571+S94L (SEQ ID NO:171)

ATGATGATGGCTTCCAAGGATGCTCCCACAAACATGGATGGAACAAGCGGCGCGGGGCAACTTGTGCCG
GAGGTGTCCACGGCGGAACCCATTTCCATGGAACCTGTGGCCGGCGCAGCCACTGCTGCCGCCACCGCA
GGACAGGTAAACATGATCGACCCCTGGATCATCTCAAATTACGTTCAGGCTCCACAGGGGGAGTTTACCA
TAAGCCCAAACAACACCCCGGGTGACATCTTGTTTGACCTGCAGCTAGGACCACACTTGAATCCGTTTCTG
CTCCACTTGGCTCAGATGTATAATGGATGGGTTGGAAACATGAAGGTGCGCGTGCTCCTGGCGGGCAAT
GCATTCACAGCCGGGAAGATTATTATCTCTTGCGTGCCACCTGGATTTGCAGCCCAGAACGTGTCTATCG
CACAGGCAACCATGTTTCCGCATGTCATCGCAGATGTGCGCGTGCTAGAGCCCATCGAGGTGCCCCTTGA
GGACGTGCGCAACGTCCTATTCCATAACAATGATAGCACCCCCACCATGCGCTTGATATGTATGTTATATA
CTCCCCTCCGCGCCAGTGGGTCCAGCTCCGGGACCGATCCTTTTGTGATTGCTGGGCGGGTGTTGACTTG
TCCTAGCCCTGACTTCAACTTCCTTTTTCTGGTGCCTCCAAATGTAGAACAGAAAACAAAGCCATTCAGCG
TGCCAAACCTGCCCCTTAACGTGCTGTCGAATTCCCGAGTGCCTTCCCTTATTAAGTCCATGATGGTATCT
CAGGATCACGGTCAAATGGTGCAGTTTCAGAACGGCCGAGTGACGTTAGACGGGCAGCTGCAGGGCAC
AACCCCAACCAGTGCCAGTCAGCTGTGTAAGATCAGAGGCACCGTCTACCACGCAACTGGCGGACAGGG
GCTGAATCTTACTGAGATCGATGGTACCCCCTACCATGCATTCGAGTCACCTGCACCTATTGGATTTCCCG
ATCTTGGGGAGTGTGATTGGCATATCAATGCTTCACCTGCCAACGCTTTCACAGACGGGTCTATTATTCAT
CGCATTGACGTAGCACAGGATAGCACATTTGCCCCGCACCTGGGTACCATCCACTATACGAACGCAGATT
ACAACGCAAACGTGGGTCTTATCTGTAGCCTAGAGTGGCTATCTCCGCCAAGCGGTGGGGCCCCTAAAG
TTAACCCATGGGCTATTCCTCGGTACGGGTCTACGCTGACTGAGGCCGCTCAGCTGGCACCCCCCATATA
TCCACCAGGATTCGGGGAAGCCATTGTTTTCTTTATGTCCGATTTTCCGATAGCCAACGGTTCAGATGGCC
TTAGTGTCCCTTGCACGATTCCACAGGAATTTGTGACACACTTCGTAAACGAGCAGGCTCCTACTCGGGG
CGAGGCTGCCTTGTTGCATTACGTAGACCCCGATACCCATAGAAACCTGGGCGAATTCAAACTCTACCCT
GAAGGTTTCATGACCTGCGTACCTAACTCCTCCGGCAGTGGCCCTCAAACCTTGCCGATCAACGGCGTGT
TCACGTTTATCAGCTGGGTTTCACGGTTTTACCAACTCAAGCCCGTCGGAACAACTGGGCCAGTTCGGAG
GCTCGGGATCAGACGGAGCTAG
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Figure 28K
Amino acid sequence of VP1_GI.3_Lil08_A43V+M571+S94L (SEQ ID NO:174)

MMMASKDAPTNMDGTSGAGQLVPEVSTAEPISMEPVAGAATAVATAGOVNMIDPWIISNYVOAPQGEFT
ISPNNTPGDILFDLQLGPHLNPFLLHLAOMYNGWVGNMKVRVLLAGNAFTAGKIIISCVPPGFAAQNVSIAQ,
ATMFPHVIADVRVLEPIEVPLEDVRNVLFHNNDSTPTMRLICMLYTPLRASGSSSGTDPFVIAGRVLTCPSPDF
NFLFLVPPNVEQKTKPFSVPNLPLNVLSNSRVPSLIKSMMVSODHGOMVQFQNGRVTLDGOLQGTTPTSAS
QLCKIRGTVYHATGGQGLNLTEIDGTPYHAFESPAPIGFPDLGECDWHINASPANAFTDGSIIHRIDVAQDSTF
APHLGTIHYTNADYNANVGLICSLEWLSPPSGGAPKVNPWAIPRYGSTLTEAAQLAPPIYPPGFGEAIVFFMS
DFPIANGSDGLSVPCTIPQEFVTHFVNEQAPTRGEAALLHYVDPDTHRNLGEFKLYPEGFMTCVPNSSGSGPQ,
TLPINGVFTFISWVSRFYQLKPVGTTGPVRRLGIRRS

Figure 28L

Nucleic acid sequence of human codon optimized VP1_GI.3_Lil08 A43V+M571+594L (SEQ ID
NO:173)

ATGATGATGGCTTCCAAGGATGCTCCCACAAACATGGATGGAACAAGCGGCGCGGGGCAACTTGTGCCG
GAGGTGTCCACGGCGGAACCCATTTCCATGGAACCTGTGGCCGGCGCAGCCACTGCTGTGGCCACCGCA
GGACAGGTAAACATGATCGACCCCTGGATCATCTCAAATTACGTTCAGGCTCCACAGGGGGAGTTTACCA
TAAGCCCAAACAACACCCCGGGTGACATCTTGTTTGACCTGCAGCTAGGACCACACTTGAATCCGTTTCTG
CTCCACTTGGCTCAGATGTATAATGGATGGGTTGGAAACATGAAGGTGCGCGTGCTCCTGGCGGGCAAT
GCATTCACAGCCGGGAAGATTATTATCTCTTGCGTGCCACCTGGATTTGCAGCCCAGAACGTGTCTATCG
CACAGGCAACCATGTTTCCGCATGTCATCGCAGATGTGCGCGTGCTAGAGCCCATCGAGGTGCCCCTTGA
GGACGTGCGCAACGTCCTATTCCATAACAATGATAGCACCCCCACCATGCGCTTGATATGTATGTTATATA
CTCCCCTCCGCGCCAGTGGGTCCAGCTCCGGGACCGATCCTTTTGTGATTGCTGGGCGGGTGTTGACTTG
TCCTAGCCCTGACTTCAACTTCCTTTTTCTGGTGCCTCCAAATGTAGAACAGAAAACAAAGCCATTCAGCG
TGCCAAACCTGCCCCTTAACGTGCTGTCGAATTCCCGAGTGCCTTCCCTTATTAAGTCCATGATGGTATCT
CAGGATCACGGTCAAATGGTGCAGTTTCAGAACGGCCGAGTGACGTTAGACGGGCAGCTGCAGGGCAC
AACCCCAACCAGTGCCAGTCAGCTGTGTAAGATCAGAGGCACCGTCTACCACGCAACTGGCGGACAGGG
GCTGAATCTTACTGAGATCGATGGTACCCCCTACCATGCATTCGAGTCACCTGCACCTATTGGATTTCCCG
ATCTTGGGGAGTGTGATTGGCATATCAATGCTTCACCTGCCAACGCTTTCACAGACGGGTCTATTATTCAT
CGCATTGACGTAGCACAGGATAGCACATTTGCCCCGCACCTGGGTACCATCCACTATACGAACGCAGATT
ACAACGCAAACGTGGGTCTTATCTGTAGCCTAGAGTGGCTATCTCCGCCAAGCGGTGGGGCCCCTAAAG
TTAACCCATGGGCTATTCCTCGGTACGGGTCTACGCTGACTGAGGCCGCTCAGCTGGCACCCCCCATATA
TCCACCAGGATTCGGGGAAGCCATTGTTTTCTTTATGTCCGATTTTCCGATAGCCAACGGTTCAGATGGCC
TTAGTGTCCCTTGCACGATTCCACAGGAATTTGTGACACACTTCGTAAACGAGCAGGCTCCTACTCGGGG
CGAGGCTGCCTTGTTGCATTACGTAGACCCCGATACCCATAGAAACCTGGGCGAATTCAAACTCTACCCT
GAAGGTTTCATGACCTGCGTACCTAACTCCTCCGGCAGTGGCCCTCAAACCTTGCCGATCAACGGCGTGT
TCACGTTTATCAGCTGGGTTTCACGGTTTTACCAACTCAAGCCCGTCGGAACAACTGGGCCAGTTCGGAG
GCTCGGGATCAGACGGAGCTAG
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Figure 28M (SEQ ID NO:292)
AA sequence of VP1_GI.3_Lil08 S94X; whereX=V, |, M, T,E,D, N, Q, K, or H

MMMASKDAPTNMDGTSGAGQLVPEVSTAEPISMEPVAGAATAAATAGQVNMIDPWIMSNYVQAPQGE
FTISPNNTPGDILFDLOLGPHLNPFLXHLAOMYNGWVGNMKVRVLLAGNAFTAGKIISCVPPGFAAQNVSIA
QATMFPHVIADVRVLEPIEVPLEDVRNVLFHNNDSTPTMRLICMLYTPLRASGSSSGTDPFVIAGRVLTCPSPD
FNFLFLVPPNVEQKTKPFSVPNLPLNVLSNSRVPSLIKSMMVSQDHGOMVQFQONGRVTLDGQLOGTTPTSA
SQLCKIRGTVYHATGGQGLNLTEIDGTPYHAFESPAPIGFPDLGECDWHINASPANAFTDGSIIHRIDVAQDST
FAPHLGTIHYTNADYNANVGLICSLEWLSPPSGGAPKVNPWAIPRYGSTLTEAAQLAPPIYPPGFGEAIVFFMS
DFPIANGSDGLSVPCTIPQEFVTHFVNEQAPTRGEAALLHYVDPDTHRNLGEFKLYPEGFMTCVPNSSGSGPQ,
TLPINGVFTFISWVSRFYQLKPVGTTGPVRRLGIRRS*

Figure 28N (SEQ ID NO:293)

hCod optimized VP1_GI.3_Lil08_S94x; ‘X’ = V (XXX=GTG), | (XXX=ATC), M (XXX=ATG), T (XXX =
ACC), E (XXX=GAG), D (XXX=GAC), N (XXX=AAC), Q (XXX=CAG), K (XXX=AAG), or H (XXX=CAC)

ATGATGATGGCTTCCAAGGATGCTCCCACAAACATGGATGGAACAAGCGGCGCGGGGCAACTTGTGCCG
GAGGTGTCCACGGCGGAACCCATTTCCATGGAACCTGTGGCCGGCGCAGCCACTGCTGCCGCCACCGCA
GGACAGGTAAACATGATCGACCCCTGGATCATGTCAAATTACGTTCAGGCTCCACAGGGGGAGTTTACC
ATAAGCCCAAACAACACCCCGGGTGACATCTTGTTTGACCTGCAGCTAGGACCACACTTGAATCCGTTTCT
GXXXCACTTGGCTCAGATGTATAATGGATGGGTTGGAAACATGAAGGTGCGCGTGCTCCTGGCGGGCAA
TGCATTCACAGCCGGGAAGATTATTATCTCTTGCGTGCCACCTGGATTTGCAGCCCAGAACGTGTCTATC
GCACAGGCAACCATGTTTCCGCATGTCATCGCAGATGTGCGCGTGCTAGAGCCCATCGAGGTGCCCCTITG
AGGACGTGCGCAACGTCCTATTCCATAACAATGATAGCACCCCCACCATGCGCTTGATATGTATGTTATAT
ACTCCCCTCCGCGCCAGTGGGTCCAGCTCCGGGACCGATCCTTTITGTGATTGCTGGGCGGGTGTTGACTT
GTCCTAGCCCTGACTTCAACTTCCTTTTTCTGGTGCCTCCAAATGTAGAACAGAAAACAAAGCCATTCAGC
GTGCCAAACCTGCCCCTTAACGTGCTGTCGAATTCCCGAGTGCCTTCCCTTATTAAGTCCATGATGGTATC
TCAGGATCACGGTCAAATGGTGCAGTTTCAGAACGGCCGAGTGACGTTAGACGGGCAGCTGCAGGGCA
CAACCCCAACCAGTGCCAGTCAGCTGTGTAAGATCAGAGGCACCGTCTACCACGCAACTGGCGGACAGG
GGCTGAATCTTACTGAGATCGATGGTACCCCCTACCATGCATTCGAGTCACCTGCACCTATTGGATTTCCC
GATCTTGGGGAGTGTGATTGGCATATCAATGCTTCACCTGCCAACGCTTTCACAGACGGGTCTATTATTCA
TCGCATTGACGTAGCACAGGATAGCACATTTGCCCCGCACCTGGGTACCATCCACTATACGAACGCAGAT
TACAACGCAAACGTGGGTCTTATCTGTAGCCTAGAGTGGCTATCTCCGCCAAGCGGTGGGGCCCCTAAA
GTTAACCCATGGGCTATTCCTCGGTACGGGTCTACGCTGACTGAGGCCGCTCAGCTGGCACCCCCCATAT
ATCCACCAGGATTCGGGGAAGCCATTGTTTTCTTTATGTCCGATTTTCCGATAGCCAACGGTTCAGATGGC
CTTAGTGTCCCTTGCACGATTCCACAGGAATTTGTGACACACTTCGTAAACGAGCAGGCTCCTACTCGGG
GCGAGGCTGCCTTGTTGCATTACGTAGACCCCGATACCCATAGAAACCTGGGCGAATTCAAACTCTACCC
TGAAGGTTTCATGACCTGCGTACCTAACTCCTCCGGCAGTGGCCCTCAAACCTTGCCGATCAACGGCGTG
TTCACGTTTATCAGCTGGGTTTCACGGTTTTACCAACTCAAGCCCGTCGGAACAACTGGGCCAGTTCGGA
GGCTCGGGATCAGACGGAGCTAG
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Figure 29A
Amino acid sequence of VP1_GI.5_Siklos Q84S (SEQ ID NO:34)

MMMASKDAPSSADGANGAGQLVPEVNNAEPLPLDPVAGASTALATAGQVNMIDPWIFNNFVQAPQGEFTISPNNTP
GDILFDLSLGPHLNPFLAHLSQMYNGWVGNMRVRVILAGNAFTAGKVIICCVPPGFQSRTLSIAQATLFPHIIADVRTLEPI
EIPLEDVRNTLYHTNDNQPTMRLLCMLYTPLRTGGGSGGTDAFVVAGRVLTCPSSDFNFLFLVPPTVEQKTRPFSVPNIPL
QLLSNSRVPNLIQSMVLSPDOQAQNVQFQNGRCTTDGQLLGTTPVSVSQILKFRGKVSAGSKVINLTELDGSPFLAFEAPAP
TGFPDLGTSDWHVEMSLNSNSQSSGNPILLRDIHPNSSEFVPHLGSVCVTAAIEVAGDYTGTIQWTSQPSNVTPVPDVNF
WTIPHYGSNLAEASQLAPVVYPPGFGEAIVYFMSPIPGPNTAHKPNLVPCLLPQEFVTHFVSEQAPSMGEAALVHYVDPD
TNRNLGEFKLYPEGFITCVPNGTGPQQLPLNGVFVFASWVSRFYQLKPVGTASSARGRLGVRR

Figure 29B
Nucleic acid sequence of human codon optimized VP1_GI.5_Siklos_Q84S (SEQ ID NO:35)

ATGATGATGGCCTCCAAAGACGCTCCTAGCAGTGCTGATGGCGCTAACGGTGCCGGCCAGCTGGTCCCCGAGGTGA
ATAACGCCGAGCCTCTCCCCTTGGACCCAGTAGCCGGAGCTTCAACGGCCCTAGCTACTGCCGGACAGGTTAATATG
ATTGACCCCTGGATTTTCAATAATTTCGTGCAGGCCCCTCAAGGCGAGTTTACTATAAGCCCTAACAACACACCAGGG
GATATTCTGTTCGACCTGAGCTTAGGCCCTCATCTCAACCCCTTCTTGGCCCACCTGAGCCAGATGTACAATGGCTGG
GTGGGCAACATGCGAGTGAGAGTTATCCTCGCAGGGAACGCCTTTACCGCTGGTAAGGTGATCATTTGTTGCGTAC
CACCTGGATTCCAGTCTAGGACATTAAGTATTGCGCAAGCTACCCTCTTTCCTCATATCATCGCCGACGTGCGGACAC
TAGAGCCCATCGAGATCCCACTGGAGGATGTCCGGAATACCCTGTACCATACCAACGATAATCAGCCCACTATGAGG
TTACTGTGCATGCTGTACACGCCACTCCGGACTGGTGGGGGCAGTGGGGGGACCGATGCTTTCGTCGTTGCCGGTA
GGGTGCTCACTTGCCCGTCATCTGACTTTAACTTCCTATTCCTTGTGCCCCCAACGGTGGAACAGAAAACGAGACCTT
TTTCCGTACCTAACATCCCTTTACAGCTCCTAAGCAATAGCAGAGTACCTAACCTGATCCAATCCATGGTTCTTAGCCC
TGATCAAGCGCAGAACGTACAGTTTCAGAACGGGCGGTGCACCACAGATGGCCAGCTGCTTGGTACAACTCCCGTC
TCCGTGTCTCAGATACTTAAGTTTCGCGGCAAGGTCTCCGCTGGATCCAAAGTAATCAACCTCACTGAGCTTGATGG
CTCTCCCTTTCTGGCGTTCGAGGCGCCCGCCCCAACAGGCTTTCCAGACCTGGGAACATCCGATTGGCATGTCGAGA
TGAGTCTGAATAGCAACTCCCAGTCTTCTGGCAATCCAATACTGCTCCGCGATATCCATCCTAATTCTAGCGAGTTCG
TTCCACACCTGGGTTCTGTGTGCGTGACGGCTGCAATAGAGGTGGCTGGCGACTACACGGGTACCATTCAGTGGAC
CTCTCAGCCAAGTAACGTGACCCCTGTGCCAGACGTTAACTTTTGGACAATTCCACACTACGGCTCTAACTTGGCCGA
AGCATCCCAGCTTGCCCCCGTTGTATATCCCCCAGGCTTTGGCGAAGCAATAGTTTATTTTATGTCCCCAATCCCTGG
ACCTAACACAGCACACAAGCCAAACCTCGTCCCATGCCTGCTGCCCCAGGAGTTCGTGACTCATTTCGTTTCGGAACA
AGCCCCATCAATGGGGGAGGCCGCCCTGGTCCACTACGTGGATCCAGATACCAATCGGAATCTGGGAGAATTCAAA
CTCTACCCTGAAGGATTCATTACATGTGTGCCCAATGGAACAGGACCGCAGCAGCTCCCACTGAACGGTGTCTTTGT
ATTCGCATCATGGGTTAGCCGGTTCTATCAACTTAAACCCGTGGGGACAGCTTCATCTGCCCGGGGGCGCCTTGGCG
TGCGGCGCTGA
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Figure 29C
Amino acid sequence of VP1_GI.5_Siklos_A94L (SEQ ID NO:36)

MMMASKDAPSSADGANGAGQLVPEVNNAEPLPLDPVAGASTALATAGQVNMIDPWIFNNFVQAPQGEFTISPNNTP
GDILFDLQLGPHLNPFLLHLSQMYNGWVGNMRVRVILAGNAFTAGKVIICCVPPGFQSRTLSIAQATLFPHIIADVRTLEPI
EIPLEDVRNTLYHTNDNQPTMRLLCMLYTPLRTGGGSGGTDAFVVAGRVLTCPSSDFNFLFLVPPTVEQKTRPFSVPNIPL
QLLSNSRVPNLIQSMVLSPDOQAQNVQFQNGRCTTDGQLLGTTPVSVSQILKFRGKVSAGSKVINLTELDGSPFLAFEAPAP
TGFPDLGTSDWHVEMSLNSNSQSSGNPILLRDIHPNSSEFVPHLGSVCVTAAIEVAGDYTGTIQWTSQPSNVTPVPDVNF
WTIPHYGSNLAEASQLAPVVYPPGFGEAIVYFMSPIPGPNTAHKPNLVPCLLPQEFVTHFVSEQAPSMGEAALVHYVDPD
TNRNLGEFKLYPEGFITCVPNGTGPQQLPLNGVFVFASWVSRFYQLKPVGTASSARGRLGVRR

Figure 29D
Nucleic acid sequence of human codon optimized VP1_GI.5_siklos A94L (SEQ ID NO:37)

ATGATGATGGCCTCCAAAGACGCTCCTAGCAGTGCTGATGGCGCTAACGGTGCCGGCCAGCTGGTCCCCGAGGTGA
ATAACGCCGAGCCTCTCCCCTTGGACCCAGTAGCCGGAGCTTCAACGGCCCTAGCTACTGCCGGACAGGTTAATATG
ATTGACCCCTGGATTTTCAATAATTTCGTGCAGGCCCCTCAAGGCGAGTTTACTATAAGCCCTAACAACACACCAGGG
GATATTCTGTTCGACCTGCAGTTAGGCCCTCATCTCAACCCCTTCTTGCTCCACCTGAGCCAGATGTACAATGGCTGG
GTGGGCAACATGCGAGTGAGAGTTATCCTCGCAGGGAACGCCTTTACCGCTGGTAAGGTGATCATTTGTTGCGTAC
CACCTGGATTCCAGTCTAGGACATTAAGTATTGCGCAAGCTACCCTCTTTCCTCATATCATCGCCGACGTGCGGACAC
TAGAGCCCATCGAGATCCCACTGGAGGATGTCCGGAATACCCTGTACCATACCAACGATAATCAGCCCACTATGAGG
TTACTGTGCATGCTGTACACGCCACTCCGGACTGGTGGGGGCAGTGGGGGGACCGATGCTTTCGTCGTTGCCGGTA
GGGTGCTCACTTGCCCGTCATCTGACTTTAACTTCCTATTCCTTGTGCCCCCAACGGTGGAACAGAAAACGAGACCTT
TTTCCGTACCTAACATCCCTTTACAGCTCCTAAGCAATAGCAGAGTACCTAACCTGATCCAATCCATGGTTCTTAGCCC
TGATCAAGCGCAGAACGTACAGTTTCAGAACGGGCGGTGCACCACAGATGGCCAGCTGCTTGGTACAACTCCCGTC
TCCGTGTCTCAGATACTTAAGTTTCGCGGCAAGGTCTCCGCTGGATCCAAAGTAATCAACCTCACTGAGCTTGATGG
CTCTCCCTTTCTGGCGTTCGAGGCGCCCGCCCCAACAGGCTTTCCAGACCTGGGAACATCCGATTGGCATGTCGAGA
TGAGTCTGAATAGCAACTCCCAGTCTTCTGGCAATCCAATACTGCTCCGCGATATCCATCCTAATTCTAGCGAGTTCG
TTCCACACCTGGGTTCTGTGTGCGTGACGGCTGCAATAGAGGTGGCTGGCGACTACACGGGTACCATTCAGTGGAC
CTCTCAGCCAAGTAACGTGACCCCTGTGCCAGACGTTAACTTTTGGACAATTCCACACTACGGCTCTAACTTGGCCGA
AGCATCCCAGCTTGCCCCCGTTGTATATCCCCCAGGCTTTGGCGAAGCAATAGTTTATTTTATGTCCCCAATCCCTGG
ACCTAACACAGCACACAAGCCAAACCTCGTCCCATGCCTGCTGCCCCAGGAGTTCGTGACTCATTTCGTTTCGGAACA
AGCCCCATCAATGGGGGAGGCCGCCCTGGTCCACTACGTGGATCCAGATACCAATCGGAATCTGGGAGAATTCAAA
CTCTACCCTGAAGGATTCATTACATGTGTGCCCAATGGAACAGGACCGCAGCAGCTCCCACTGAACGGTGTCTTTGT
ATTCGCATCATGGGTTAGCCGGTTCTATCAACTTAAACCCGTGGGGACAGCTTCATCTGCCCGGGGGCGCCTTGGCG
TGCGGCGCTGA

Figure 29E
Amino acid sequence of VP1_GIL.5_siklos Q84S+A94L (SEQ ID NO:38)

MMMASKDAPSSADGANGAGQLVPEVNNAEPLPLDPVAGASTALATAGQVNMIDPWIFNNFVQAPQGEFTISPNNTP
GDILFDLSLGPHLNPFLLHLSOMYNGWVGNMRVRVILAGNAFTAGKVIICCVPPGFQSRTLSIAQATLFPHIIADVRTLEPI

EIPLEDVRNTLYHTNDNQPTMRLLCMLYTPLRTGGGSGGTDAFVVAGRVLTCPSSDFNFLFLVPPTVEQKTRPFSVPNIPL
QLLSNSRVPNLIQSMVLSPDOQAQNVQFQNGRCTTDGQLLGTTPVSVSQILKFRGKVSAGSKVINLTELDGSPFLAFEAPAP
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Figure 29E (cont)

TGFPDLGTSDWHVEMSLNSNSQSSGNPILLRDIHPNSSEFVPHLGSVCVTAAIEVAGDYTGTIQWTSQPSNVTPVPDVNF
WTIPHYGSNLAEASQLAPVVYPPGFGEAIVYFMSPIPGPNTAHKPNLVPCLLPQEFVTHFVSEQAPSMGEAALVHYVDPD
TNRNLGEFKLYPEGFITCVPNGTGPQQLPLNGVFVFASWVSRFYQLKPVGTASSARGRLGVRR

Figure 29F
Nucleic acid sequence of human codon optimized VP1_GL.5_siklos Q845+A94L (SEQ ID NO:39)

ATGATGATGGCCTCCAAAGACGCTCCTAGCAGTGCTGATGGCGCTAACGGTGCCGGCCAGCTGGTCCCCGAGGTGA
ATAACGCCGAGCCTCTCCCCTTGGACCCAGTAGCCGGAGCTTCAACGGCCCTAGCTACTGCCGGACAGGTTAATATG
ATTGACCCCTGGATTTTCAATAATTTCGTGCAGGCCCCTCAAGGCGAGTTTACTATAAGCCCTAACAACACACCAGGG
GATATTCTGTTCGACCTGAGCTTAGGCCCTCATCTCAACCCCTTCTTGCTCCACCTGAGCCAGATGTACAATGGCTGG
GTGGGCAACATGCGAGTGAGAGTTATCCTCGCAGGGAACGCCTTTACCGCTGGTAAGGTGATCATTTGTTGCGTAC
CACCTGGATTCCAGTCTAGGACATTAAGTATTGCGCAAGCTACCCTCTTTCCTCATATCATCGCCGACGTGCGGACAC
TAGAGCCCATCGAGATCCCACTGGAGGATGTCCGGAATACCCTGTACCATACCAACGATAATCAGCCCACTATGAGG
TTACTGTGCATGCTGTACACGCCACTCCGGACTGGTGGGGGCAGTGGGGGGACCGATGCTTTCGTCGTTGCCGGTA
GGGTGCTCACTTGCCCGTCATCTGACTTTAACTTCCTATTCCTTGTGCCCCCAACGGTGGAACAGAAAACGAGACCTT
TTTCCGTACCTAACATCCCTTTACAGCTCCTAAGCAATAGCAGAGTACCTAACCTGATCCAATCCATGGTTCTTAGCCC
TGATCAAGCGCAGAACGTACAGTTTCAGAACGGGCGGTGCACCACAGATGGCCAGCTGCTTGGTACAACTCCCGTC
TCCGTGTCTCAGATACTTAAGTTTCGCGGCAAGGTCTCCGCTGGATCCAAAGTAATCAACCTCACTGAGCTTGATGG
CTCTCCCTTTCTGGCGTTCGAGGCGCCCGCCCCAACAGGCTTTCCAGACCTGGGAACATCCGATTGGCATGTCGAGA
TGAGTCTGAATAGCAACTCCCAGTCTTCTGGCAATCCAATACTGCTCCGCGATATCCATCCTAATTCTAGCGAGTTCG
TTCCACACCTGGGTTCTGTGTGCGTGACGGCTGCAATAGAGGTGGCTGGCGACTACACGGGTACCATTCAGTGGAC
CTCTCAGCCAAGTAACGTGACCCCTGTGCCAGACGTTAACTTTTGGACAATTCCACACTACGGCTCTAACTTGGCCGA
AGCATCCCAGCTTGCCCCCGTTGTATATCCCCCAGGCTTTGGCGAAGCAATAGTTTATTTTATGTCCCCAATCCCTGG
ACCTAACACAGCACACAAGCCAAACCTCGTCCCATGCCTGCTGCCCCAGGAGTTCGTGACTCATTTCGTTTCGGAACA
AGCCCCATCAATGGGGGAGGCCGCCCTGGTCCACTACGTGGATCCAGATACCAATCGGAATCTGGGAGAATTCAAA
CTCTACCCTGAAGGATTCATTACATGTGTGCCCAATGGAACAGGACCGCAGCAGCTCCCACTGAACGGTGTCTTTGT
ATTCGCATCATGGGTTAGCCGGTTCTATCAACTTAAACCCGTGGGGACAGCTTCATCTGCCCGGGGGCGCCTTGGCG
TGCGGCGCTGA

Figure 29G
Amino acid sequence of VP1_ G1.7/GA5043/USA/2014 R84S (SEQ ID NO:177)

MMMASKDAPSNMDGTSGAGQLVPEVNAAEPLPLEPVVGAATAVATAGQVNMIDPWIMNNFVQAPEGE
FTISPNNTPGDILFDLSLGPHLNPFLLHLSOMYNGWVGNMRVRVMLAGNAFSAGKIIICCVPPGFESQNISIG
QATMFPHVIADVRVLEPIEVPLDDVRNVLFHTNENRPTMRLLCMLYTPLRAGGASSGTDPFVIAGRVLTCPAP
DFNFLFLVPPSVEQKTRQLTIPNIPLNNLANSRVPAMINKMTVSADONQVVQFONGRCTLEGQLLGTTPVSA
NQVARIRGKVFSTNSGTGLNLTEVDGTPYHAFESPAPLGFPDIGNCDWHVYAFKVNONTGDPMYRLDITQG
NSFAPHLGSIEFSSENHPSGDQLGTLTWISPLNNASRVDPWKIPTYGSTLTESTNLAPPIFPPGFGEAIVYFMSD
FPIVSGNTAQIPCTLPQEFVSSFVEQQAPIRGEAALLHYVDPDTHRNLGEFKLYPDGFITCVPNTGGGPQONLPS
NGVFVFSSWVSRYYQLKPVGTTGPVRRLGVRRV
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Figure 29H

Nucleic acid sequence of human codon optimized VP1_ GI.7/GA5043/USA/2014_R84S (SEQ ID
NO:176)

ATGATGATGGCCAGCAAGGACGCTCCGAGTAACATGGACGGCACTTCGGGCGCGGGGCAGCTGGTGCC
CGAGGTCAATGCCGCAGAACCACTTCCTCTTGAGCCCGTCGTTGGCGCCGCCACAGCTGTCGCAACTGCA
GGCCAAGTCAATATGATCGACCCGTGGATAATGAACAATTTCGTTCAGGCACCAGAAGGAGAATTCACC
ATCTCCCCCAATAACACCCCAGGGGATATTCTGTTTGACCTCAGCTTAGGACCCCACTTGAACCCCTTTCT
GCTTCATCTCTCACAAATGTATAATGGCTGGGTCGGGAATATGCGCGTGCGGGTGATGCTAGCCGGCAA
TGCTTTTTCTGCAGGCAAGATTATCATTTGCTGCGTTCCTCCTGGATTCGAATCTCAAAATATCAGCATTG
GTCAAGCAACCATGTTTCCACATGTGATCGCTGATGTTCGCGTCCTGGAACCCATTGAAGTTCCTCTCGAC
GACGTGAGAAATGTTCTCTTCCACACCAACGAGAATAGGCCGACTATGAGACTTCTGTGTATGCTCTACA
CCCCATTAAGAGCCGGGGGAGCATCCTCAGGTACTGACCCATTTGTGATTGCCGGGCGGGTGCTCACAT
GCCCGGCTCCAGACTTTAACTTCCTTTTCTTGGTGCCACCCAGTGTTGAACAGAAAACCAGACAGCTCACC
ATCCCAAATATCCCATTGAACAATCTCGCCAACAGCAGGGTGCCAGCAATGATAAACAAAATGACAGTCA
GTGCTGACCAGAACCAGGTAGTCCAGTTTCAGAACGGCAGATGCACGCTTGAGGGCCAACTGCTTGGGA
CGACCCCAGTCTCCGCGAACCAGGTGGCCCGAATCCGGGGTAAAGTCTTCAGTACAAACTCCGGCACTG
GCCTTAACCTCACAGAGGTTGACGGCACTCCCTATCATGCTTTTGAGTCTCCAGCCCCTCTTGGCTTTCCC
GATATAGGCAACTGTGACTGGCACGTTTATGCGTTTAAAGTAAACCAGAACACCGGCGATCCTATGTATA
GGTTGGATATAACACAAGGTAATTCATTCGCCCCACACTTGGGTAGCATCGAGTTCAGTTCAGAGAACCA
TCCGAGTGGTGATCAGCTAGGCACATTGACGTGGATCAGCCCTCTGAATAACGCATCAAGAGTGGATCC
CTGGAAGATCCCTACCTATGGGTCCACTCTGACAGAGAGCACAAATTTGGCTCCGCCCATTTTCCCACCCG
GATTCGGCGAGGCCATAGTGTACTTTATGTCTGACTTTCCTATCGTCAGCGGGAATACAGCCCAGATTCCT
TGCACACTGCCACAAGAATTCGTCTCATCCTTTGTAGAGCAGCAGGCACCTATTCGAGGTGAGGCCGCCC
TCTTGCACTACGTGGACCCTGACACCCACCGCAATCTTGGCGAGTTTAAGCTGTACCCTGACGGGTTTATT
ACCTGTGTACCCAACACCGGCGGCGGCCCACAAAATTTGCCCAGCAATGGCGTGTTTGTCTTTTCCTCITG
GGTGTCTCGATACTACCAGCTTAAACCTGTCGGAACTACGGGCCCCGTGCGACGACTCGGCGTGAGGCG
GGTGTGA

Figure 29I
Amino acid sequence of VP1_ GI.7/GA5043/USA/2014 _M571 (SEQ ID NO:179)

MMMASKDAPSNMDGTSGAGQLVPEVNAAEPLPLEPVVGAATAVATAGQVNMIDPWIINNFVOQAPEGEFT
ISPNNTPGDILFDLRLGPHLNPFLLHLSOMYNGWVGNMRVRVMLAGNAFSAGKHIICCVPPGFESQNISIGOA
TMFPHVIADVRVLEPIEVPLDDVRNVLFHTNENRPTMRLLCMLYTPLRAGGASSGTDPFVIAGRVLTCPAPDF
NFLFLVPPSVEQKTRQLTIPNIPLNNLANSRVPAMINKMTVSADQNQVVQFQNGRCTLEGQLLGTTPVSANQ,
VARIRGKVFSTNSGTGLNLTEVDGTPYHAFESPAPLGFPDIGNCDWHVYAFKVNONTGDPMYRLDITQGNSF
APHLGSIEFSSENHPSGDQLGTLTWISPLNNASRVDPWKIPTYGSTLTESTNLAPPIFPPGFGEAIVYFMSDFPI
VSGNTAQIPCTLPQEFVSSFVEQQAPIRGEAALLHYVDPDTHRNLGEFKLYPDGFITCVPNTGGGPQNLPSNG
VFVFSSWVSRYYQLKPVGTTGPVRRLGVRRV
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Figure 29)
human codon optimized VP1_ GI.7/GA5043/USA/2014_M57I (SEQ ID NO:178)

ATGATGATGGCCAGCAAGGACGCTCCGAGTAACATGGACGGCACTTCGGGCGCGGGGCAGCTGGTGCC
CGAGGTCAATGCCGCAGAACCACTTCCTCTTGAGCCCGTCGTTGGCGCCGCCACAGCTGTCGCAACTGCA
GGCCAAGTCAATATGATCGACCCGTGGATAATCAACAATTTCGTTCAGGCACCAGAAGGAGAATTCACCA
TCTCCCCCAATAACACCCCAGGGGATATTCTGTTTGACCTCAGGTTAGGACCCCACTTGAACCCCTTTCTG
CTTCATCTCTCACAAATGTATAATGGCTGGGTCGGGAATATGCGCGTGCGGGTGATGCTAGCCGGCAAT
GCTTTTTCTGCAGGCAAGATTATCATTTGCTGCGTTCCTCCTGGATTCGAATCTCAAAATATCAGCATTGG
TCAAGCAACCATGTTTCCACATGTGATCGCTGATGTTCGCGTCCTGGAACCCATTGAAGTTCCTCTCGACG
ACGTGAGAAATGTTCTCTTCCACACCAACGAGAATAGGCCGACTATGAGACTTCTGTGTATGCTCTACAC
CCCATTAAGAGCCGGGGGAGCATCCTCAGGTACTGACCCATTTGTGATTGCCGGGCGGGTGCTCACATG
CCCGGCTCCAGACTTTAACTTCCTTTTCTTGGTGCCACCCAGTGTTGAACAGAAAACCAGACAGCTCACCA
TCCCAAATATCCCATTGAACAATCTCGCCAACAGCAGGGTGCCAGCAATGATAAACAAAATGACAGTCAG
TGCTGACCAGAACCAGGTAGTCCAGTTTCAGAACGGCAGATGCACGCTTGAGGGCCAACTGCTTGGGAC
GACCCCAGTCTCCGCGAACCAGGTGGCCCGAATCCGGGGTAAAGTCTTCAGTACAAACTCCGGCACTGG
CCTTAACCTCACAGAGGTTGACGGCACTCCCTATCATGCTTTTGAGTCTCCAGCCCCTCTTGGCTTTCCCGA
TATAGGCAACTGTGACTGGCACGTTTATGCGTTTAAAGTAAACCAGAACACCGGCGATCCTATGTATAGG
TTGGATATAACACAAGGTAATTCATTCGCCCCACACTTGGGTAGCATCGAGTTCAGTTCAGAGAACCATC
CGAGTGGTGATCAGCTAGGCACATTGACGTGGATCAGCCCTCTGAATAACGCATCAAGAGTGGATCCCT
GGAAGATCCCTACCTATGGGTCCACTCTGACAGAGAGCACAAATTTGGCTCCGCCCATTTTCCCACCCGG
ATTCGGCGAGGCCATAGTGTACTTTATGTCTGACTTTCCTATCGTCAGCGGGAATACAGCCCAGATTCCTT
GCACACTGCCACAAGAATTCGTCTCATCCTTTGTAGAGCAGCAGGCACCTATTCGAGGTGAGGCCGCCCT
CTTGCACTACGTGGACCCTGACACCCACCGCAATCTITGGCGAGTTTAAGCTGTACCCTGACGGGTTTATTA
CCTGTGTACCCAACACCGGCGGCGGCCCACAAAATTTGCCCAGCAATGGCGTGTTTGTCTTTTCCTCTTGG
GTGTCTCGATACTACCAGCTTAAACCTGTCGGAACTACGGGCCCCGTGCGACGACTCGGCGTGAGGCGG
GTGTGA

Figure 29K
Amino acid sequence of VP1_ GI.7/GA5043/USA/2014_M571+R84S (SEQ ID NO:181)

MMMASKDAPSNMDGTSGAGQLVPEVNAAEPLPLEPVVGAATAVATAGQVNMIDPWIINNFVOQAPEGEFT
ISPNNTPGDILFDLSLGPHLNPFLLHLSOMYNGWVGNMRVRVMLAGNAFSAGKIIICCVPPGFESQNISIGOA
TMFPHVIADVRVLEPIEVPLDDVRNVLFHTNENRPTMRLLCMLYTPLRAGGASSGTDPFVIAGRVLTCPAPDF
NFLFLVPPSVEQKTRQLTIPNIPLNNLANSRVPAMINKMTVSADQNQVVQFQNGRCTLEGQLLGTTPVSANQ,
VARIRGKVFSTNSGTGLNLTEVDGTPYHAFESPAPLGFPDIGNCDWHVYAFKVNONTGDPMYRLDITQGNSF
APHLGSIEFSSENHPSGDQLGTLTWISPLNNASRVDPWKIPTYGSTLTESTNLAPPIFPPGFGEAIVYFMSDFPI
VSGNTAQIPCTLPQEFVSSFVEQQAPIRGEAALLHYVDPDTHRNLGEFKLYPDGFITCVPNTGGGPQNLPSNG
VFVFSSWVSRYYQLKPVGTTGPVRRLGVRRV
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Figure 29L
Human codon optimized VP1_ GI.7/GA5043/USA/2014_M571+R84S (SEQ ID NO:180)

ATGATGATGGCCAGCAAGGACGCTCCGAGTAACATGGACGGCACTTCGGGCGCGGGGCAGCTGGTGCCCGAGGTC
AATGCCGCAGAACCACTTCCTCTTGAGCCCGTCGTTGGCGCCGCCACAGCTGTCGCAACTGCAGGCCAAGTCAATAT
GATCGACCCGTGGATAATCAACAATTTCGTTCAGGCACCAGAAGGAGAATTCACCATCTCCCCCAATAACACCCCAG
GGGATATTCTGTTTGACCTCAGCTTAGGACCCCACTTGAACCCCTTTCTGCTTCATCTCTCACAAATGTATAATGGCTG
GGTCGGGAATATGCGCGTGCGGGTGATGCTAGCCGGCAATGCTTTTTCTGCAGGCAAGATTATCATTTGCTGCGTTC
CTCCTGGATTCGAATCTCAAAATATCAGCATTGGTCAAGCAACCATGTTTCCACATGTGATCGCTGATGTTCGCGTCC
TGGAACCCATTGAAGTTCCTCTCGACGACGTGAGAAATGTTCTCTTCCACACCAACGAGAATAGGCCGACTATGAGA
CTTCTGTGTATGCTCTACACCCCATTAAGAGCCGGGGGAGCATCCTCAGGTACTGACCCATTTGTGATTGCCGGGCG
GGTGCTCACATGCCCGGCTCCAGACTTTAACTTCCTTTTCTTGGTGCCACCCAGTGTTGAACAGAAAACCAGACAGCT
CACCATCCCAAATATCCCATTGAACAATCTCGCCAACAGCAGGGTGCCAGCAATGATAAACAAAATGACAGTCAGTG
CTGACCAGAACCAGGTAGTCCAGTTTCAGAACGGCAGATGCACGCTTGAGGGCCAACTGCTTGGGACGACCCCAGT
CTCCGCGAACCAGGTGGCCCGAATCCGGGGTAAAGTCTTCAGTACAAACTCCGGCACTGGCCTTAACCTCACAGAG
GTTGACGGCACTCCCTATCATGCTTTTGAGTCTCCAGCCCCTCTTGGCTTTCCCGATATAGGCAACTGTGACTGGCAC
GTTTATGCGTTTAAAGTAAACCAGAACACCGGCGATCCTATGTATAGGTTGGATATAACACAAGGTAATTCATTCGC
CCCACACTTGGGTAGCATCGAGTTCAGTTCAGAGAACCATCCGAGTGGTGATCAGCTAGGCACATTGACGTGGATC
AGCCCTCTGAATAACGCATCAAGAGTGGATCCCTGGAAGATCCCTACCTATGGGTCCACTCTGACAGAGAGCACAAA
TTTGGCTCCGCCCATTTTCCCACCCGGATTCGGCGAGGCCATAGTGTACTTTATGTCTGACTTTCCTATCGTCAGCGG
GAATACAGCCCAGATTCCTTGCACACTGCCACAAGAATTCGTCTCATCCTTTGTAGAGCAGCAGGCACCTATTCGAG
GTGAGGCCGCCCTCTTGCACTACGTGGACCCTGACACCCACCGCAATCTTGGCGAGTTTAAGCTGTACCCTGACGGG
TTTATTACCTGTGTACCCAACACCGGCGGCGGCCCACAAAATTTGCCCAGCAATGGCGTGTTTGTCTTTTCCTCTTGG
GTGTCTCGATACTACCAGCTTAAACCTGTCGGAACTACGGGCCCCGTGCGACGACTCGGCGTGAGGCGGGTGTGA

Figure 29M (SEQ ID NO:290)
AA sequence of VP1_GI.7/GA5043/USA/2014_M57X; whereX=1L,G, S, T, N, Q, K, or H

MMMASKDAPSNMDGTSGAGQLVPEVNAAEPLPLEPVVGAATAVATAGQVNMIDPWIXNNFVQAPEGEF
TISPNNTPGDILFDLRLGPHLNPFLLHLSOMYNGWVGNMRVRVMLAGNAFSAGKIINCCVPPGFESQNISIGQ,
ATMFPHVIADVRVLEPIEVPLDDVRNVLFHTNENRPTMRLLCMLYTPLRAGGASSGTDPFVIAGRVLTCPAPD
FNFLFLVPPSVEQKTRQLTIPNIPLNNLANSRVPAMINKMTVSADQNQVVQFQNGRCTLEGQLLGTTPVSAN
QVARIRGKVFSTNSGTGLNLTEVDGTPYHAFESPAPLGFPDIGNCDWHVYAFKVNONTGDPMYRLDITQGN
SFAPHLGSIEFSSENHPSGDQLGTLTWISPLNNASRVDPWKIPTYGSTLTESTNLAPPIFPPGFGEAIVYFMSDF
PIVSGNTAQIPCTLPQEFVSSFVEQQAPIRGEAALLHYVDPDTHRNLGEFKLYPDGFITCVPNTGGGPQNLPSN
GVFVFSSWVSRYYQLKPVGTTGPVRRLGVRRV*
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Figure 29N (SEQ ID NO:291)

Human codon optimized VP1_GI.7/GA5043/USA/2014 _M57x; ‘X’ = L (XXX=CTG), G (XXX=GGC), S
(XXX=AGC), T (XXX=ACC), N (XXX=AAC), Q (XXX=CAG), K (XXX=AAG), or H (XXX=CAC)

ATGATGATGGCCAGCAAGGACGCTCCGAGTAACATGGACGGCACTTCGGGCGCGGGGCAGCTGGTGCC
CGAGGTCAATGCCGCAGAACCACTTCCTCTTGAGCCCGTCGTTGGCGCCGCCACAGCTGTCGCAACTGCA
GGCCAAGTCAATATGATCGACCCGTGGATAXXXAACAATTTCGTTCAGGCACCAGAAGGAGAATTCACC
ATCTCCCCCAATAACACCCCAGGGGATATTCTGTTTGACCTCAGGTTAGGACCCCACTTGAACCCCTTTCT
GCTTCATCTCTCACAAATGTATAATGGCTGGGTCGGGAATATGCGCGTGCGGGTGATGCTAGCCGGCAA
TGCTTTTTCTGCAGGCAAGATTATCATTTGCTGCGTTCCTCCTGGATTCGAATCTCAAAATATCAGCATTG
GTCAAGCAACCATGTTTCCACATGTGATCGCTGATGTTCGCGTCCTGGAACCCATTGAAGTTCCTCTCGAC
GACGTGAGAAATGTTCTCTTCCACACCAACGAGAATAGGCCGACTATGAGACTTCTGTGTATGCTCTACA
CCCCATTAAGAGCCGGGGGAGCATCCTCAGGTACTGACCCATTTGTGATTGCCGGGCGGGTGCTCACAT
GCCCGGCTCCAGACTTTAACTTCCTTTTCTTGGTGCCACCCAGTGTTGAACAGAAAACCAGACAGCTCACC
ATCCCAAATATCCCATTGAACAATCTCGCCAACAGCAGGGTGCCAGCAATGATAAACAAAATGACAGTCA
GTGCTGACCAGAACCAGGTAGTCCAGTTTCAGAACGGCAGATGCACGCTTGAGGGCCAACTGCTTGGGA
CGACCCCAGTCTCCGCGAACCAGGTGGCCCGAATCCGGGGTAAAGTCTTCAGTACAAACTCCGGCACTG
GCCTTAACCTCACAGAGGTTGACGGCACTCCCTATCATGCTTTTGAGTCTCCAGCCCCTCTTGGCTTTCCC
GATATAGGCAACTGTGACTGGCACGTTTATGCGTTTAAAGTAAACCAGAACACCGGCGATCCTATGTATA
GGTTGGATATAACACAAGGTAATTCATTCGCCCCACACTTGGGTAGCATCGAGTTCAGTTCAGAGAACCA
TCCGAGTGGTGATCAGCTAGGCACATTGACGTGGATCAGCCCTCTGAATAACGCATCAAGAGTGGATCC
CTGGAAGATCCCTACCTATGGGTCCACTCTGACAGAGAGCACAAATTTGGCTCCGCCCATTTTCCCACCCG
GATTCGGCGAGGCCATAGTGTACTTTATGTCTGACTTTCCTATCGTCAGCGGGAATACAGCCCAGATTCCT
TGCACACTGCCACAAGAATTCGTCTCATCCTTTGTAGAGCAGCAGGCACCTATTCGAGGTGAGGCCGCCC
TCTTGCACTACGTGGACCCTGACACCCACCGCAATCTTGGCGAGTTTAAGCTGTACCCTGACGGGTTTATT
ACCTGTGTACCCAACACCGGCGGCGGCCCACAAAATTTGCCCAGCAATGGCGTGTTTGTCTTTTCCTCITG
GGTGTCTCGATACTACCAGCTTAAACCTGTCGGAACTACGGGCCCCGTGCGACGACTCGGCGTGAGGCG
GGTGTGA

Figure 30A
Amino acid sequence of VP1_GIl.2_CGMH47_E80S (SEQ ID NO:85)

MKMASNDAAPSTDGAAGLVPESNNEVMALEPVAGAALAAPVTGQTNIIDPWIRANFVQAPNGEFTVSPRNSPGEVLL
NLSLGPELNPYLAHLARMYNGYAGGMEVQVMLAGNAFTAGKLVFAAVPPHFPVENLSPQQITMFPHVIIDVRTLEPVLL
PLPDVRNNFFHYNQKDDPKMRIVAMLYTPLRSNGSGDDVFTVSCRVLTRPSPDFDFTYLVPPTVESKTKPFTLPILTLGELS
NSRFPVSIDOQMYTSPNEVISVQCONGRCTLDGELQGTTQLQVSGICAFKGEVTAHLHDNDHLYNVTITNLNGSPFDPSED
IPAPLGVPDFQGRVFGVISQRDKHNTPGHNEPANRAHDAVVPTYTAQYTPKLGQIQIGTWQTDDLTVNQPVKFTPVGL
NDTDHFNQWVVPRYAGALNLNTNLAPSVAPVFPGERLLFFRSYIPLKGGYGTPAIDCLLPQEWVQHFYQEAAPSMSEVA
LVRYINPDTGRALFEAKLHRAGFMTVSSNTSAPVVVPANGYFRFDSWVNQFYSLAPMGTGNGRRRIQ
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Figure 30B
Nucleic acid sequence of human codon optimized VP1_GlIl.2_CGMH47_E80S_ (SEQ ID NO:86)

ATGAAGATGGCATCCAACGACGCCGCACCCAGCACAGACGGAGCTGCCGGATTGGTACCCGAGTCTAATAACGAG
GTGATGGCCTTGGAGCCTGTTGCAGGGGCTGCCCTCGCAGCTCCTGTGACCGGGCAGACAAATATCATCGATCCTTG
GATTAGAGCTAATTTCGTGCAAGCCCCAAATGGGGAGTTTACGGTCAGCCCTAGAAATAGCCCTGGGGAAGTGCTC
CTCAATCTCAGCCTGGGACCAGAACTTAATCCGTACCTGGCTCACCTGGCCCGGATGTACAATGGATATGCAGGAGG
GATGGAGGTGCAGGTTATGCTGGCTGGCAATGCCTTTACAGCAGGCAAACTCGTTTTCGCAGCCGTCCCTCCCCACT
TCCCAGTTGAAAATCTTTCCCCTCAGCAGATTACCATGTTTCCCCATGTCATCATCGATGTGCGTACCCTGGAACCTGT
GCTGTTGCCTTTACCAGACGTGCGGAATAATTTCTTTCACTATAATCAGAAGGATGACCCAAAAATGCGGATCGTTG
CGATGCTTTATACTCCCCTGCGTAGCAATGGTAGTGGGGATGACGTTTTTACAGTGAGTTGTCGGGTACTAACTCGC
CCTTCACCAGACTTCGACTTTACGTACTTGGTGCCTCCCACTGTCGAAAGCAAAACTAAGCCATTCACACTTCCCATCC
TCACCCTCGGAGAACTCTCGAACTCCCGCTTCCCTGTTTCAATTGATCAGATGTACACGTCTCCAAATGAAGTCATTTC
TGTGCAGTGTCAGAACGGCAGGTGCACCTTAGACGGTGAACTGCAGGGGACAACGCAGTTGCAGGTCAGTGGAAT
TTGCGCCTTTAAGGGCGAAGTGACAGCTCACCTCCACGACAACGATCATCTCTACAATGTTACTATTACTAATCTCAA
TGGAAGTCCTTTCGACCCCTCGGAAGATATTCCCGCTCCACTCGGAGTACCTGACTTTCAGGGACGCGTCTTCGGCG
TGATATCACAACGAGATAAGCATAACACACCCGGACATAATGAGCCAGCCAATAGAGCCCACGACGCAGTCGTTCC
GACCTATACGGCTCAGTACACCCCAAAGCTCGGCCAGATACAAATCGGGACTTGGCAGACCGATGACCTCACTGTG
AATCAACCTGTGAAATTCACTCCAGTAGGTCTGAATGATACAGACCACTTTAACCAGTGGGTGGTCCCTAGATACGC
CGGAGCCTTGAACCTAAACACTAACCTTGCCCCTTCCGTTGCACCTGTGTTTCCGGGGGAGCGGTTGCTCTTCTTITAG
AAGCTATATTCCTCTGAAGGGCGGGTATGGTACTCCAGCAATCGACTGCCTGCTACCTCAGGAGTGGGTTCAACATT
TCTATCAAGAGGCCGCACCTAGTATGAGCGAGGTGGCTTTGGTCAGATACATCAATCCAGACACAGGAAGAGCACT
GTTCGAGGCCAAGCTGCACAGAGCCGGCTTCATGACCGTCTCATCCAATACATCCGCACCCGTAGTAGTCCCCGCCA
ACGGGTACTTCAGATTCGACAGTTGGGTGAATCAGTTTTACTCGTTGGCCCCCATGGGCACAGGGAACGGTCGCCG
ACGGATCCAGTAA

Figure 30C
Amino acid sequence of VP1_GIl.2_CGMH47_A90L (SEQ ID NO:41)

MKMASNDAAPSTDGAAGLVPESNNEVMALEPVAGAALAAPVTGQTNIIDPWIRANFVQAPNGEFTVSPRNSPGEVLL
NLELGPELNPYLLHLARMYNGYAGGMEVQVMLAGNAFTAGKLVFAAVPPHFPVENLSPQQITMFPHVIIDVRTLEPVLL
PLPDVRNNFFHYNQKDDPKMRIVAMLYTPLRSNGSGDDVFTVSCRVLTRPSPDFDFTYLVPPTVESKTKPFTLPILTLGELS
NSRFPVSIDOQMYTSPNEVISVQCONGRCTLDGELQGTTQLQVSGICAFKGEVTAHLHDNDHLYNVTITNLNGSPFDPSED
IPAPLGVPDFQGRVFGVISQRDKHNTPGHNEPANRAHDAVVPTYTAQYTPKLGQIQIGTWQTDDLTVNQPVKFTPVGL
NDTDHFNQWVVPRYAGALNLNTNLAPSVAPVFPGERLLFFRSYIPLKGGYGTPAIDCLLPQEWVQHFYQEAAPSMSEVA
LVRYINPDTGRALFEAKLHRAGFMTVSSNTSAPVVVPANGYFRFDSWVNQFYSLAPMGTGNGRRRIQ

Figure 30D
Nucleic acid sequence of human codon optimized VP1_Gll.2_CGMH47_A90L (SEQ ID NO:42)

ATGAAGATGGCATCCAACGACGCCGCACCCAGCACAGACGGAGCTGCCGGATTGGTACCCGAGTCTAATAACGAG
GTGATGGCCTTGGAGCCTGTTGCAGGGGCTGCCCTCGCAGCTCCTGTGACCGGGCAGACAAATATCATCGATCCTTG
GATTAGAGCTAATTTCGTGCAAGCCCCAAATGGGGAGTTTACGGTCAGCCCTAGAAATAGCCCTGGGGAAGTGCTC
CTCAATCTCGAGCTGGGACCAGAACTTAATCCGTACCTGCTCCACCTGGCCCGGATGTACAATGGATATGCAGGAGG
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Figure 30D (cont)

GATGGAGGTGCAGGTTATGCTGGCTGGCAATGCCTTTACAGCAGGCAAACTCGTTTTCGCAGCCGTCCCTCCCCACT
TCCCAGTTGAAAATCTTTCCCCTCAGCAGATTACCATGTTTCCCCATGTCATCATCGATGTGCGTACCCTGGAACCTGT
GCTGTTGCCTTTACCAGACGTGCGGAATAATTTCTTTCACTATAATCAGAAGGATGACCCAAAAATGCGGATCGTTG
CGATGCTTTATACTCCCCTGCGTAGCAATGGTAGTGGGGATGACGTTTTTACAGTGAGTTGTCGGGTACTAACTCGC
CCTTCACCAGACTTCGACTTTACGTACTTGGTGCCTCCCACTGTCGAAAGCAAAACTAAGCCATTCACACTTCCCATCC
TCACCCTCGGAGAACTCTCGAACTCCCGCTTCCCTGTTTCAATTGATCAGATGTACACGTCTCCAAATGAAGTCATTTC
TGTGCAGTGTCAGAACGGCAGGTGCACCTTAGACGGTGAACTGCAGGGGACAACGCAGTTGCAGGTCAGTGGAAT
TTGCGCCTTTAAGGGCGAAGTGACAGCTCACCTCCACGACAACGATCATCTCTACAATGTTACTATTACTAATCTCAA
TGGAAGTCCTTTCGACCCCTCGGAAGATATTCCCGCTCCACTCGGAGTACCTGACTTTCAGGGACGCGTCTTCGGCG
TGATATCACAACGAGATAAGCATAACACACCCGGACATAATGAGCCAGCCAATAGAGCCCACGACGCAGTCGTTCC
GACCTATACGGCTCAGTACACCCCAAAGCTCGGCCAGATACAAATCGGGACTTGGCAGACCGATGACCTCACTGTG
AATCAACCTGTGAAATTCACTCCAGTAGGTCTGAATGATACAGACCACTTTAACCAGTGGGTGGTCCCTAGATACGC
CGGAGCCTTGAACCTAAACACTAACCTTGCCCCTTCCGTTGCACCTGTGTTTCCGGGGGAGCGGTTGCTCTTCTTITAG
AAGCTATATTCCTCTGAAGGGCGGGTATGGTACTCCAGCAATCGACTGCCTGCTACCTCAGGAGTGGGTTCAACATT
TCTATCAAGAGGCCGCACCTAGTATGAGCGAGGTGGCTTTGGTCAGATACATCAATCCAGACACAGGAAGAGCACT
GTTCGAGGCCAAGCTGCACAGAGCCGGCTTCATGACCGTCTCATCCAATACATCCGCACCCGTAGTAGTCCCCGCCA
ACGGGTACTTCAGATTCGACAGTTGGGTGAATCAGTTTTACTCGTTGGCCCCCATGGGCACAGGGAACGGTCGCCG
ACGGATCCAGTAA

Figure 30E
Amino acid sequence of VP1_GIl.2_ CGMH47_E80S+A90L (SEQ ID NO:43)

MKMASNDAAPSTDGAAGLVPESNNEVMALEPVAGAALAAPVTGQTNIIDPWIRANFVQAPNGEFTVSPRNSPGEVLL
NLSLGPELNPYLLHLARMYNGYAGGMEVQVMLAGNAFTAGKLVFAAVPPHFPVENLSPQQITMFPHVIIDVRTLEPVLL
PLPDVRNNFFHYNQKDDPKMRIVAMLYTPLRSNGSGDDVFTVSCRVLTRPSPDFDFTYLVPPTVESKTKPFTLPILTLGELS
NSRFPVSIDOQMYTSPNEVISVQCONGRCTLDGELQGTTQLQVSGICAFKGEVTAHLHDNDHLYNVTITNLNGSPFDPSED
IPAPLGVPDFQGRVFGVISQRDKHNTPGHNEPANRAHDAVVPTYTAQYTPKLGQIQIGTWQTDDLTVNQPVKFTPVGL
NDTDHFNQWVVPRYAGALNLNTNLAPSVAPVFPGERLLFFRSYIPLKGGYGTPAIDCLLPQEWVQHFYQEAAPSMSEVA
LVRYINPDTGRALFEAKLHRAGFMTVSSNTSAPVVVPANGYFRFDSWVNQFYSLAPMGTGNGRRRIQ

Figure 30F

Nucleic acid sequence of human codon optimized VP1_GIl.2_CGMH47_E80S+A90L (SEQ ID
NO:44)

ATGAAGATGGCATCCAACGACGCCGCACCCAGCACAGACGGAGCTGCCGGATTGGTACCCGAGTCTAATAACGAG
GTGATGGCCTTGGAGCCTGTTGCAGGGGCTGCCCTCGCAGCTCCTGTGACCGGGCAGACAAATATCATCGATCCTTG
GATTAGAGCTAATTTCGTGCAAGCCCCAAATGGGGAGTTTACGGTCAGCCCTAGAAATAGCCCTGGGGAAGTGCTC
CTCAATCTCAGCCTGGGACCAGAACTTAATCCGTACCTGCTCCACCTGGCCCGGATGTACAATGGATATGCAGGAGG
GATGGAGGTGCAGGTTATGCTGGCTGGCAATGCCTTTACAGCAGGCAAACTCGTTTTCGCAGCCGTCCCTCCCCACT
TCCCAGTTGAAAATCTTTCCCCTCAGCAGATTACCATGTTTCCCCATGTCATCATCGATGTGCGTACCCTGGAACCTGT
GCTGTTGCCTTTACCAGACGTGCGGAATAATTTCTTTCACTATAATCAGAAGGATGACCCAAAAATGCGGATCGTTG
CGATGCTTTATACTCCCCTGCGTAGCAATGGTAGTGGGGATGACGTTTTTACAGTGAGTTGTCGGGTACTAACTCGC
CCTTCACCAGACTTCGACTTTACGTACTTGGTGCCTCCCACTGTCGAAAGCAAAACTAAGCCATTCACACTTCCCATCC
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Figure 30F (cont)

TCACCCTCGGAGAACTCTCGAACTCCCGCTTCCCTGTTTCAATTGATCAGATGTACACGTCTCCAAATGAAGTCATTTC
TGTGCAGTGTCAGAACGGCAGGTGCACCTTAGACGGTGAACTGCAGGGGACAACGCAGTTGCAGGTCAGTGGAAT
TTGCGCCTTTAAGGGCGAAGTGACAGCTCACCTCCACGACAACGATCATCTCTACAATGTTACTATTACTAATCTCAA
TGGAAGTCCTTTCGACCCCTCGGAAGATATTCCCGCTCCACTCGGAGTACCTGACTTTCAGGGACGCGTCTTCGGCG
TGATATCACAACGAGATAAGCATAACACACCCGGACATAATGAGCCAGCCAATAGAGCCCACGACGCAGTCGTTCC
GACCTATACGGCTCAGTACACCCCAAAGCTCGGCCAGATACAAATCGGGACTTGGCAGACCGATGACCTCACTGTG
AATCAACCTGTGAAATTCACTCCAGTAGGTCTGAATGATACAGACCACTTTAACCAGTGGGTGGTCCCTAGATACGC
CGGAGCCTTGAACCTAAACACTAACCTTGCCCCTTCCGTTGCACCTGTGTTTCCGGGGGAGCGGTTGCTCTTCTTITAG
AAGCTATATTCCTCTGAAGGGCGGGTATGGTACTCCAGCAATCGACTGCCTGCTACCTCAGGAGTGGGTTCAACATT
TCTATCAAGAGGCCGCACCTAGTATGAGCGAGGTGGCTTTGGTCAGATACATCAATCCAGACACAGGAAGAGCACT
GTTCGAGGCCAAGCTGCACAGAGCCGGCTTCATGACCGTCTCATCCAATACATCCGCACCCGTAGTAGTCCCCGCCA
ACGGGTACTTCAGATTCGACAGTTGGGTGAATCAGTTTTACTCGTTGGCCCCCATGGGCACAGGGAACGGTCGCCG
ACGGATCCAGTAA

FIGURE 30G
Amino acid sequence of VP1_GIl.2_CGMH47_A39V+E80S+A90L (SEQ ID NO:182)

MKMASNDAAPSTDGAAGLVPESNNEVMALEPVAGAALAVPVTGQTNIIDPWIRANFVQAPNGEFTVSPRNSPGEVLL
NLSLGPELNPYLLHLARMYNGYAGGMEVQVMLAGNAFTAGKLVFAAVPPHFPVENLSPQQITMFPHVIIDVRTLEPVLL
PLPDVRNNFFHYNQKDDPKMRIVAMLYTPLRSNGSGDDVFTVSCRVLTRPSPDFDFTYLVPPTVESKTKPFTLPILTLGELS
NSRFPVSIDOQMYTSPNEVISVQCONGRCTLDGELQGTTQLQVSGICAFKGEVTAHLHDNDHLYNVTITNLNGSPFDPSED
IPAPLGVPDFQGRVFGVISQRDKHNTPGHNEPANRAHDAVVPTYTAQYTPKLGQIQIGTWQTDDLTVNQPVKFTPVGL
NDTDHFNQWVVPRYAGALNLNTNLAPSVAPVFPGERLLFFRSYIPLKGGYGTPAIDCLLPQEWVQHFYQEAAPSMSEVA
LVRYINPDTGRALFEAKLHRAGFMTVSSNTSAPVVVPANGYFRFDSWVNQFYSLAPMGTGNGRRRIQ

FIGURE 30H
Nucleic acid sequence of human codon optimized VP1_GIl.2_CGMH47_A39V+E80S+A90L (SEQ ID NO:183)

ATGAAGATGGCATCCAACGACGCCGCACCCAGCACAGACGGAGCTGCCGGATTGGTACCCGAGTCTAATAACGAG
GTGATGGCCTTGGAGCCTGTTGCAGGGGCTGCCCTCGCAGTGCCTGTGACCGGGCAGACAAATATCATCGATCCTT
GGATTAGAGCTAATTTCGTGCAAGCCCCAAATGGGGAGTTTACGGTCAGCCCTAGAAATAGCCCTGGGGAAGTGCT
CCTCAATCTCAGCCTGGGACCAGAACTTAATCCGTACCTGCTCCACCTGGCCCGGATGTACAATGGATATGCAGGAG
GGATGGAGGTGCAGGTTATGCTGGCTGGCAATGCCTTTACAGCAGGCAAACTCGTTTTCGCAGCCGTCCCTCCCCAC
TTCCCAGTTGAAAATCTTTCCCCTCAGCAGATTACCATGTTTCCCCATGTCATCATCGATGTGCGTACCCTGGAACCTG
TGCTGTTGCCTTTACCAGACGTGCGGAATAATTTCTTTCACTATAATCAGAAGGATGACCCAAAAATGCGGATCGTTG
CGATGCTTTATACTCCCCTGCGTAGCAATGGTAGTGGGGATGACGTTTTTACAGTGAGTTGTCGGGTACTAACTCGC
CCTTCACCAGACTTCGACTTTACGTACTTGGTGCCTCCCACTGTCGAAAGCAAAACTAAGCCATTCACACTTCCCATCC
TCACCCTCGGAGAACTCTCGAACTCCCGCTTCCCTGTTTCAATTGATCAGATGTACACGTCTCCAAATGAAGTCATTTC
TGTGCAGTGTCAGAACGGCAGGTGCACCTTAGACGGTGAACTGCAGGGGACAACGCAGTTGCAGGTCAGTGGAAT
TTGCGCCTTTAAGGGCGAAGTGACAGCTCACCTCCACGACAACGATCATCTCTACAATGTTACTATTACTAATCTCAA
TGGAAGTCCTTTCGACCCCTCGGAAGATATTCCCGCTCCACTCGGAGTACCTGACTTTCAGGGACGCGTCTTCGGCG
TGATATCACAACGAGATAAGCATAACACACCCGGACATAATGAGCCAGCCAATAGAGCCCACGACGCAGTCGTTCC
GACCTATACGGCTCAGTACACCCCAAAGCTCGGCCAGATACAAATCGGGACTTGGCAGACCGATGACCTCACTGTG
AATCAACCTGTGAAATTCACTCCAGTAGGTCTGAATGATACAGACCACTTTAACCAGTGGGTGGTCCCTAGATACGC

69/140



CA 03083857 2020-05-28

WO 2019/104439 PCT/CA2018/051530

Figure 30H (cont)

CGGAGCCTTGAACCTAAACACTAACCTTGCCCCTTCCGTTGCACCTGTGTTTCCGGGGGAGCGGTTGCTCTTCTTITAG
AAGCTATATTCCTCTGAAGGGCGGGTATGGTACTCCAGCAATCGACTGCCTGCTACCTCAGGAGTGGGTTCAACATT
TCTATCAAGAGGCCGCACCTAGTATGAGCGAGGTGGCTTTGGTCAGATACATCAATCCAGACACAGGAAGAGCACT
GTTCGAGGCCAAGCTGCACAGAGCCGGCTTCATGACCGTCTCATCCAATACATCCGCACCCGTAGTAGTCCCCGCCA
ACGGGTACTTCAGATTCGACAGTTGGGTGAATCAGTTTTACTCGTTGGCCCCCATGGGCACAGGGAACGGTCGCCG

ACGGATCCAGTAA

FIGURE 30l
Amino acid sequence of VP1_GlIl.2_CGMH47_ R53I+E80S+A90L (SEQ ID NO:184)

MKMASNDAAPSTDGAAGLVPESNNEVMALEPVAGAALAAPVTGQTNIIDPWIIANFVQAPNGEFTVSPRNSPGEVLLN
LSLGPELNPYLLHLARMYNGYAGGMEVQVMLAGNAFTAGKLVFAAVPPHFPVENLSPQQITMFPHVIIDVRTLEPVLLPL
PDVRNNFFHYNQKDDPKMRIVAMLYTPLRSNGSGDDVFTVSCRVLTRPSPDFDFTYLVPPTVESKTKPFTLPILTLGELSNS
RFPVSIDOQMYTSPNEVISVOQCONGRCTLDGELQGTTQLQVSGICAFKGEVTAHLHDNDHLYNVTITNLNGSPFDPSEDIP
APLGVPDFQGRVFGVISORDKHNTPGHNEPANRAHDAVVPTYTAQYTPKLGQIQIGTWQTDDLTVNQPVKFTPVGLND
TDHFNQWVVPRYAGALNLNTNLAPSVAPVFPGERLLFFRSYIPLKGGYGTPAIDCLLPQEWVQHFYQEAAPSMSEVALV
RYINPDTGRALFEAKLHRAGFMTVSSNTSAPVVVPANGYFRFDSWVNQFYSLAPMGTGNGRRRIQ

FIGURE 30J
Nucleic acid sequence of human codon optimized VP1_GIl.2_CGMH47_ R53I1+E80S+A90L (SEQ ID NO:185)

ATGAAGATGGCATCCAACGACGCCGCACCCAGCACAGACGGAGCTGCCGGATTGGTACCCGAGTCTAATAACGAG
GTGATGGCCTTGGAGCCTGTTGCAGGGGCTGCCCTCGCAGCTCCTGTGACCGGGCAGACAAATATCATCGATCCTTG
GATTATCGCTAATTTCGTGCAAGCCCCAAATGGGGAGTTTACGGTCAGCCCTAGAAATAGCCCTGGGGAAGTGCTCC
TCAATCTCAGCCTGGGACCAGAACTTAATCCGTACCTGCTCCACCTGGCCCGGATGTACAATGGATATGCAGGAGGG
ATGGAGGTGCAGGTTATGCTGGCTGGCAATGCCTTTACAGCAGGCAAACTCGTTTTCGCAGCCGTCCCTCCCCACTT
CCCAGTTGAAAATCTTTCCCCTCAGCAGATTACCATGTTTCCCCATGTCATCATCGATGTGCGTACCCTGGAACCTGT
GCTGTTGCCTTTACCAGACGTGCGGAATAATTTCTTTCACTATAATCAGAAGGATGACCCAAAAATGCGGATCGTTG
CGATGCTTTATACTCCCCTGCGTAGCAATGGTAGTGGGGATGACGTTTTTACAGTGAGTTGTCGGGTACTAACTCGC
CCTTCACCAGACTTCGACTTTACGTACTTGGTGCCTCCCACTGTCGAAAGCAAAACTAAGCCATTCACACTTCCCATCC
TCACCCTCGGAGAACTCTCGAACTCCCGCTTCCCTGTTTCAATTGATCAGATGTACACGTCTCCAAATGAAGTCATTTC
TGTGCAGTGTCAGAACGGCAGGTGCACCTTAGACGGTGAACTGCAGGGGACAACGCAGTTGCAGGTCAGTGGAAT
TTGCGCCTTTAAGGGCGAAGTGACAGCTCACCTCCACGACAACGATCATCTCTACAATGTTACTATTACTAATCTCAA
TGGAAGTCCTTTCGACCCCTCGGAAGATATTCCCGCTCCACTCGGAGTACCTGACTTTCAGGGACGCGTCTTCGGCG
TGATATCACAACGAGATAAGCATAACACACCCGGACATAATGAGCCAGCCAATAGAGCCCACGACGCAGTCGTTCC
GACCTATACGGCTCAGTACACCCCAAAGCTCGGCCAGATACAAATCGGGACTTGGCAGACCGATGACCTCACTGTG
AATCAACCTGTGAAATTCACTCCAGTAGGTCTGAATGATACAGACCACTTTAACCAGTGGGTGGTCCCTAGATACGC
CGGAGCCTTGAACCTAAACACTAACCTTGCCCCTTCCGTTGCACCTGTGTTTCCGGGGGAGCGGTTGCTCTTCTTITAG
AAGCTATATTCCTCTGAAGGGCGGGTATGGTACTCCAGCAATCGACTGCCTGCTACCTCAGGAGTGGGTTCAACATT
TCTATCAAGAGGCCGCACCTAGTATGAGCGAGGTGGCTTTGGTCAGATACATCAATCCAGACACAGGAAGAGCACT
GTTCGAGGCCAAGCTGCACAGAGCCGGCTTCATGACCGTCTCATCCAATACATCCGCACCCGTAGTAGTCCCCGCCA
ACGGGTACTTCAGATTCGACAGTTGGGTGAATCAGTTTTACTCGTTGGCCCCCATGGGCACAGGGAACGGTCGCCG
ACGGATCCAGTAA
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FIGURE 30K
Amino acid sequence of VP1_GlIl.2_CGMH47_A39V+ R53I1+E80S+A90L (SEQ ID NO:186)

MKMASNDAAPSTDGAAGLVPESNNEVMALEPVAGAALAVPVTGQTNIIDPWIIANFVOQAPNGEFTVSPRNSPGEVLLN
LSLGPELNPYLLHLARMYNGYAGGMEVQVMLAGNAFTAGKLVFAAVPPHFPVENLSPQQITMFPHVIIDVRTLEPVLLPL
PDVRNNFFHYNQKDDPKMRIVAMLYTPLRSNGSGDDVFTVSCRVLTRPSPDFDFTYLVPPTVESKTKPFTLPILTLGELSNS
RFPVSIDOQMYTSPNEVISVOQCONGRCTLDGELQGTTQLQVSGICAFKGEVTAHLHDNDHLYNVTITNLNGSPFDPSEDIP
APLGVPDFQGRVFGVISORDKHNTPGHNEPANRAHDAVVPTYTAQYTPKLGQIQIGTWQTDDLTVNQPVKFTPVGLND
TDHFNQWVVPRYAGALNLNTNLAPSVAPVFPGERLLFFRSYIPLKGGYGTPAIDCLLPQEWVQHFYQEAAPSMSEVALV
RYINPDTGRALFEAKLHRAGFMTVSSNTSAPVVVPANGYFRFDSWVNQFYSLAPMGTGNGRRRIQ

FIGURE 30L (SEQ ID NO:187)
Nucleic acid sequence of human codon optimized VP1_Gll.2_CGMH47_A39V+ R531+E80S+A90L

ATGAAGATGGCATCCAACGACGCCGCACCCAGCACAGACGGAGCTGCCGGATTGGTACCCGAGTCTAATAACGAG
GTGATGGCCTTGGAGCCTGTTGCAGGGGCTGCCCTCGCAGTGCCTGTGACCGGGCAGACAAATATCATCGATCCTT
GGATTATCGCTAATTTCGTGCAAGCCCCAAATGGGGAGTTTACGGTCAGCCCTAGAAATAGCCCTGGGGAAGTGCT
CCTCAATCTCAGCCTGGGACCAGAACTTAATCCGTACCTGCTCCACCTGGCCCGGATGTACAATGGATATGCAGGAG
GGATGGAGGTGCAGGTTATGCTGGCTGGCAATGCCTTTACAGCAGGCAAACTCGTTTTCGCAGCCGTCCCTCCCCAC
TTCCCAGTTGAAAATCTTTCCCCTCAGCAGATTACCATGTTTCCCCATGTCATCATCGATGTGCGTACCCTGGAACCTG
TGCTGTTGCCTTTACCAGACGTGCGGAATAATTTCTTTCACTATAATCAGAAGGATGACCCAAAAATGCGGATCGTTG
CGATGCTTTATACTCCCCTGCGTAGCAATGGTAGTGGGGATGACGTTTTTACAGTGAGTTGTCGGGTACTAACTCGC
CCTTCACCAGACTTCGACTTTACGTACTTGGTGCCTCCCACTGTCGAAAGCAAAACTAAGCCATTCACACTTCCCATCC
TCACCCTCGGAGAACTCTCGAACTCCCGCTTCCCTGTTTCAATTGATCAGATGTACACGTCTCCAAATGAAGTCATTTC
TGTGCAGTGTCAGAACGGCAGGTGCACCTTAGACGGTGAACTGCAGGGGACAACGCAGTTGCAGGTCAGTGGAAT
TTGCGCCTTTAAGGGCGAAGTGACAGCTCACCTCCACGACAACGATCATCTCTACAATGTTACTATTACTAATCTCAA
TGGAAGTCCTTTCGACCCCTCGGAAGATATTCCCGCTCCACTCGGAGTACCTGACTTTCAGGGACGCGTCTTCGGCG
TGATATCACAACGAGATAAGCATAACACACCCGGACATAATGAGCCAGCCAATAGAGCCCACGACGCAGTCGTTCC
GACCTATACGGCTCAGTACACCCCAAAGCTCGGCCAGATACAAATCGGGACTTGGCAGACCGATGACCTCACTGTG
AATCAACCTGTGAAATTCACTCCAGTAGGTCTGAATGATACAGACCACTTTAACCAGTGGGTGGTCCCTAGATACGC
CGGAGCCTTGAACCTAAACACTAACCTTGCCCCTTCCGTTGCACCTGTGTTTCCGGGGGAGCGGTTGCTCTTCTTITAG
AAGCTATATTCCTCTGAAGGGCGGGTATGGTACTCCAGCAATCGACTGCCTGCTACCTCAGGAGTGGGTTCAACATT
TCTATCAAGAGGCCGCACCTAGTATGAGCGAGGTGGCTTTGGTCAGATACATCAATCCAGACACAGGAAGAGCACT
GTTCGAGGCCAAGCTGCACAGAGCCGGCTTCATGACCGTCTCATCCAATACATCCGCACCCGTAGTAGTCCCCGCCA
ACGGGTACTTCAGATTCGACAGTTGGGTGAATCAGTTTTACTCGTTGGCCCCCATGGGCACAGGGAACGGTCGCCG
ACGGATCCAGTAA

Figure 31A
Amino acid sequence of VP1_GIl.3_Jing E80S (SEQ ID NO:46)

MKMASNDAAPSNDGAAGLVPEISSEAMALEPVAGAAIAAPLTGQQNIIDPWIMNNFVOQAPGGEFTVSPRNSPGEVLLN
LSLGPEINPYLAHLARMYNGYAGGFEVQVVLAGNAFTAGKIIFAAIPPNFPIDNLSAAQITMCPHVIVDVRQLEPVNLPMP
DVRNNFFHYNQGSDSRLRLIAMLYTPLRANNSGDDVFTVSCRVLTRPSPDFSFNFLVPPTVESKTKPFSLPILTISEMSNSRF
PVPIDSLHTSPTENIVVQCQONGRVTLDGELMGTTQLLPSQICAFRGTLTRSTSRASDQADTATPRLFNYYWHIQLDNLNG
TPYDPAEDIPAPLGTPDFRGKVFGVASQRNPDATTRAHEAKIDTTSGRFTPKLGSLEISTESGDFDQNQPTRFTPVGIGVD
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HEPDFQQWALPDYAGQFTHNMNLAPAVAPNFPGEQLLFFRSQLPSSGGRSNGILDCLVPQEWVQHFYQESAPSQTQV
ALVRYVNPDTGRVLFEAKLHKLRFMTIAKSGDSPITVPPNGYFRFESWVNPFYTLAPMGTGNGRRRIQ

Figure 31B
Nucleic acid sequence of human codon optimized VP1_GII.3_Jing_E80S (SEQ ID NO:47)

ATGAAAATGGCTTCCAACGATGCAGCACCCTCTAATGATGGCGCTGCCGGACTTGTGCCGGAGATTAGCTCTGAGG
CTATGGCCCTAGAACCAGTAGCCGGGGCAGCCATAGCTGCCCCACTGACTGGCCAGCAGAATATCATTGACCCCTG
GATAATGAACAATTTCGTGCAGGCACCGGGGGGAGAATTCACGGTCTCTCCTCGAAACTCCCCCGGGGAGGTTCTCT
TGAATTTGAGCCTGGGCCCTGAAATTAATCCTTATCTGGCCCATCTAGCCCGAATGTACAACGGCTACGCCGGAGGT
TTCGAGGTCCAGGTGGTGCTCGCTGGTAACGCCTTCACAGCTGGCAAGATCATTTTTGCAGCAATCCCTCCAAACTTC
CCTATCGATAATCTTAGTGCCGCCCAGATCACAATGTGCCCTCACGTTATCGTAGATGTGAGGCAGCTGGAACCTGT
CAATCTCCCAATGCCCGACGTGCGCAACAACTTCTTTCACTATAACCAGGGATCTGACTCCCGCCTTCGCCTTATCGCT
ATGCTGTACACCCCTCTGAGGGCTAACAATTCCGGAGATGACGTTTTCACTGTGAGTTGTCGAGTCCTGACACGTCC
ATCTCCTGACTTTAGCTTTAATTTCCTCGTGCCCCCCACAGTGGAATCCAAAACTAAGCCATTCTCTCTGCCAATTCTT
ACCATTAGCGAAATGTCGAATAGTAGGTTCCCGGTGCCCATAGATTCACTGCATACCAGTCCAACAGAAAACATCGT
CGTACAGTGTCAGAACGGACGCGTGACTCTCGACGGGGAGCTTATGGGCACTACCCAGCTGCTGCCCAGCCAGATA
TGCGCCTTCCGCGGCACACTGACTAGAAGCACTTCGCGTGCTTCTGACCAGGCAGATACAGCTACACCAAGGCTGTT
CAATTATTATTGGCATATACAACTCGATAATCTGAATGGCACTCCTTATGACCCAGCCGAGGACATCCCCGCCCCACT
TGGCACCCCGGACTTTAGAGGGAAGGTCTTTGGAGTGGCTTCTCAAAGAAATCCCGACGCAACCACCCGGGCCCAC
GAGGCCAAAATCGATACTACATCAGGGCGTTTCACCCCTAAGTTAGGCAGTCTGGAGATATCTACCGAAAGTGGAG
ATTTCGATCAGAACCAGCCAACCCGGTTTACCCCCGTGGGAATCGGGGTTGACCACGAACCGGATTTCCAGCAGTG
GGCTCTGCCTGATTACGCAGGCCAGTTCACACATAACATGAATCTTGCCCCCGCTGTGGCCCCCAACTTCCCGGGAG
AACAACTTCTGTTTTTCAGGAGCCAACTGCCTTCCAGCGGCGGCCGATCTAACGGGATTTTGGACTGTCTCGTGCCCC
AGGAATGGGTGCAGCATTTTTACCAGGAGTCCGCGCCCTCCCAGACGCAGGTGGCTCTGGTTAGATATGTCAATCCC
GACACCGGCAGGGTGCTATTTGAGGCAAAGCTGCACAAGCTTCGCTTTATGACTATCGCTAAGAGCGGTGATTCGCC
TATTACAGTGCCCCCCAACGGATACTTCAGATTTGAGAGTTGGGTGAACCCATTCTATACCCTGGCCCCCATGGGTAC
AGGCAATGGCAGACGGCGGATCCAGTAA

Figure 31C
Amino acid sequence of VP1_GII.3_Jing A90L (SEQ ID NO:48)

MKMASNDAAPSNDGAAGLVPEISSEAMALEPVAGAAIAAPLTGQQNIIDPWIMNNFVOQAPGGEFTVSPRNSPGEVLLN
LELGPEINPYLLHLARMYNGYAGGFEVQVVLAGNAFTAGKIIFAAIPPNFPIDNLSAAQITMCPHVIVDVRQLEPVNLPMP
DVRNNFFHYNQGSDSRLRLIAMLYTPLRANNSGDDVFTVSCRVLTRPSPDFSFNFLVPPTVESKTKPFSLPILTISEMSNSRF
PVPIDSLHTSPTENIVVQCQONGRVTLDGELMGTTQLLPSQICAFRGTLTRSTSRASDQADTATPRLFNYYWHIQLDNLNG
TPYDPAEDIPAPLGTPDFRGKVFGVASQRNPDATTRAHEAKIDTTSGRFTPKLGSLEISTESGDFDQNQPTRFTPVGIGVD
HEPDFQQWALPDYAGQFTHNMNLAPAVAPNFPGEQLLFFRSQLPSSGGRSNGILDCLVPQEWVQHFYQESAPSQTQV
ALVRYVNPDTGRVLFEAKLHKLRFMTIAKSGDSPITVPPNGYFRFESWVNPFYTLAPMGTGNGRRRIQ
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Figure 31D
Nucleic acid sequence of human codon optimized VP1_GII.3_Jing_A90L (SEQ ID NO:49)

ATGAAAATGGCTTCCAACGATGCAGCACCCTCTAATGATGGCGCTGCCGGACTTGTGCCGGAGATTAGCTCTGAGG
CTATGGCCCTAGAACCAGTAGCCGGGGCAGCCATAGCTGCCCCACTGACTGGCCAGCAGAATATCATTGACCCCTG
GATAATGAACAATTTCGTGCAGGCACCGGGGGGAGAATTCACGGTCTCTCCTCGAAACTCCCCCGGGGAGGTTCTCT
TGAATTTGGAACTGGGCCCTGAAATTAATCCTTATCTGCTCCATCTAGCCCGAATGTACAACGGCTACGCCGGAGGT
TTCGAGGTCCAGGTGGTGCTCGCTGGTAACGCCTTCACAGCTGGCAAGATCATTTTTGCAGCAATCCCTCCAAACTTC
CCTATCGATAATCTTAGTGCCGCCCAGATCACAATGTGCCCTCACGTTATCGTAGATGTGAGGCAGCTGGAACCTGT
CAATCTCCCAATGCCCGACGTGCGCAACAACTTCTTTCACTATAACCAGGGATCTGACTCCCGCCTTCGCCTTATCGCT
ATGCTGTACACCCCTCTGAGGGCTAACAATTCCGGAGATGACGTTTTCACTGTGAGTTGTCGAGTCCTGACACGTCC
ATCTCCTGACTTTAGCTTTAATTTCCTCGTGCCCCCCACAGTGGAATCCAAAACTAAGCCATTCTCTCTGCCAATTCTT
ACCATTAGCGAAATGTCGAATAGTAGGTTCCCGGTGCCCATAGATTCACTGCATACCAGTCCAACAGAAAACATCGT
CGTACAGTGTCAGAACGGACGCGTGACTCTCGACGGGGAGCTTATGGGCACTACCCAGCTGCTGCCCAGCCAGATA
TGCGCCTTCCGCGGCACACTGACTAGAAGCACTTCGCGTGCTTCTGACCAGGCAGATACAGCTACACCAAGGCTGTT
CAATTATTATTGGCATATACAACTCGATAATCTGAATGGCACTCCTTATGACCCAGCCGAGGACATCCCCGCCCCACT
TGGCACCCCGGACTTTAGAGGGAAGGTCTTTGGAGTGGCTTCTCAAAGAAATCCCGACGCAACCACCCGGGCCCAC
GAGGCCAAAATCGATACTACATCAGGGCGTTTCACCCCTAAGTTAGGCAGTCTGGAGATATCTACCGAAAGTGGAG
ATTTCGATCAGAACCAGCCAACCCGGTTTACCCCCGTGGGAATCGGGGTTGACCACGAACCGGATTTCCAGCAGTG
GGCTCTGCCTGATTACGCAGGCCAGTTCACACATAACATGAATCTTGCCCCCGCTGTGGCCCCCAACTTCCCGGGAG
AACAACTTCTGTTTTTCAGGAGCCAACTGCCTTCCAGCGGCGGCCGATCTAACGGGATTTTGGACTGTCTCGTGCCCC
AGGAATGGGTGCAGCATTTTTACCAGGAGTCCGCGCCCTCCCAGACGCAGGTGGCTCTGGTTAGATATGTCAATCCC
GACACCGGCAGGGTGCTATTTGAGGCAAAGCTGCACAAGCTTCGCTTTATGACTATCGCTAAGAGCGGTGATTCGCC
TATTACAGTGCCCCCCAACGGATACTTCAGATTTGAGAGTTGGGTGAACCCATTCTATACCCTGGCCCCCATGGGTAC
AGGCAATGGCAGACGGCGGATCCAGTAA

Figure 31E
Amino acid sequence of VP1_GIl.3_Jing E80S+A90L (SEQ ID NO:50)

MKMASNDAAPSNDGAAGLVPEISSEAMALEPVAGAAIAAPLTGQQNIIDPWIMNNFVOQAPGGEFTVSPRNSPGEVLLN
LSLGPEINPYLLHLARMYNGYAGGFEVQVVLAGNAFTAGKIIFAAIPPNFPIDNLSAAQITMCPHVIVDVRQLEPVNLPMP
DVRNNFFHYNQGSDSRLRLIAMLYTPLRANNSGDDVFTVSCRVLTRPSPDFSFNFLVPPTVESKTKPFSLPILTISEMSNSRF
PVPIDSLHTSPTENIVVQCQONGRVTLDGELMGTTQLLPSQICAFRGTLTRSTSRASDQADTATPRLFNYYWHIQLDNLNG
TPYDPAEDIPAPLGTPDFRGKVFGVASQRNPDATTRAHEAKIDTTSGRFTPKLGSLEISTESGDFDQNQPTRFTPVGIGVD
HEPDFQQWALPDYAGQFTHNMNLAPAVAPNFPGEQLLFFRSQLPSSGGRSNGILDCLVPQEWVQHFYQESAPSQTQV
ALVRYVNPDTGRVLFEAKLHKLRFMTIAKSGDSPITVPPNGYFRFESWVNPFYTLAPMGTGNGRRRIQ

Figure 31F
Nucleic acid sequence of human codon optimized VP1_GIl.3_Jing_ E80S+A90L (SEQ ID NO:51)

ATGAAAATGGCTTCCAACGATGCAGCACCCTCTAATGATGGCGCTGCCGGACTTGTGCCGGAGATTAGCTCTGAGG
CTATGGCCCTAGAACCAGTAGCCGGGGCAGCCATAGCTGCCCCACTGACTGGCCAGCAGAATATCATTGACCCCTG
GATAATGAACAATTTCGTGCAGGCACCGGGGGGAGAATTCACGGTCTCTCCTCGAAACTCCCCCGGGGAGGTTCTCT
TGAATTTGAGCCTGGGCCCTGAAATTAATCCTTATCTGCTCCATCTAGCCCGAATGTACAACGGCTACGCCGGAGGT
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Figure 31F (cont)

TTCGAGGTCCAGGTGGTGCTCGCTGGTAACGCCTTCACAGCTGGCAAGATCATTTTTGCAGCAATCCCTCCAAACTTC
CCTATCGATAATCTTAGTGCCGCCCAGATCACAATGTGCCCTCACGTTATCGTAGATGTGAGGCAGCTGGAACCTGT
CAATCTCCCAATGCCCGACGTGCGCAACAACTTCTTTCACTATAACCAGGGATCTGACTCCCGCCTTCGCCTTATCGCT
ATGCTGTACACCCCTCTGAGGGCTAACAATTCCGGAGATGACGTTTTCACTGTGAGTTGTCGAGTCCTGACACGTCC
ATCTCCTGACTTTAGCTTTAATTTCCTCGTGCCCCCCACAGTGGAATCCAAAACTAAGCCATTCTCTCTGCCAATTCTT
ACCATTAGCGAAATGTCGAATAGTAGGTTCCCGGTGCCCATAGATTCACTGCATACCAGTCCAACAGAAAACATCGT
CGTACAGTGTCAGAACGGACGCGTGACTCTCGACGGGGAGCTTATGGGCACTACCCAGCTGCTGCCCAGCCAGATA
TGCGCCTTCCGCGGCACACTGACTAGAAGCACTTCGCGTGCTTCTGACCAGGCAGATACAGCTACACCAAGGCTGTT
CAATTATTATTGGCATATACAACTCGATAATCTGAATGGCACTCCTTATGACCCAGCCGAGGACATCCCCGCCCCACT
TGGCACCCCGGACTTTAGAGGGAAGGTCTTTGGAGTGGCTTCTCAAAGAAATCCCGACGCAACCACCCGGGCCCAC
GAGGCCAAAATCGATACTACATCAGGGCGTTTCACCCCTAAGTTAGGCAGTCTGGAGATATCTACCGAAAGTGGAG
ATTTCGATCAGAACCAGCCAACCCGGTTTACCCCCGTGGGAATCGGGGTTGACCACGAACCGGATTTCCAGCAGTG
GGCTCTGCCTGATTACGCAGGCCAGTTCACACATAACATGAATCTTGCCCCCGCTGTGGCCCCCAACTTCCCGGGAG
AACAACTTCTGTTTTTCAGGAGCCAACTGCCTTCCAGCGGCGGCCGATCTAACGGGATTTTGGACTGTCTCGTGCCCC
AGGAATGGGTGCAGCATTTTTACCAGGAGTCCGCGCCCTCCCAGACGCAGGTGGCTCTGGTTAGATATGTCAATCCC
GACACCGGCAGGGTGCTATTTGAGGCAAAGCTGCACAAGCTTCGCTTTATGACTATCGCTAAGAGCGGTGATTCGCC
TATTACAGTGCCCCCCAACGGATACTTCAGATTTGAGAGTTGGGTGAACCCATTCTATACCCTGGCCCCCATGGGTAC
AGGCAATGGCAGACGGCGGATCCAGTAA

Figure 32A
Amino acid sequence of VP1_GlIl.4_Syd12 A39V (SEQ ID NO:53)

MKMASSDANPSDGSAANLVPEVNNEVMALEPVVGAAIAVPVAGQQNVIDPWIRNNFVQAPGGEFTVSPRNAPGEIL
WSAPLGPDLNPYLSHLARMYNGYAGGFEVQVILAGNAFTAGKVIFAAVPPNFPTEGLSPSQVTMFPHIVVDVRQLEPVLI
PLPDVRNNFYHYNQSNDPTIKLIAMLYTPLRANNAGDDVFTVSCRVLTRPSPDFDFIFLVPPTVESRTKPFSVPVLTVEEMT
NSRFPIPLEKLFTGPSSAFVVQPQNGRCTTDGVLLGTTQLSPYNICTFRGDVTHITGSRNYTMNLASQNWNDYDPTEEIP
APLGTPDFVGKIQGVLTQTTRTDGSTRGHKATVYTGSADFAPKLGRVQFETDTDRDFEANQNTKFTPVGVIQDGGTTHR
NEPQQWVLPSYSGRNTHNVHLAPAVAPTFPGEQLLFFRSTMPGCSGYPNMDLDCLLPQEWVQYFYQEAAPAQSDVAL
LRFVNPDTGRVLFECKLHKSGYVTVAHTGQHDLVIPPNGYFRFDSWVNQFYTLAPMGNGTGRRRAV

Figure 32B
Nucleic acid sequence of human codon optimized VP1_GIl.4 Syd12_ A39V (SEQ ID NO:54)

ATGAAAATGGCCTCGAGTGACGCTAACCCTAGTGACGGCAGCGCCGCCAATCTTGTGCCTGAGGTTAATAATGAGG

TGATGGCCCTGGAGCCTGTGGTGGGCGCAGCCATAGCAGTCCCCGTGGCCGGTCAGCAGAATGTGATTGACCCGTG
GATACGCAACAATTTTGTCCAAGCCCCTGGTGGGGAGTTCACCGTTAGCCCGAGAAATGCGCCAGGAGAAATCCTG

TGGTCGGCCCCATTGGGACCCGATCTGAACCCCTATTTGTCACATCTCGCTCGGATGTACAACGGGTATGCCGGCGG
ATTTGAAGTGCAGGTGATTCTGGCTGGGAACGCGTTCACTGCTGGCAAAGTGATCTTTGCAGCGGTGCCTCCCAACT
TCCCCACTGAAGGACTGTCTCCAAGCCAGGTCACAATGTTTCCACACATCGTGGTGGACGTACGGCAGCTAGAGCCT
GTCCTGATTCCCCTCCCTGATGTACGCAATAATTTCTACCACTACAATCAATCCAATGATCCGACCATTAAACTCATCG
CGATGTTGTACACCCCTCTGCGCGCTAACAATGCTGGAGACGACGTATTCACCGTGTCATGCAGAGTGCTCACCAGA
CCTTCACCAGACTTTGACTTTATCTTCTTAGTGCCCCCCACTGTTGAGAGCCGAACCAAGCCCTTTAGTGTCCCCGTAC
TCACAGTCGAGGAGATGACAAATAGCCGCTTTCCAATCCCCCTTGAGAAACTGTTCACAGGACCTTCCTCGGCATTC
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GTGGTTCAGCCACAGAACGGACGCTGCACAACTGACGGCGTGCTGCTCGGAACCACCCAGCTTAGCCCTGTTAATAT
CTGTACGTTTAGAGGCGACGTAACTCACATAACTGGCTCACGGAACTATACCATGAATCTGGCATCACAGAATTGGA
ATGACTACGACCCAACCGAAGAGATTCCCGCACCTCTTGGAACCCCCGACTTTGTGGGAAAAATACAGGGCGTCCTG
ACACAAACCACCAGAACCGATGGCTCCACACGGGGACACAAGGCAACCGTCTACACTGGCTCTGCCGATTTTGCCCC
GAAACTGGGTAGAGTGCAGTTTGAGACCGACACTGACCGGGACTTTGAAGCCAATCAGAATACTAAGTTCACACCT
GTAGGAGTGATTCAGGACGGGGGCACCACTCACCGGAACGAGCCGCAACAATGGGTCCTGCCCTCTTATAGCGGG
AGGAATACTCATAATGTGCATTTGGCTCCTGCAGTGGCTCCCACGTTTCCCGGGGAACAACTGCTCTTTTTTCGTTCA
ACCATGCCTGGATGCTCCGGATATCCCAATATGGATCTCGATTGCCTGCTCCCACAGGAATGGGTGCAGTATTTTTAT
CAAGAGGCCGCACCAGCCCAATCCGACGTCGCACTTCTGCGGTTCGTGAATCCAGACACAGGCCGCGTGTTGTTTGA
GTGCAAATTGCACAAATCAGGATACGTTACAGTGGCTCATACTGGACAGCATGACCTGGTGATCCCACCCAACGGAT
ATTTTAGGTTCGACTCCTGGGTGAATCAGTTTTATACATTAGCCCCCATGGGGAATGGGACTGGCAGACGCAGGGCT
GTCTGA

Figure 32C
Amino acid sequence of VP1_GlIl.4_Syd12 V47P (SEQ ID NO:55)

MKMASSDANPSDGSAANLVPEVNNEVMALEPVVGAAIAAPVAGQQNPIDPWIRNNFVQAPGGEFTVSPRNAPGEIL
WSAPLGPDLNPYLSHLARMYNGYAGGFEVQVILAGNAFTAGKVIFAAVPPNFPTEGLSPSQVTMFPHIVVDVRQLEPVLI
PLPDVRNNFYHYNQSNDPTIKLIAMLYTPLRANNAGDDVFTVSCRVLTRPSPDFDFIFLVPPTVESRTKPFSVPVLTVEEMT
NSRFPIPLEKLFTGPSSAFVVQPQNGRCTTDGVLLGTTQLSPYNICTFRGDVTHITGSRNYTMNLASQNWNDYDPTEEIP
APLGTPDFVGKIQGVLTQTTRTDGSTRGHKATVYTGSADFAPKLGRVQFETDTDRDFEANQNTKFTPVGVIQDGGTTHR
NEPQQWVLPSYSGRNTHNVHLAPAVAPTFPGEQLLFFRSTMPGCSGYPNMDLDCLLPQEWVQYFYQEAAPAQSDVAL
LRFVNPDTGRVLFECKLHKSGYVTVAHTGQHDLVIPPNGYFRFDSWVNQFYTLAPMGNGTGRRRAV

Figure 32D
Nucleic acid sequence of human codon optimized VP1_Gll.4_Syd12 VA7P (SEQ ID NO:56)

ATGAAAATGGCCTCGAGTGACGCTAACCCTAGTGACGGCAGCGCCGCCAATCTTGTGCCTGAGGTTAATAATGAGG
TGATGGCCCTGGAGCCTGTGGTGGGCGCAGCCATAGCAGCGCCCGTGGCCGGTCAGCAGAATCCCATTGACCCAGTG
GATACGCAACAATTTTGTCCAAGCCCCTGGTGGGGAGTTCACCGTTAGCCCGAGAAATGCGCCAGGAGAAATCCTG
TGGTCGGCCCCATTGGGACCCGATCTGAACCCCTATTTGTCACATCTCGCTCGGATGTACAACGGGTATGCCGGCGG
ATTTGAAGTGCAGGTGATTCTGGCTGGGAACGCGTTCACTGCTGGCAAAGTGATCTTTGCAGCGGTGCCTCCCAACT
TCCCCACTGAAGGACTGTCTCCAAGCCAGGTCACAATGTTTCCACACATCGTGGTGGACGTACGGCAGCTAGAGCCT
GTCCTGATTCCCCTCCCTGATGTACGCAATAATTTCTACCACTACAATCAATCCAATGATCCGACCATTAAACTCATCG
CGATGTTGTACACCCCTCTGCGCGCTAACAATGCTGGAGACGACGTATTCACCGTGTCATGCAGAGTGCTCACCAGA
CCTTCACCAGACTTTGACTTTATCTTCTTAGTGCCCCCCACTGTTGAGAGCCGAACCAAGCCCTTTAGTGTCCCCGTAC
TCACAGTCGAGGAGATGACAAATAGCCGCTTTCCAATCCCCCTTGAGAAACTGTTCACAGGACCTTCCTCGGCATTC
GTGGTTCAGCCACAGAACGGACGCTGCACAACTGACGGCGTGCTGCTCGGAACCACCCAGCTTAGCCCTGTTAATAT
CTGTACGTTTAGAGGCGACGTAACTCACATAACTGGCTCACGGAACTATACCATGAATCTGGCATCACAGAATTGGA
ATGACTACGACCCAACCGAAGAGATTCCCGCACCTCTTGGAACCCCCGACTTTGTGGGAAAAATACAGGGCGTCCTG
ACACAAACCACCAGAACCGATGGCTCCACACGGGGACACAAGGCAACCGTCTACACTGGCTCTGCCGATTTTGCCCC
GAAACTGGGTAGAGTGCAGTTTGAGACCGACACTGACCGGGACTTTGAAGCCAATCAGAATACTAAGTTCACACCT
GTAGGAGTGATTCAGGACGGGGGCACCACTCACCGGAACGAGCCGCAACAATGGGTCCTGCCCTCTTATAGCGGG
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AGGAATACTCATAATGTGCATTTGGCTCCTGCAGTGGCTCCCACGTTTCCCGGGGAACAACTGCTCTTTTTTCGTTCA
ACCATGCCTGGATGCTCCGGATATCCCAATATGGATCTCGATTGCCTGCTCCCACAGGAATGGGTGCAGTATTTTTAT
CAAGAGGCCGCACCAGCCCAATCCGACGTCGCACTTCTGCGGTTCGTGAATCCAGACACAGGCCGCGTGTTGTTTGA
GTGCAAATTGCACAAATCAGGATACGTTACAGTGGCTCATACTGGACAGCATGACCTGGTGATCCCACCCAACGGAT
ATTTTAGGTTCGACTCCTGGGTGAATCAGTTTTATACATTAGCCCCCATGGGGAATGGGACTGGCAGACGCAGGGCT
GTCTGA

Figure 32E
Amino acid sequence of VP1_GlIl.4_Syd12 R531(SEQ ID NO:57)

MKMASSDANPSDGSAANLVPEVNNEVMALEPVVGAAIAAPVAGQQONVIDPWIINNFVQAPGGEFTVSPRNAPGEILW
SAPLGPDLNPYLSHLARMYNGYAGGFEVQVILAGNAFTAGKVIFAAVPPNFPTEGLSPSQVTMFPHIVVDVRQLEPVLIPL
PDVRNNFYHYNQSNDPTIKLIAMLYTPLRANNAGDDVFTVSCRVLTRPSPDFDFIFLVPPTVESRTKPFSVPVLTVEEMTN
SRFPIPLEKLFTGPSSAFVVQPQNGRCTTDGVLLGTTQLSPVNICTFRGDVTHITGSRNYTMNLASQNWNDYDPTEEIPAP
LGTPDFVGKIQGVLTQTTRTDGSTRGHKATVYTGSADFAPKLGRVQFETDTDRDFEANQNTKFTPVGVIQDGGTTHRNE
PQAQWVLPSYSGRNTHNVHLAPAVAPTFPGEQLLFFRSTMPGCSGYPNMDLDCLLPQEWVQYFYQEAAPAQSDVALLR
FVNPDTGRVLFECKLHKSGYVTVAHTGQHDLVIPPNGYFRFDSWVNQFYTLAPMGNGTGRRRAV

Figure 32F
Nucleic acid sequence of human codon optimized VP1_GIl.4 _Syd12 R53I (SEQ ID NO:58)

ATGAAAATGGCCTCGAGTGACGCTAACCCTAGTGACGGCAGCGCCGCCAATCTTGTGCCTGAGGTTAATAATGAGG
TGATGGCCCTGGAGCCTGTGGTGGGCGCAGCCATAGCAGCGCCCGTGGCCGGTCAGCAGAATGTGATTGACCCGT
GGATAATCAACAATTTTGTCCAAGCCCCTGGTGGGGAGTTCACCGTTAGCCCGAGAAATGCGCCAGGAGAAATCCT
GTGGTCGGCCCCATTGGGACCCGATCTGAACCCCTATTTGTCACATCTCGCTCGGATGTACAACGGGTATGCCGGCG
GATTTGAAGTGCAGGTGATTCTGGCTGGGAACGCGTTCACTGCTGGCAAAGTGATCTTTGCAGCGGTGCCTCCCAAC
TTCCCCACTGAAGGACTGTCTCCAAGCCAGGTCACAATGTTTCCACACATCGTGGTGGACGTACGGCAGCTAGAGCC
TGTCCTGATTCCCCTCCCTGATGTACGCAATAATTTCTACCACTACAATCAATCCAATGATCCGACCATTAAACTCATC
GCGATGTTGTACACCCCTCTGCGCGCTAACAATGCTGGAGACGACGTATTCACCGTGTCATGCAGAGTGCTCACCAG
ACCTTCACCAGACTTTGACTTTATCTTCTTAGTGCCCCCCACTGTTGAGAGCCGAACCAAGCCCTTTAGTGTCCCCGTA
CTCACAGTCGAGGAGATGACAAATAGCCGCTTTCCAATCCCCCTTGAGAAACTGTTCACAGGACCTTCCTCGGCATTC
GTGGTTCAGCCACAGAACGGACGCTGCACAACTGACGGCGTGCTGCTCGGAACCACCCAGCTTAGCCCTGTTAATAT
CTGTACGTTTAGAGGCGACGTAACTCACATAACTGGCTCACGGAACTATACCATGAATCTGGCATCACAGAATTGGA
ATGACTACGACCCAACCGAAGAGATTCCCGCACCTCTTGGAACCCCCGACTTTGTGGGAAAAATACAGGGCGTCCTG
ACACAAACCACCAGAACCGATGGCTCCACACGGGGACACAAGGCAACCGTCTACACTGGCTCTGCCGATTTTGCCCC
GAAACTGGGTAGAGTGCAGTTTGAGACCGACACTGACCGGGACTTTGAAGCCAATCAGAATACTAAGTTCACACCT
GTAGGAGTGATTCAGGACGGGGGCACCACTCACCGGAACGAGCCGCAACAATGGGTCCTGCCCTCTTATAGCGGG
AGGAATACTCATAATGTGCATTTGGCTCCTGCAGTGGCTCCCACGTTTCCCGGGGAACAACTGCTCTTTTTTCGTTCA
ACCATGCCTGGATGCTCCGGATATCCCAATATGGATCTCGATTGCCTGCTCCCACAGGAATGGGTGCAGTATTTTTAT
CAAGAGGCCGCACCAGCCCAATCCGACGTCGCACTTCTGCGGTTCGTGAATCCAGACACAGGCCGCGTGTTGTTTGA
GTGCAAATTGCACAAATCAGGATACGTTACAGTGGCTCATACTGGACAGCATGACCTGGTGATCCCACCCAACGGAT
ATTTTAGGTTCGACTCCTGGGTGAATCAGTTTTATACATTAGCCCCCATGGGGAATGGGACTGGCAGACGCAGGGCT
GTCTGA
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Figure 32G
Amino acid sequence of VP1_GlIl.4_Syd12 P80S (SEQ ID NO:59)

MKMASSDANPSDGSAANLVPEVNNEVMALEPVVGAAIAAPVAGQQONVIDPWIRNNFVQAPGGEFTVSPRNAPGEIL
WSASLGPDLNPYLSHLARMYNGYAGGFEVQVILAGNAFTAGKVIFAAVPPNFPTEGLSPSQVTMFPHIVVDVRQLEPVLI
PLPDVRNNFYHYNQSNDPTIKLIAMLYTPLRANNAGDDVFTVSCRVLTRPSPDFDFIFLVPPTVESRTKPFSVPVLTVEEMT
NSRFPIPLEKLFTGPSSAFVVQPQNGRCTTDGVLLGTTQLSPYNICTFRGDVTHITGSRNYTMNLASQNWNDYDPTEEIP
APLGTPDFVGKIQGVLTQTTRTDGSTRGHKATVYTGSADFAPKLGRVQFETDTDRDFEANQNTKFTPVGVIQDGGTTHR
NEPQQWVLPSYSGRNTHNVHLAPAVAPTFPGEQLLFFRSTMPGCSGYPNMDLDCLLPQEWVQYFYQEAAPAQSDVAL
LRFVNPDTGRVLFECKLHKSGYVTVAHTGQHDLVIPPNGYFRFDSWVNQFYTLAPMGNGTGRRRAV

Figure 32H
Nucleic acid sequence of human codon optimized VP1_Gll.4_Syd12 P80S (SEQ IDNO:60)

ATGAAAATGGCCTCGAGTGACGCTAACCCTAGTGACGGCAGCGCCGCCAATCTTGTGCCTGAGGTTAATAATGAGG
TGATGGCCCTGGAGCCTGTGGTGGGCGCAGCCATAGCAGCGCCCGTGGCCGGTCAGCAGAATGTGATTGACCCGT
GGATACGCAACAATTTTGTCCAAGCCCCTGGTGGGGAGTTCACCGTTAGCCCGAGAAATGCGCCAGGAGAAATCCT
GTGGTCGGCCAGCTTGGGACCCGATCTGAACCCCTATTTGTCACATCTCGCTCGGATGTACAACGGGTATGCCGGCG
GATTTGAAGTGCAGGTGATTCTGGCTGGGAACGCGTTCACTGCTGGCAAAGTGATCTTTGCAGCGGTGCCTCCCAAC
TTCCCCACTGAAGGACTGTCTCCAAGCCAGGTCACAATGTTTCCACACATCGTGGTGGACGTACGGCAGCTAGAGCC
TGTCCTGATTCCCCTCCCTGATGTACGCAATAATTTCTACCACTACAATCAATCCAATGATCCGACCATTAAACTCATC
GCGATGTTGTACACCCCTCTGCGCGCTAACAATGCTGGAGACGACGTATTCACCGTGTCATGCAGAGTGCTCACCAG
ACCTTCACCAGACTTTGACTTTATCTTCTTAGTGCCCCCCACTGTTGAGAGCCGAACCAAGCCCTTTAGTGTCCCCGTA
CTCACAGTCGAGGAGATGACAAATAGCCGCTTTCCAATCCCCCTTGAGAAACTGTTCACAGGACCTTCCTCGGCATTC
GTGGTTCAGCCACAGAACGGACGCTGCACAACTGACGGCGTGCTGCTCGGAACCACCCAGCTTAGCCCTGTTAATAT
CTGTACGTTTAGAGGCGACGTAACTCACATAACTGGCTCACGGAACTATACCATGAATCTGGCATCACAGAATTGGA
ATGACTACGACCCAACCGAAGAGATTCCCGCACCTCTTGGAACCCCCGACTTTGTGGGAAAAATACAGGGCGTCCTG
ACACAAACCACCAGAACCGATGGCTCCACACGGGGACACAAGGCAACCGTCTACACTGGCTCTGCCGATTTTGCCCC
GAAACTGGGTAGAGTGCAGTTTGAGACCGACACTGACCGGGACTTTGAAGCCAATCAGAATACTAAGTTCACACCT
GTAGGAGTGATTCAGGACGGGGGCACCACTCACCGGAACGAGCCGCAACAATGGGTCCTGCCCTCTTATAGCGGG
AGGAATACTCATAATGTGCATTTGGCTCCTGCAGTGGCTCCCACGTTTCCCGGGGAACAACTGCTCTTTTTTCGTTCA
ACCATGCCTGGATGCTCCGGATATCCCAATATGGATCTCGATTGCCTGCTCCCACAGGAATGGGTGCAGTATTTTTAT
CAAGAGGCCGCACCAGCCCAATCCGACGTCGCACTTCTGCGGTTCGTGAATCCAGACACAGGCCGCGTGTTGTTTGA
GTGCAAATTGCACAAATCAGGATACGTTACAGTGGCTCATACTGGACAGCATGACCTGGTGATCCCACCCAACGGAT
ATTTTAGGTTCGACTCCTGGGTGAATCAGTTTTATACATTAGCCCCCATGGGGAATGGGACTGGCAGACGCAGGGCT
GTCTGA

Figure 32I
Amino acid sequence of VP1_GlIl.4_Syd12 S90L (SEQ ID NO:61)

MKMASSDANPSDGSAANLVPEVNNEVMALEPVVGAAIAAPVAGQQONVIDPWIRNNFVQAPGGEFTVSPRNAPGEIL
WSAPLGPDLNPYLLHLARMYNGYAGGFEVQVILAGNAFTAGKVIFAAVPPNFPTEGLSPSQVTMFPHIVVDVRQLEPVLI
PLPDVRNNFYHYNQSNDPTIKLIAMLYTPLRANNAGDDVFTVSCRVLTRPSPDFDFIFLVPPTVESRTKPFSVPVLTVEEMT
NSRFPIPLEKLFTGPSSAFVVQPQNGRCTTDGVLLGTTQLSPYNICTFRGDVTHITGSRNYTMNLASQNWNDYDPTEEIP
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Figure 32I (cont)

APLGTPDFVGKIQGVLTQTTRTDGSTRGHKATVYTGSADFAPKLGRVQFETDTDRDFEANQNTKFTPVGVIQDGGTTHR
NEPQQWVLPSYSGRNTHNVHLAPAVAPTFPGEQLLFFRSTMPGCSGYPNMDLDCLLPQEWVQYFYQEAAPAQSDVAL
LRFVNPDTGRVLFECKLHKSGYVTVAHTGQHDLVIPPNGYFRFDSWVNQFYTLAPMGNGTGRRRAV

Figure 32)
Nucleic acid sequence of human codon optimized VP1_Gll.4_Syd12 S90L (SEQ IDNO:62)

ATGAAAATGGCCTCGAGTGACGCTAACCCTAGTGACGGCAGCGCCGCCAATCTTGTGCCTGAGGTTAATAATGAGG
TGATGGCCCTGGAGCCTGTGGTGGGCGCAGCCATAGCAGCGCCCGTGGCCGGTCAGCAGAATGTGATTGACCCGT
GGATACGCAACAATTTTGTCCAAGCCCCTGGTGGGGAGTTCACCGTTAGCCCGAGAAATGCGCCAGGAGAAATCCT
GTGGTCGGCCCCATTGGGACCCGATCTGAACCCCTATTTGCTGCATCTCGCTCGGATGTACAACGGGTATGCCGGCG
GATTTGAAGTGCAGGTGATTCTGGCTGGGAACGCGTTCACTGCTGGCAAAGTGATCTTTGCAGCGGTGCCTCCCAAC
TTCCCCACTGAAGGACTGTCTCCAAGCCAGGTCACAATGTTTCCACACATCGTGGTGGACGTACGGCAGCTAGAGCC
TGTCCTGATTCCCCTCCCTGATGTACGCAATAATTTCTACCACTACAATCAATCCAATGATCCGACCATTAAACTCATC
GCGATGTTGTACACCCCTCTGCGCGCTAACAATGCTGGAGACGACGTATTCACCGTGTCATGCAGAGTGCTCACCAG
ACCTTCACCAGACTTTGACTTTATCTTCTTAGTGCCCCCCACTGTTGAGAGCCGAACCAAGCCCTTTAGTGTCCCCGTA
CTCACAGTCGAGGAGATGACAAATAGCCGCTTTCCAATCCCCCTTGAGAAACTGTTCACAGGACCTTCCTCGGCATTC
GTGGTTCAGCCACAGAACGGACGCTGCACAACTGACGGCGTGCTGCTCGGAACCACCCAGCTTAGCCCTGTTAATAT
CTGTACGTTTAGAGGCGACGTAACTCACATAACTGGCTCACGGAACTATACCATGAATCTGGCATCACAGAATTGGA
ATGACTACGACCCAACCGAAGAGATTCCCGCACCTCTTGGAACCCCCGACTTTGTGGGAAAAATACAGGGCGTCCTG
ACACAAACCACCAGAACCGATGGCTCCACACGGGGACACAAGGCAACCGTCTACACTGGCTCTGCCGATTTTGCCCC
GAAACTGGGTAGAGTGCAGTTTGAGACCGACACTGACCGGGACTTTGAAGCCAATCAGAATACTAAGTTCACACCT
GTAGGAGTGATTCAGGACGGGGGCACCACTCACCGGAACGAGCCGCAACAATGGGTCCTGCCCTCTTATAGCGGG
AGGAATACTCATAATGTGCATTTGGCTCCTGCAGTGGCTCCCACGTTTCCCGGGGAACAACTGCTCTTTTTTCGTTCA
ACCATGCCTGGATGCTCCGGATATCCCAATATGGATCTCGATTGCCTGCTCCCACAGGAATGGGTGCAGTATTTTTAT
CAAGAGGCCGCACCAGCCCAATCCGACGTCGCACTTCTGCGGTTCGTGAATCCAGACACAGGCCGCGTGTTGTTTGA
GTGCAAATTGCACAAATCAGGATACGTTACAGTGGCTCATACTGGACAGCATGACCTGGTGATCCCACCCAACGGAT
ATTTTAGGTTCGACTCCTGGGTGAATCAGTTTTATACATTAGCCCCCATGGGGAATGGGACTGGCAGACGCAGGGCT
GTCTGA

Figure 32K
Amino acid sequence of VP1_GlIl.4_Syd12 A35-42 (SEQ ID NO:63)

MKMASSDANPSDGSAANLVPEVNNEVMALEPVVGGQQNVIDPWIRNNFVQAPGGEFTVSPRNAPGEILWSAPLGPD

LNPYLSHLARMYNGYAGGFEVQVILAGNAFTAGKVIFAAVPPNFPTEGLSPSQVTMFPHIVVDVRQLEPVLIPLPDVRNN

FYHYNQSNDPTIKLIAMLYTPLRANNAGDDVFTVSCRVLTRPSPDFDFIFLVPPTVESRTKPFSVPVLTVEEMTNSRFPIPLE

KLFTGPSSAFVVQPQNGRCTTDGVLLGTTQLSPVNICTFRGDVTHITGSRNYTMNLASONWNDYDPTEEIPAPLGTPDFV
GKIQGVLTQTTRTDGSTRGHKATVYTGSADFAPKLGRVQFETDTDRDFEANQNTKFTPVGVIQDGGTTHRNEPQQWVL
PSYSGRNTHNVHLAPAVAPTFPGEQLLFFRSTMPGCSGYPNMDLDCLLPQEWVQYFYQEAAPAQSDVALLRFVNPDTG

RVLFECKLHKSGYVTVAHTGQHDLVIPPNGYFRFDSWVNQFYTLAPMGNGTGRRRAV
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Figure 32L
Nucleic acid sequence of human codon optimized VP1_GIl.4_Syd12 A35-42 (SEQ IDNO:64)

ATGAAAATGGCCTCGAGTGACGCTAACCCTAGTGACGGCAGCGCCGCCAATCTTGTGCCTGAGGTTAATAATGAGG
TGATGGCCCTGGAGCCTGTGGTGGGCGGTCAGCAGAATGTGATTGACCCGTGGATACGCAACAATTTTGTCCAAGC
CCCTGGTGGGGAGTTCACCGTTAGCCCGAGAAATGCGCCAGGAGAAATCCTGTGGTCGGCCCCATTGGGACCCGAT
CTGAACCCCTATTTGTCACATCTCGCTCGGATGTACAACGGGTATGCCGGCGGATTTGAAGTGCAGGTGATTCTGGC
TGGGAACGCGTTCACTGCTGGCAAAGTGATCTTTGCAGCGGTGCCTCCCAACTTCCCCACTGAAGGACTGTCTCCAA
GCCAGGTCACAATGTTTCCACACATCGTGGTGGACGTACGGCAGCTAGAGCCTGTCCTGATTCCCCTCCCTGATGTA
CGCAATAATTTCTACCACTACAATCAATCCAATGATCCGACCATTAAACTCATCGCGATGTTGTACACCCCTCTGCGC
GCTAACAATGCTGGAGACGACGTATTCACCGTGTCATGCAGAGTGCTCACCAGACCTTCACCAGACTTTGACTTTATC
TTCTTAGTGCCCCCCACTGTTGAGAGCCGAACCAAGCCCTTTAGTGTCCCCGTACTCACAGTCGAGGAGATGACAAA
TAGCCGCTTTCCAATCCCCCTTGAGAAACTGTTCACAGGACCTTCCTCGGCATTCGTGGTTCAGCCACAGAACGGACG
CTGCACAACTGACGGCGTGCTGCTCGGAACCACCCAGCTTAGCCCTGTTAATATCTGTACGTTTAGAGGCGACGTAA
CTCACATAACTGGCTCACGGAACTATACCATGAATCTGGCATCACAGAATTGGAATGACTACGACCCAACCGAAGAG
ATTCCCGCACCTCTTGGAACCCCCGACTTTGTGGGAAAAATACAGGGCGTCCTGACACAAACCACCAGAACCGATGG
CTCCACACGGGGACACAAGGCAACCGTCTACACTGGCTCTGCCGATTTTGCCCCGAAACTGGGTAGAGTGCAGTTTG
AGACCGACACTGACCGGGACTTTGAAGCCAATCAGAATACTAAGTTCACACCTGTAGGAGTGATTCAGGACGGGGG
CACCACTCACCGGAACGAGCCGCAACAATGGGTCCTGCCCTCTTATAGCGGGAGGAATACTCATAATGTGCATTTGG
CTCCTGCAGTGGCTCCCACGTTTCCCGGGGAACAACTGCTCTTTTTTCGTTCAACCATGCCTGGATGCTCCGGATATC
CCAATATGGATCTCGATTGCCTGCTCCCACAGGAATGGGTGCAGTATTTTTATCAAGAGGCCGCACCAGCCCAATCC
GACGTCGCACTTCTGCGGTTCGTGAATCCAGACACAGGCCGCGTGTTGTTTGAGTGCAAATTGCACAAATCAGGATA
CGTTACAGTGGCTCATACTGGACAGCATGACCTGGTGATCCCACCCAACGGATATTTTAGGTTCGACTCCTGGGTGA
ATCAGTTTTATACATTAGCCCCCATGGGGAATGGGACTGGCAGACGCAGGGCTGTCTGA

Figure 32M
Amino acid sequence of VP1_GIl.4_Syd12 SSTAVATA (SEQ ID NO:65)

MKMASSDANPSDGSAANLVPEVNNEVMALEPVVGSSTAVATAGQQNVIDPWIRNNFVQAPGGEFTVSPRNAPGEIL
WSAPLGPDLNPYLSHLARMYNGYAGGFEVQVILAGNAFTAGKVIFAAVPPNFPTEGLSPSQVTMFPHIVVDVRQLEPVLI
PLPDVRNNFYHYNQSNDPTIKLIAMLYTPLRANNAGDDVFTVSCRVLTRPSPDFDFIFLVPPTVESRTKPFSVPVLTVEEMT
NSRFPIPLEKLFTGPSSAFVVQPQNGRCTTDGVLLGTTQLSPYNICTFRGDVTHITGSRNYTMNLASQNWNDYDPTEEIP
APLGTPDFVGKIQGVLTQTTRTDGSTRGHKATVYTGSADFAPKLGRVQFETDTDRDFEANQNTKFTPVGVIQDGGTTHR
NEPQQWVLPSYSGRNTHNVHLAPAVAPTFPGEQLLFFRSTMPGCSGYPNMDLDCLLPQEWVQYFYQEAAPAQSDVAL
LRFVNPDTGRVLFECKLHKSGYVTVAHTGQHDLVIPPNGYFRFDSWVNQFYTLAPMGNGTGRRRAV

Figure 32N
Nucleic acid sequence of human codon optimized VP1_Gll.4_Syd12 SSTAVATA (SEQ ID NO:66)

ATGAAAATGGCCTCGAGTGACGCTAACCCTAGTGACGGCAGCGCCGCCAATCTTGTGCCTGAGGTTAATAATGAGG
TGATGGCCCTGGAGCCTGTGGTGGGCAGCTCCACCGCCGTCGCTACAGCCGGTCAGCAGAATGTGATTGACCCGTG
GATACGCAACAATTTTGTCCAAGCCCCTGGTGGGGAGTTCACCGTTAGCCCGAGAAATGCGCCAGGAGAAATCCTG
TGGTCGGCCCCATTGGGACCCGATCTGAACCCCTATTTGTCACATCTCGCTCGGATGTACAACGGGTATGCCGGCGG
ATTTGAAGTGCAGGTGATTCTGGCTGGGAACGCGTTCACTGCTGGCAAAGTGATCTTTGCAGCGGTGCCTCCCAACT

79/140



CA 03083857 2020-05-28

WO 2019/104439 PCT/CA2018/051530

Figure 32N (cont)

TCCCCACTGAAGGACTGTCTCCAAGCCAGGTCACAATGTTTCCACACATCGTGGTGGACGTACGGCAGCTAGAGCCT
GTCCTGATTCCCCTCCCTGATGTACGCAATAATTTCTACCACTACAATCAATCCAATGATCCGACCATTAAACTCATCG
CGATGTTGTACACCCCTCTGCGCGCTAACAATGCTGGAGACGACGTATTCACCGTGTCATGCAGAGTGCTCACCAGA
CCTTCACCAGACTTTGACTTTATCTTCTTAGTGCCCCCCACTGTTGAGAGCCGAACCAAGCCCTTTAGTGTCCCCGTAC
TCACAGTCGAGGAGATGACAAATAGCCGCTTTCCAATCCCCCTTGAGAAACTGTTCACAGGACCTTCCTCGGCATTC
GTGGTTCAGCCACAGAACGGACGCTGCACAACTGACGGCGTGCTGCTCGGAACCACCCAGCTTAGCCCTGTTAATAT
CTGTACGTTTAGAGGCGACGTAACTCACATAACTGGCTCACGGAACTATACCATGAATCTGGCATCACAGAATTGGA
ATGACTACGACCCAACCGAAGAGATTCCCGCACCTCTTGGAACCCCCGACTTTGTGGGAAAAATACAGGGCGTCCTG
ACACAAACCACCAGAACCGATGGCTCCACACGGGGACACAAGGCAACCGTCTACACTGGCTCTGCCGATTTTGCCCC
GAAACTGGGTAGAGTGCAGTTTGAGACCGACACTGACCGGGACTTTGAAGCCAATCAGAATACTAAGTTCACACCT
GTAGGAGTGATTCAGGACGGGGGCACCACTCACCGGAACGAGCCGCAACAATGGGTCCTGCCCTCTTATAGCGGG
AGGAATACTCATAATGTGCATTTGGCTCCTGCAGTGGCTCCCACGTTTCCCGGGGAACAACTGCTCTTTTTTCGTTCA
ACCATGCCTGGATGCTCCGGATATCCCAATATGGATCTCGATTGCCTGCTCCCACAGGAATGGGTGCAGTATTTTTAT
CAAGAGGCCGCACCAGCCCAATCCGACGTCGCACTTCTGCGGTTCGTGAATCCAGACACAGGCCGCGTGTTGTTTGA
GTGCAAATTGCACAAATCAGGATACGTTACAGTGGCTCATACTGGACAGCATGACCTGGTGATCCCACCCAACGGAT
ATTTTAGGTTCGACTCCTGGGTGAATCAGTTTTATACATTAGCCCCCATGGGGAATGGGACTGGCAGACGCAGGGCT
GTCTGA

Figure 320
Amino acid sequence of VP1_GIl.4_Syd12 P80S+A39V (SEQ ID NO:67)

MKMASSDANPSDGSAANLVPEVNNEVMALEPVVGAAIAVPVAGQQNVIDPWIRNNFVQAPGGEFTVSPRNAPGEIL
WSASLGPDLNPYLSHLARMYNGYAGGFEVQVILAGNAFTAGKVIFAAVPPNFPTEGLSPSQVTMFPHIVVDVRQLEPVLI
PLPDVRNNFYHYNQSNDPTIKLIAMLYTPLRANNAGDDVFTVSCRVLTRPSPDFDFIFLVPPTVESRTKPFSVPVLTVEEMT
NSRFPIPLEKLFTGPSSAFVVQPQNGRCTTDGVLLGTTQLSPYNICTFRGDVTHITGSRNYTMNLASQNWNDYDPTEEIP
APLGTPDFVGKIQGVLTQTTRTDGSTRGHKATVYTGSADFAPKLGRVQFETDTDRDFEANQNTKFTPVGVIQDGGTTHR
NEPQQWVLPSYSGRNTHNVHLAPAVAPTFPGEQLLFFRSTMPGCSGYPNMDLDCLLPQEWVQYFYQEAAPAQSDVAL
LRFVNPDTGRVLFECKLHKSGYVTVAHTGQHDLVIPPNGYFRFDSWVNQFYTLAPMGNGTGRRRAV

Figure 32P
Nucleic acid sequence of human codon optimized VP1_Gll.4_Syd12 P80S+A39V (SEQ ID NO:68)

ATGAAAATGGCCTCGAGTGACGCTAACCCTAGTGACGGCAGCGCCGCCAATCTTGTGCCTGAGGTTAATAATGAGG
TGATGGCCCTGGAGCCTGTGGTGGGCGCAGCCATAGCAGTCCCCGTGGCCGGTCAGCAGAATGTGATTGACCCGTG
GATACGCAACAATTTTGTCCAAGCCCCTGGTGGGGAGTTCACCGTTAGCCCGAGAAATGCGCCAGGAGAAATCCTG
TGGTCGGCCAGCTTGGGACCCGATCTGAACCCCTATTTGTCACATCTCGCTCGGATGTACAACGGGTATGCCGGCGG
ATTTGAAGTGCAGGTGATTCTGGCTGGGAACGCGTTCACTGCTGGCAAAGTGATCTTTGCAGCGGTGCCTCCCAACT
TCCCCACTGAAGGACTGTCTCCAAGCCAGGTCACAATGTTTCCACACATCGTGGTGGACGTACGGCAGCTAGAGCCT
GTCCTGATTCCCCTCCCTGATGTACGCAATAATTTCTACCACTACAATCAATCCAATGATCCGACCATTAAACTCATCG
CGATGTTGTACACCCCTCTGCGCGCTAACAATGCTGGAGACGACGTATTCACCGTGTCATGCAGAGTGCTCACCAGA
CCTTCACCAGACTTTGACTTTATCTTCTTAGTGCCCCCCACTGTTGAGAGCCGAACCAAGCCCTTTAGTGTCCCCGTAC
TCACAGTCGAGGAGATGACAAATAGCCGCTTTCCAATCCCCCTTGAGAAACTGTTCACAGGACCTTCCTCGGCATTC
GTGGTTCAGCCACAGAACGGACGCTGCACAACTGACGGCGTGCTGCTCGGAACCACCCAGCTTAGCCCTGTTAATAT
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Figure 32P (cont)

CTGTACGTTTAGAGGCGACGTAACTCACATAACTGGCTCACGGAACTATACCATGAATCTGGCATCACAGAATTGGA
ATGACTACGACCCAACCGAAGAGATTCCCGCACCTCTTGGAACCCCCGACTTTGTGGGAAAAATACAGGGCGTCCTG
ACACAAACCACCAGAACCGATGGCTCCACACGGGGACACAAGGCAACCGTCTACACTGGCTCTGCCGATTTTGCCCC
GAAACTGGGTAGAGTGCAGTTTGAGACCGACACTGACCGGGACTTTGAAGCCAATCAGAATACTAAGTTCACACCT
GTAGGAGTGATTCAGGACGGGGGCACCACTCACCGGAACGAGCCGCAACAATGGGTCCTGCCCTCTTATAGCGGG
AGGAATACTCATAATGTGCATTTGGCTCCTGCAGTGGCTCCCACGTTTCCCGGGGAACAACTGCTCTTTTTTCGTTCA
ACCATGCCTGGATGCTCCGGATATCCCAATATGGATCTCGATTGCCTGCTCCCACAGGAATGGGTGCAGTATTTTTAT
CAAGAGGCCGCACCAGCCCAATCCGACGTCGCACTTCTGCGGTTCGTGAATCCAGACACAGGCCGCGTGTTGTTTGA
GTGCAAATTGCACAAATCAGGATACGTTACAGTGGCTCATACTGGACAGCATGACCTGGTGATCCCACCCAACGGAT
ATTTTAGGTTCGACTCCTGGGTGAATCAGTTTTATACATTAGCCCCCATGGGGAATGGGACTGGCAGACGCAGGGCT
GTCTGA

Figure 32Q
Amino acid sequence of VP1_GIl.4 Syd12 P80S+V47P (SEQ ID NO:69)

MKMASSDANPSDGSAANLVPEVNNEVMALEPVVGAAIAAPVAGQQNPIDPWIRNNFVQAPGGEFTVSPRNAPGEIL
WSASLGPDLNPYLSHLARMYNGYAGGFEVQVILAGNAFTAGKVIFAAVPPNFPTEGLSPSQVTMFPHIVVDVRQLEPVLI
PLPDVRNNFYHYNQSNDPTIKLIAMLYTPLRANNAGDDVFTVSCRVLTRPSPDFDFIFLVPPTVESRTKPFSVPVLTVEEMT
NSRFPIPLEKLFTGPSSAFVVQPQNGRCTTDGVLLGTTQLSPYNICTFRGDVTHITGSRNYTMNLASQNWNDYDPTEEIP
APLGTPDFVGKIQGVLTQTTRTDGSTRGHKATVYTGSADFAPKLGRVQFETDTDRDFEANQNTKFTPVGVIQDGGTTHR
NEPQQWVLPSYSGRNTHNVHLAPAVAPTFPGEQLLFFRSTMPGCSGYPNMDLDCLLPQEWVQYFYQEAAPAQSDVAL
LRFVNPDTGRVLFECKLHKSGYVTVAHTGQHDLVIPPNGYFRFDSWVNQFYTLAPMGNGTGRRRAV

Figure 32R
Nucleic acid sequence of human codon optimized VP1_GlIl.4_Syd12 P80S+V47P (SEQ ID NO:70)

ATGAAAATGGCCTCGAGTGACGCTAACCCTAGTGACGGCAGCGCCGCCAATCTTGTGCCTGAGGTTAATAATGAGG
TGATGGCCCTGGAGCCTGTGGTGGGCGCAGCCATAGCAGCGCCCGTGGCCGGTCAGCAGAATCCCATTGACCCAGTG
GATACGCAACAATTTTGTCCAAGCCCCTGGTGGGGAGTTCACCGTTAGCCCGAGAAATGCGCCAGGAGAAATCCTG
TGGTCGGCCAGCTTGGGACCCGATCTGAACCCCTATTTGTCACATCTCGCTCGGATGTACAACGGGTATGCCGGCGG
ATTTGAAGTGCAGGTGATTCTGGCTGGGAACGCGTTCACTGCTGGCAAAGTGATCTTTGCAGCGGTGCCTCCCAACT
TCCCCACTGAAGGACTGTCTCCAAGCCAGGTCACAATGTTTCCACACATCGTGGTGGACGTACGGCAGCTAGAGCCT
GTCCTGATTCCCCTCCCTGATGTACGCAATAATTTCTACCACTACAATCAATCCAATGATCCGACCATTAAACTCATCG
CGATGTTGTACACCCCTCTGCGCGCTAACAATGCTGGAGACGACGTATTCACCGTGTCATGCAGAGTGCTCACCAGA
CCTTCACCAGACTTTGACTTTATCTTCTTAGTGCCCCCCACTGTTGAGAGCCGAACCAAGCCCTTTAGTGTCCCCGTAC
TCACAGTCGAGGAGATGACAAATAGCCGCTTTCCAATCCCCCTTGAGAAACTGTTCACAGGACCTTCCTCGGCATTC
GTGGTTCAGCCACAGAACGGACGCTGCACAACTGACGGCGTGCTGCTCGGAACCACCCAGCTTAGCCCTGTTAATAT
CTGTACGTTTAGAGGCGACGTAACTCACATAACTGGCTCACGGAACTATACCATGAATCTGGCATCACAGAATTGGA
ATGACTACGACCCAACCGAAGAGATTCCCGCACCTCTTGGAACCCCCGACTTTGTGGGAAAAATACAGGGCGTCCTG
ACACAAACCACCAGAACCGATGGCTCCACACGGGGACACAAGGCAACCGTCTACACTGGCTCTGCCGATTTTGCCCC
GAAACTGGGTAGAGTGCAGTTTGAGACCGACACTGACCGGGACTTTGAAGCCAATCAGAATACTAAGTTCACACCT
GTAGGAGTGATTCAGGACGGGGGCACCACTCACCGGAACGAGCCGCAACAATGGGTCCTGCCCTCTTATAGCGGG
AGGAATACTCATAATGTGCATTTGGCTCCTGCAGTGGCTCCCACGTTTCCCGGGGAACAACTGCTCTTTTTTCGTTCA
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Figure 32R (cont)

ACCATGCCTGGATGCTCCGGATATCCCAATATGGATCTCGATTGCCTGCTCCCACAGGAATGGGTGCAGTATTTTTAT
CAAGAGGCCGCACCAGCCCAATCCGACGTCGCACTTCTGCGGTTCGTGAATCCAGACACAGGCCGCGTGTTGTTTGA
GTGCAAATTGCACAAATCAGGATACGTTACAGTGGCTCATACTGGACAGCATGACCTGGTGATCCCACCCAACGGAT
ATTTTAGGTTCGACTCCTGGGTGAATCAGTTTTATACATTAGCCCCCATGGGGAATGGGACTGGCAGACGCAGGGCT
GTCTGA

Figure 325
Amino acid sequence of VP1_GlIl.4_Syd12 P80S+R53I (SEQID NO:71)

MKMASSDANPSDGSAANLVPEVNNEVMALEPVVGAAIAAPVAGOQNVIDPWIINNFVQAPGGEFTVSPR
NAPGEILWSASLGPDLNPYLSHLARMYNGYAGGFEVQVILAGNAFTAGKVIFAAVPPNFPTEGLSPSQVTMEF
PHIVVDVRQLEPVLIPLPDVRNNFYHYNQSNDPTIKLIAMLYTPLRANNAGDDVFTVSCRVLTRPSPDFDFIFLV
PPTVESRTKPFSVPVLTVEEMTNSRFPIPLEKLFTGPSSAFVVOPQNGRCTTDGVLLGTTOLSPVNICTFRGDVT
HITGSRNYTMNLASONWNDYDPTEEIPAPLGTPDFVGKIQGVLTQTTRTDGSTRGHKATVYTGSADFAPKLG
RVQFETDTDRDFEANQNTKFTPYGVIODGGTTHRNEPQOWVLPSYSGRNTHNVHLAPAVAPTFPGEQLLFF
RSTMPGCSGYPNMDLDCLLPQEWVQYFYQEAAPAQSDVALLRFVNPDTGRVLFECKLHKSGYVTVAHTGQ
HDLVIPPNGYFRFDSWVNQFYTLAPMGNGTGRRRAV

Figure 32T
Nucleic acid sequence of human codon optimized VP1_Gll.4_Syd12 P80S+R53I (SEQ ID NO:72)

ATGAAAATGGCCTCGAGTGACGCTAACCCTAGTGACGGCAGCGCCGCCAATCTTGTGCCTGAGGTTAATAATGAGG
TGATGGCCCTGGAGCCTGTGGTGGGCGCAGCCATAGCAGCGCCCGTGGCCGGTCAGCAGAATGTGATTGACCCGT
GGATAATCAACAATTTTGTCCAAGCCCCTGGTGGGGAGTTCACCGTTAGCCCGAGAAATGCGCCAGGAGAAATCCT
GTGGTCGGCCAGCTTGGGACCCGATCTGAACCCCTATTTGTCACATCTCGCTCGGATGTACAACGGGTATGCCGGCG
GATTTGAAGTGCAGGTGATTCTGGCTGGGAACGCGTTCACTGCTGGCAAAGTGATCTTTGCAGCGGTGCCTCCCAAC
TTCCCCACTGAAGGACTGTCTCCAAGCCAGGTCACAATGTTTCCACACATCGTGGTGGACGTACGGCAGCTAGAGCC
TGTCCTGATTCCCCTCCCTGATGTACGCAATAATTTCTACCACTACAATCAATCCAATGATCCGACCATTAAACTCATC
GCGATGTTGTACACCCCTCTGCGCGCTAACAATGCTGGAGACGACGTATTCACCGTGTCATGCAGAGTGCTCACCAG
ACCTTCACCAGACTTTGACTTTATCTTCTTAGTGCCCCCCACTGTTGAGAGCCGAACCAAGCCCTTTAGTGTCCCCGTA
CTCACAGTCGAGGAGATGACAAATAGCCGCTTTCCAATCCCCCTTGAGAAACTGTTCACAGGACCTTCCTCGGCATTC
GTGGTTCAGCCACAGAACGGACGCTGCACAACTGACGGCGTGCTGCTCGGAACCACCCAGCTTAGCCCTGTTAATAT
CTGTACGTTTAGAGGCGACGTAACTCACATAACTGGCTCACGGAACTATACCATGAATCTGGCATCACAGAATTGGA
ATGACTACGACCCAACCGAAGAGATTCCCGCACCTCTTGGAACCCCCGACTTTGTGGGAAAAATACAGGGCGTCCTG
ACACAAACCACCAGAACCGATGGCTCCACACGGGGACACAAGGCAACCGTCTACACTGGCTCTGCCGATTTTGCCCC
GAAACTGGGTAGAGTGCAGTTTGAGACCGACACTGACCGGGACTTTGAAGCCAATCAGAATACTAAGTTCACACCT
GTAGGAGTGATTCAGGACGGGGGCACCACTCACCGGAACGAGCCGCAACAATGGGTCCTGCCCTCTTATAGCGGG
AGGAATACTCATAATGTGCATTTGGCTCCTGCAGTGGCTCCCACGTTTCCCGGGGAACAACTGCTCTTTTTTCGTTCA
ACCATGCCTGGATGCTCCGGATATCCCAATATGGATCTCGATTGCCTGCTCCCACAGGAATGGGTGCAGTATTTTTAT
CAAGAGGCCGCACCAGCCCAATCCGACGTCGCACTTCTGCGGTTCGTGAATCCAGACACAGGCCGCGTGTTGTTTGA
GTGCAAATTGCACAAATCAGGATACGTTACAGTGGCTCATACTGGACAGCATGACCTGGTGATCCCACCCAACGGAT
ATTTTAGGTTCGACTCCTGGGTGAATCAGTTTTATACATTAGCCCCCATGGGGAATGGGACTGGCAGACGCAGGGCT
GTCTGA
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Figure 32U
Amino acid sequence of VP1_GIl.4_Syd12 P80S+S90L (SEQ ID NO:73)

MKMASSDANPSDGSAANLVPEVNNEVMALEPVVGAAIAAPVAGQQONVIDPWIRNNFVQAPGGEFTVSPRNAPGEIL
WSASLGPDLNPYLLHLARMYNGYAGGFEVQVILAGNAFTAGKVIFAAVPPNFPTEGLSPSQVTMFPHIVVDVRQLEPVLI
PLPDVRNNFYHYNQSNDPTIKLIAMLYTPLRANNAGDDVFTVSCRVLTRPSPDFDFIFLVPPTVESRTKPFSVPVLTVEEMT
NSRFPIPLEKLFTGPSSAFVVQPQNGRCTTDGVLLGTTQLSPYNICTFRGDVTHITGSRNYTMNLASQNWNDYDPTEEIP
APLGTPDFVGKIQGVLTQTTRTDGSTRGHKATVYTGSADFAPKLGRVQFETDTDRDFEANQNTKFTPVGVIQDGGTTHR
NEPQQWVLPSYSGRNTHNVHLAPAVAPTFPGEQLLFFRSTMPGCSGYPNMDLDCLLPQEWVQYFYQEAAPAQSDVAL
LRFVNPDTGRVLFECKLHKSGYVTVAHTGQHDLVIPPNGYFRFDSWVNQFYTLAPMGNGTGRRRAV

Figure 32V
Nucleic acid sequence of human codon optimized VP1_Gll.4_Syd12 P80S+S90L (SEQ ID NO:74)

ATGAAAATGGCCTCGAGTGACGCTAACCCTAGTGACGGCAGCGCCGCCAATCTTGTGCCTGAGGTTAATAATGAGG
TGATGGCCCTGGAGCCTGTGGTGGGCGCAGCCATAGCAGCGCCCGTGGCCGGTCAGCAGAATGTGATTGACCCGT
GGATACGCAACAATTTTGTCCAAGCCCCTGGTGGGGAGTTCACCGTTAGCCCGAGAAATGCGCCAGGAGAAATCCT
GTGGTCGGCCAGCTTGGGACCCGATCTGAACCCCTATTTGCTGCATCTCGCTCGGATGTACAACGGGTATGCCGGCG
GATTTGAAGTGCAGGTGATTCTGGCTGGGAACGCGTTCACTGCTGGCAAAGTGATCTTTGCAGCGGTGCCTCCCAAC
TTCCCCACTGAAGGACTGTCTCCAAGCCAGGTCACAATGTTTCCACACATCGTGGTGGACGTACGGCAGCTAGAGCC
TGTCCTGATTCCCCTCCCTGATGTACGCAATAATTTCTACCACTACAATCAATCCAATGATCCGACCATTAAACTCATC
GCGATGTTGTACACCCCTCTGCGCGCTAACAATGCTGGAGACGACGTATTCACCGTGTCATGCAGAGTGCTCACCAG
ACCTTCACCAGACTTTGACTTTATCTTCTTAGTGCCCCCCACTGTTGAGAGCCGAACCAAGCCCTTTAGTGTCCCCGTA
CTCACAGTCGAGGAGATGACAAATAGCCGCTTTCCAATCCCCCTTGAGAAACTGTTCACAGGACCTTCCTCGGCATTC
GTGGTTCAGCCACAGAACGGACGCTGCACAACTGACGGCGTGCTGCTCGGAACCACCCAGCTTAGCCCTGTTAATAT
CTGTACGTTTAGAGGCGACGTAACTCACATAACTGGCTCACGGAACTATACCATGAATCTGGCATCACAGAATTGGA
ATGACTACGACCCAACCGAAGAGATTCCCGCACCTCTTGGAACCCCCGACTTTGTGGGAAAAATACAGGGCGTCCTG
ACACAAACCACCAGAACCGATGGCTCCACACGGGGACACAAGGCAACCGTCTACACTGGCTCTGCCGATTTTGCCCC
GAAACTGGGTAGAGTGCAGTTTGAGACCGACACTGACCGGGACTTTGAAGCCAATCAGAATACTAAGTTCACACCT
GTAGGAGTGATTCAGGACGGGGGCACCACTCACCGGAACGAGCCGCAACAATGGGTCCTGCCCTCTTATAGCGGG
AGGAATACTCATAATGTGCATTTGGCTCCTGCAGTGGCTCCCACGTTTCCCGGGGAACAACTGCTCTTTTTTCGTTCA
ACCATGCCTGGATGCTCCGGATATCCCAATATGGATCTCGATTGCCTGCTCCCACAGGAATGGGTGCAGTATTTTTAT
CAAGAGGCCGCACCAGCCCAATCCGACGTCGCACTTCTGCGGTTCGTGAATCCAGACACAGGCCGCGTGTTGTTTGA
GTGCAAATTGCACAAATCAGGATACGTTACAGTGGCTCATACTGGACAGCATGACCTGGTGATCCCACCCAACGGAT
ATTTTAGGTTCGACTCCTGGGTGAATCAGTTTTATACATTAGCCCCCATGGGGAATGGGACTGGCAGACGCAGGGCT
GTCTGA

Figure 32W
Amino acid sequence of VP1_GIl.4_Syd12_P80S+A35-42 (SEQ ID NO:75)

MKMASSDANPSDGSAANLVPEVNNEVMALEPVVGGQQNVIDPWIRNNFVOQAPGGEFTVSPRNAPGEILWSASLGPD
LNPYLSHLARMYNGYAGGFEVQVILAGNAFTAGKVIFAAVPPNFPTEGLSPSQVTMFPHIVVDVRQLEPVLIPLPDVRNN
FYHYNQSNDPTIKLIAMLYTPLRANNAGDDVFTVSCRVLTRPSPDFDFIFLVPPTVESRTKPFSVPVLTVEEMTNSRFPIPLE
KLFTGPSSAFVVQPQNGRCTTDGVLLGTTQLSPVNICTFRGDVTHITGSRNYTMNLASONWNDYDPTEEIPAPLGTPDFV
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Figure 32W (cont)

GKIQGVLTQTTRTDGSTRGHKATVYTGSADFAPKLGRVQFETDTDRDFEANQNTKFTPVGVIQDGGTTHRNEPQQWVL
PSYSGRNTHNVHLAPAVAPTFPGEQLLFFRSTMPGCSGYPNMDLDCLLPQEWVQYFYQEAAPAQSDVALLRFVNPDTG
RVLFECKLHKSGYVTVAHTGQHDLVIPPNGYFRFDSWVNQFYTLAPMGNGTGRRRAV

Figure 32X

Nucleic acid sequence of human codon optimized VP1_Gll.4_Syd12 P80S+A35-42 (SEQ ID
NO:76)

ATGAAAATGGCCTCGAGTGACGCTAACCCTAGTGACGGCAGCGCCGCCAATCTTGTGCCTGAGGTTAATAATGAGG
TGATGGCCCTGGAGCCTGTGGTGGGCGGTCAGCAGAATGTGATTGACCCGTGGATACGCAACAATTTTGTCCAAGC
CCCTGGTGGGGAGTTCACCGTTAGCCCGAGAAATGCGCCAGGAGAAATCCTGTGGTCGGCCAGCTTGGGACCCGAT
CTGAACCCCTATTTGTCACATCTCGCTCGGATGTACAACGGGTATGCCGGCGGATTTGAAGTGCAGGTGATTCTGGC
TGGGAACGCGTTCACTGCTGGCAAAGTGATCTTTGCAGCGGTGCCTCCCAACTTCCCCACTGAAGGACTGTCTCCAA
GCCAGGTCACAATGTTTCCACACATCGTGGTGGACGTACGGCAGCTAGAGCCTGTCCTGATTCCCCTCCCTGATGTA
CGCAATAATTTCTACCACTACAATCAATCCAATGATCCGACCATTAAACTCATCGCGATGTTGTACACCCCTCTGCGC
GCTAACAATGCTGGAGACGACGTATTCACCGTGTCATGCAGAGTGCTCACCAGACCTTCACCAGACTTTGACTTTATC
TTCTTAGTGCCCCCCACTGTTGAGAGCCGAACCAAGCCCTTTAGTGTCCCCGTACTCACAGTCGAGGAGATGACAAA
TAGCCGCTTTCCAATCCCCCTTGAGAAACTGTTCACAGGACCTTCCTCGGCATTCGTGGTTCAGCCACAGAACGGACG
CTGCACAACTGACGGCGTGCTGCTCGGAACCACCCAGCTTAGCCCTGTTAATATCTGTACGTTTAGAGGCGACGTAA
CTCACATAACTGGCTCACGGAACTATACCATGAATCTGGCATCACAGAATTGGAATGACTACGACCCAACCGAAGAG
ATTCCCGCACCTCTTGGAACCCCCGACTTTGTGGGAAAAATACAGGGCGTCCTGACACAAACCACCAGAACCGATGG
CTCCACACGGGGACACAAGGCAACCGTCTACACTGGCTCTGCCGATTTTGCCCCGAAACTGGGTAGAGTGCAGTTTG
AGACCGACACTGACCGGGACTTTGAAGCCAATCAGAATACTAAGTTCACACCTGTAGGAGTGATTCAGGACGGGGG
CACCACTCACCGGAACGAGCCGCAACAATGGGTCCTGCCCTCTTATAGCGGGAGGAATACTCATAATGTGCATTTGG
CTCCTGCAGTGGCTCCCACGTTTCCCGGGGAACAACTGCTCTTTTTTCGTTCAACCATGCCTGGATGCTCCGGATATC
CCAATATGGATCTCGATTGCCTGCTCCCACAGGAATGGGTGCAGTATTTTTATCAAGAGGCCGCACCAGCCCAATCC
GACGTCGCACTTCTGCGGTTCGTGAATCCAGACACAGGCCGCGTGTTGTTTGAGTGCAAATTGCACAAATCAGGATA
CGTTACAGTGGCTCATACTGGACAGCATGACCTGGTGATCCCACCCAACGGATATTTTAGGTTCGACTCCTGGGTGA
ATCAGTTTTATACATTAGCCCCCATGGGGAATGGGACTGGCAGACGCAGGGCTGTCTGA

Figure 32Y
Amino acid sequence of VP1_GIl.4_Syd12_P80S+SSTAVATA (SEQ ID NO:77)

MKMASSDANPSDGSAANLVPEVNNEVMALEPVVGSSTAVATAGQQNVIDPWIRNNFVQAPGGEFTVSPRNAPGEIL
WSASLGPDLNPYLSHLARMYNGYAGGFEVQVILAGNAFTAGKVIFAAVPPNFPTEGLSPSQVTMFPHIVVDVRQLEPVLI
PLPDVRNNFYHYNQSNDPTIKLIAMLYTPLRANNAGDDVFTVSCRVLTRPSPDFDFIFLVPPTVESRTKPFSVPVLTVEEMT
NSRFPIPLEKLFTGPSSAFVVQPQNGRCTTDGVLLGTTQLSPYNICTFRGDVTHITGSRNYTMNLASQNWNDYDPTEEIP
APLGTPDFVGKIQGVLTQTTRTDGSTRGHKATVYTGSADFAPKLGRVQFETDTDRDFEANQNTKFTPVGVIQDGGTTHR
NEPQQWVLPSYSGRNTHNVHLAPAVAPTFPGEQLLFFRSTMPGCSGYPNMDLDCLLPQEWVQYFYQEAAPAQSDVAL
LRFVNPDTGRVLFECKLHKSGYVTVAHTGQHDLVIPPNGYFRFDSWVNQFYTLAPMGNGTGRRRAV

84/140



CA 03083857 2020-05-28

WO 2019/104439 PCT/CA2018/051530

Figure 322

Nucleic acid sequence of human codon optimized VP1_Gll.4_Syd12 P80S+SSTAVATA (SEQ ID
NO:78)

ATGAAAATGGCCTCGAGTGACGCTAACCCTAGTGACGGCAGCGCCGCCAATCTTGTGCCTGAGGTTAATAATGAGG
TGATGGCCCTGGAGCCTGTGGTGGGCAGCTCCACCGCCGTCGCTACAGCCGGTCAGCAGAATGTGATTGACCCGTG
GATACGCAACAATTTTGTCCAAGCCCCTGGTGGGGAGTTCACCGTTAGCCCGAGAAATGCGCCAGGAGAAATCCTG
TGGTCGGCCAGCTTGGGACCCGATCTGAACCCCTATTTGTCACATCTCGCTCGGATGTACAACGGGTATGCCGGCGG
ATTTGAAGTGCAGGTGATTCTGGCTGGGAACGCGTTCACTGCTGGCAAAGTGATCTTTGCAGCGGTGCCTCCCAACT
TCCCCACTGAAGGACTGTCTCCAAGCCAGGTCACAATGTTTCCACACATCGTGGTGGACGTACGGCAGCTAGAGCCT
GTCCTGATTCCCCTCCCTGATGTACGCAATAATTTCTACCACTACAATCAATCCAATGATCCGACCATTAAACTCATCG
CGATGTTGTACACCCCTCTGCGCGCTAACAATGCTGGAGACGACGTATTCACCGTGTCATGCAGAGTGCTCACCAGA
CCTTCACCAGACTTTGACTTTATCTTCTTAGTGCCCCCCACTGTTGAGAGCCGAACCAAGCCCTTTAGTGTCCCCGTAC
TCACAGTCGAGGAGATGACAAATAGCCGCTTTCCAATCCCCCTTGAGAAACTGTTCACAGGACCTTCCTCGGCATTC
GTGGTTCAGCCACAGAACGGACGCTGCACAACTGACGGCGTGCTGCTCGGAACCACCCAGCTTAGCCCTGTTAATAT
CTGTACGTTTAGAGGCGACGTAACTCACATAACTGGCTCACGGAACTATACCATGAATCTGGCATCACAGAATTGGA
ATGACTACGACCCAACCGAAGAGATTCCCGCACCTCTTGGAACCCCCGACTTTGTGGGAAAAATACAGGGCGTCCTG
ACACAAACCACCAGAACCGATGGCTCCACACGGGGACACAAGGCAACCGTCTACACTGGCTCTGCCGATTTTGCCCC
GAAACTGGGTAGAGTGCAGTTTGAGACCGACACTGACCGGGACTTTGAAGCCAATCAGAATACTAAGTTCACACCT
GTAGGAGTGATTCAGGACGGGGGCACCACTCACCGGAACGAGCCGCAACAATGGGTCCTGCCCTCTTATAGCGGG
AGGAATACTCATAATGTGCATTTGGCTCCTGCAGTGGCTCCCACGTTTCCCGGGGAACAACTGCTCTTTTTTCGTTCA
ACCATGCCTGGATGCTCCGGATATCCCAATATGGATCTCGATTGCCTGCTCCCACAGGAATGGGTGCAGTATTTTTAT
CAAGAGGCCGCACCAGCCCAATCCGACGTCGCACTTCTGCGGTTCGTGAATCCAGACACAGGCCGCGTGTTGTTTGA
GTGCAAATTGCACAAATCAGGATACGTTACAGTGGCTCATACTGGACAGCATGACCTGGTGATCCCACCCAACGGAT
ATTTTAGGTTCGACTCCTGGGTGAATCAGTTTTATACATTAGCCCCCATGGGGAATGGGACTGGCAGACGCAGGGCT
GTCTGA

FIGURE 32AA
Amino acid sequence of VP1 Gll.4 Syd12 A39V+R53I (SEQ ID NO:188)

MKMASSDANPSDGSAANLVPEVNNEVMALEPVVGAAIAVPVAGQQONVIDPWIINNFVQAPGGEFTVSPR
NAPGEILWSAPLGPDLNPYLSHLARMYNGYAGGFEVQVILAGNAFTAGKVIFAAVPPNFPTEGLSPSQVTMF
PHIVVDVRQLEPVLIPLPDVRNNFYHYNQSNDPTIKLIAMLYTPLRANNAGDDVFTVSCRVLTRPSPDFDFIFLV
PPTVESRTKPFSVPVLTVEEMTNSRFPIPLEKLFTGPSSAFVVOPQNGRCTTDGVLLGTTOLSPVNICTFRGDVT
HITGSRNYTMNLASONWNDYDPTEEIPAPLGTPDFVGKIQGVLTQTTRTDGSTRGHKATVYTGSADFAPKLG
RVQFETDTDRDFEANQNTKFTPYGVIODGGTTHRNEPQOWVLPSYSGRNTHNVHLAPAVAPTFPGEQLLFF
RSTMPGCSGYPNMDLDCLLPQEWVQYFYQEAAPAQSDVALLRFVNPDTGRVLFECKLHKSGYVTVAHTGQ
HDLVIPPNGYFRFDSWVNQFYTLAPMGNGTGRRRAV
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FIGURE 32BB
Nucleic acid sequence of human codon optimized VP1 Gll.4_Syd12_A39V+R53I (SEQ ID NO:189)

ATGAAAATGGCCTCGAGTGACGCTAACCCTAGTGACGGCAGCGCCGCCAATCTTGTGCCTGAGGTTAAT
AATGAGGTGATGGCCCTGGAGCCTGTGGTGGGCGCAGCCATAGCAGTCCCCGTGGCCGGTCAGCAGAA
TGTGATTGACCCGTGGATAATCAACAATTTTGTCCAAGCCCCTGGTGGGGAGTTCACCGTTAGCCCGAGA
AATGCGCCAGGAGAAATCCTGTGGTCGGCCCCATTGGGACCCGATCTGAACCCCTATTTGTCACATCTCG
CTCGGATGTACAACGGGTATGCCGGCGGATTTGAAGTGCAGGTGATTCTGGCTGGGAACGCGTTCACTG
CTGGCAAAGTGATCTTTGCAGCGGTGCCTCCCAACTTCCCCACTGAAGGACTGTCTCCAAGCCAGGTCAC
AATGTTTCCACACATCGTGGTGGACGTACGGCAGCTAGAGCCTGTCCTGATTCCCCTCCCTGATGTACGC
AATAATTTCTACCACTACAATCAATCCAATGATCCGACCATTAAACTCATCGCGATGTTGTACACCCCTCTG
CGCGCTAACAATGCTGGAGACGACGTATTCACCGTGTCATGCAGAGTGCTCACCAGACCTTCACCAGACT
TTGACTTTATCTTCTTAGTGCCCCCCACTGTTGAGAGCCGAACCAAGCCCTTTAGTGTCCCCGTACTCACA
GTCGAGGAGATGACAAATAGCCGCTTTCCAATCCCCCTTGAGAAACTGTTCACAGGACCTTCCTCGGCAT
TCGTGGTTCAGCCACAGAACGGACGCTGCACAACTGACGGCGTGCTGCTCGGAACCACCCAGCTTAGCC
CTGTTAATATCTGTACGTTTAGAGGCGACGTAACTCACATAACTGGCTCACGGAACTATACCATGAATCTG
GCATCACAGAATTGGAATGACTACGACCCAACCGAAGAGATTCCCGCACCTCTTGGAACCCCCGACTTTG
TGGGAAAAATACAGGGCGTCCTGACACAAACCACCAGAACCGATGGCTCCACACGGGGACACAAGGCA
ACCGTCTACACTGGCTCTGCCGATTTTGCCCCGAAACTGGGTAGAGTGCAGTTTGAGACCGACACTGACC
GGGACTTTGAAGCCAATCAGAATACTAAGTTCACACCTGTAGGAGTGATTCAGGACGGGGGCACCACTC
ACCGGAACGAGCCGCAACAATGGGTCCTGCCCTCTTATAGCGGGAGGAATACTCATAATGTGCATTTGG
CTCCTGCAGTGGCTCCCACGTTTCCCGGGGAACAACTGCTCTTTTTTCGTTCAACCATGCCTGGATGCTCC
GGATATCCCAATATGGATCTCGATTGCCTGCTCCCACAGGAATGGGTGCAGTATTTTTATCAAGAGGCCG
CACCAGCCCAATCCGACGTCGCACTTCTGCGGTTCGTGAATCCAGACACAGGCCGCGTGTTGTTTGAGTG
CAAATTGCACAAATCAGGATACGTTACAGTGGCTCATACTGGACAGCATGACCTGGTGATCCCACCCAAC
GGATATTTTAGGTTCGACTCCTGGGTGAATCAGTTTTATACATTAGCCCCCATGGGGAATGGGACTGGCA
GACGCAGGGCTGTCTGA

FIGURE 32CC
Amino acid sequence of VP1 Gll.4 Syd12 A39V+R531+P80S (SEQ ID NO:190)

MKMASSDANPSDGSAANLVPEVNNEVMALEPVVGAAIAVPVAGQQONVIDPWIINNFVQAPGGEFTVSPR
NAPGEILWSASLGPDLNPYLSHLARMYNGYAGGFEVQVILAGNAFTAGKVIFAAVPPNFPTEGLSPSQVTMEF
PHIVVDVRQLEPVLIPLPDVRNNFYHYNQSNDPTIKLIAMLYTPLRANNAGDDVFTVSCRVLTRPSPDFDFIFLV
PPTVESRTKPFSVPVLTVEEMTNSRFPIPLEKLFTGPSSAFVVOPQNGRCTTDGVLLGTTOLSPVNICTFRGDVT
HITGSRNYTMNLASONWNDYDPTEEIPAPLGTPDFVGKIQGVLTQTTRTDGSTRGHKATVYTGSADFAPKLG
RVQFETDTDRDFEANQNTKFTPYGVIODGGTTHRNEPQOWVLPSYSGRNTHNVHLAPAVAPTFPGEQLLFF
RSTMPGCSGYPNMDLDCLLPQEWVQYFYQEAAPAQSDVALLRFVNPDTGRVLFECKLHKSGYVTVAHTGQ
HDLVIPPNGYFRFDSWVNQFYTLAPMGNGTGRRRAV
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FIGURE 32DD

Nucleic acid sequence of human codon optimized VP1 Gll.4_Syd12_A39V+R531+P80S (SEQ ID
NO:191)

ATGAAAATGGCCTCGAGTGACGCTAACCCTAGTGACGGCAGCGCCGCCAATCTTGTGCCTGAGGTTAATAATGAGG
TGATGGCCCTGGAGCCTGTGGTGGGCGCAGCCATAGCAGTCCCCGTGGCCGGTCAGCAGAATGTGATTGACCCGTG
GATAATCAACAATTTTGTCCAAGCCCCTGGTGGGGAGTTCACCGTTAGCCCGAGAAATGCGCCAGGAGAAATCCTGT
GGTCGGCCAGCTTGGGACCCGATCTGAACCCCTATTTGTCACATCTCGCTCGGATGTACAACGGGTATGCCGGCGGA
TTTGAAGTGCAGGTGATTCTGGCTGGGAACGCGTTCACTGCTGGCAAAGTGATCTTTGCAGCGGTGCCTCCCAACTT
CCCCACTGAAGGACTGTCTCCAAGCCAGGTCACAATGTTTCCACACATCGTGGTGGACGTACGGCAGCTAGAGCCTG
TCCTGATTCCCCTCCCTGATGTACGCAATAATTTCTACCACTACAATCAATCCAATGATCCGACCATTAAACTCATCGC
GATGTTGTACACCCCTCTGCGCGCTAACAATGCTGGAGACGACGTATTCACCGTGTCATGCAGAGTGCTCACCAGAC
CTTCACCAGACTTTGACTTTATCTTCTTAGTGCCCCCCACTGTTGAGAGCCGAACCAAGCCCTTTAGTGTCCCCGTACT
CACAGTCGAGGAGATGACAAATAGCCGCTTTCCAATCCCCCTTGAGAAACTGTTCACAGGACCTTCCTCGGCATTCG
TGGTTCAGCCACAGAACGGACGCTGCACAACTGACGGCGTGCTGCTCGGAACCACCCAGCTTAGCCCTGTTAATATC
TGTACGTTTAGAGGCGACGTAACTCACATAACTGGCTCACGGAACTATACCATGAATCTGGCATCACAGAATTGGAA
TGACTACGACCCAACCGAAGAGATTCCCGCACCTCTTGGAACCCCCGACTTTGTGGGAAAAATACAGGGCGTCCTGA
CACAAACCACCAGAACCGATGGCTCCACACGGGGACACAAGGCAACCGTCTACACTGGCTCTGCCGATTTTGCCCCG
AAACTGGGTAGAGTGCAGTTTGAGACCGACACTGACCGGGACTTTGAAGCCAATCAGAATACTAAGTTCACACCTG
TAGGAGTGATTCAGGACGGGGGCACCACTCACCGGAACGAGCCGCAACAATGGGTCCTGCCCTCTTATAGCGGGA
GGAATACTCATAATGTGCATTTGGCTCCTGCAGTGGCTCCCACGTTTCCCGGGGAACAACTGCTCTTTTTTCGTTCAA
CCATGCCTGGATGCTCCGGATATCCCAATATGGATCTCGATTGCCTGCTCCCACAGGAATGGGTGCAGTATTTTTATC
AAGAGGCCGCACCAGCCCAATCCGACGTCGCACTTCTGCGGTTCGTGAATCCAGACACAGGCCGCGTGTTGTTTGA
GTGCAAATTGCACAAATCAGGATACGTTACAGTGGCTCATACTGGACAGCATGACCTGGTGATCCCACCCAACGGAT
ATTTTAGGTTCGACTCCTGGGTGAATCAGTTTTATACATTAGCCCCCATGGGGAATGGGACTGGCAGACGCAGGGCT
GTCTGA

FIGURE 32EE

Nucleic acid sequence of human codon optimized VP1 Gll.4_Syd12_P80X; where X = A
(XXX=GCC), N (XXX=AAC), K(XXX=AAG), or H(XXXX=CAC) (SEQ ID NO:287)

ATGAAAATGGCCTCGAGTGACGCTAACCCTAGTGACGGCAGCGCCGCCAATCTTGTGCCTGAGGTTAAT
AATGAGGTGATGGCCCTGGAGCCTGTGGTGGGCGCAGCCATAGCAGCGCCCGTGGCCGGTCAGCAGAA
TGTGATTGACCCGTGGATACGCAACAATTTTGTCCAAGCCCCTGGTGGGGAGTTCACCGTTAGCCCGAGA
AATGCGCCAGGAGAAATCCTGTGGTCGGCCXXXTTGGGACCCGATCTGAACCCCTATTTGTCACATCTCG
CTCGGATGTACAACGGGTATGCCGGCGGATTTGAAGTGCAGGTGATTCTGGCTGGGAACGCGTTCACTG
CTGGCAAAGTGATCTTTGCAGCGGTGCCTCCCAACTTCCCCACTGAAGGACTGTCTCCAAGCCAGGTCAC
AATGTTTCCACACATCGTGGTGGACGTACGGCAGCTAGAGCCTGTCCTGATTCCCCTCCCTGATGTACGC
AATAATTTCTACCACTACAATCAATCCAATGATCCGACCATTAAACTCATCGCGATGTTGTACACCCCTCTG
CGCGCTAACAATGCTGGAGACGACGTATTCACCGTGTCATGCAGAGTGCTCACCAGACCTTCACCAGACT
TTGACTTTATCTTCTTAGTGCCCCCCACTGTTGAGAGCCGAACCAAGCCCTTTAGTGTCCCCGTACTCACA
GTCGAGGAGATGACAAATAGCCGCTTTCCAATCCCCCTTGAGAAACTGTTCACAGGACCTTCCTCGGCAT
TCGTGGTTCAGCCACAGAACGGACGCTGCACAACTGACGGCGTGCTGCTCGGAACCACCCAGCTTAGCC
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FIGURE 32EE (cont)

CTGTTAATATCTGTACGTTTAGAGGCGACGTAACTCACATAACTGGCTCACGGAACTATACCATGAATCTG
GCATCACAGAATTGGAATGACTACGACCCAACCGAAGAGATTCCCGCACCTCTTGGAACCCCCGACTTTG
TGGGAAAAATACAGGGCGTCCTGACACAAACCACCAGAACCGATGGCTCCACACGGGGACACAAGGCA
ACCGTCTACACTGGCTCTGCCGATTTTGCCCCGAAACTGGGTAGAGTGCAGTTTGAGACCGACACTGACC
GGGACTTTGAAGCCAATCAGAATACTAAGTTCACACCTGTAGGAGTGATTCAGGACGGGGGCACCACTC
ACCGGAACGAGCCGCAACAATGGGTCCTGCCCTCTTATAGCGGGAGGAATACTCATAATGTGCATTTGG
CTCCTGCAGTGGCTCCCACGTTTCCCGGGGAACAACTGCTCTTTTTTCGTTCAACCATGCCTGGATGCTCC
GGATATCCCAATATGGATCTCGATTGCCTGCTCCCACAGGAATGGGTGCAGTATTTTTATCAAGAGGCCG
CACCAGCCCAATCCGACGTCGCACTTCTGCGGTTCGTGAATCCAGACACAGGCCGCGTGTTGTTTGAGTG
CAAATTGCACAAATCAGGATACGTTACAGTGGCTCATACTGGACAGCATGACCTGGTGATCCCACCCAAC
GGATATTTTAGGTTCGACTCCTGGGTGAATCAGTTTTATACATTAGCCCCCATGGGGAATGGGACTGGCA
GACGCAGGGCTGTCTGA

FIGURE 32FF
Amino acid sequence of VP1_GIl.4_Syd12_P80X; where X=A, N, K, or H (SEQ ID NO:286)

MKMASSDANPSDGSAANLVPEVNNEVMALEPVVGAAIAAPVAGOQNVIDPWIRNNFVOAPGGEFTVSPR
NAPGEILWSAXLGPDLNPYLSHLARMYNGYAGGFEVQVILAGNAFTAGKVIFAAVPPNFPTEGLSPSQVTMF
PHIVVDVRQLEPVLIPLPDVRNNFYHYNQSNDPTIKLIAMLYTPLRANNAGDDVFTVSCRVLTRPSPDFDFIFLV
PPTVESRTKPFSVPVLTVEEMTNSRFPIPLEKLFTGPSSAFVVOPQNGRCTTDGVLLGTTOLSPVNICTFRGDVT
HITGSRNYTMNLASONWNDYDPTEEIPAPLGTPDFVGKIQGVLTQTTRTDGSTRGHKATVYTGSADFAPKLG
RVQFETDTDRDFEANQNTKFTPYGVIODGGTTHRNEPQOWVLPSYSGRNTHNVHLAPAVAPTFPGEQLLFF
RSTMPGCSGYPNMDLDCLLPQEWVQYFYQEAAPAQSDVALLRFVNPDTGRVLFECKLHKSGYVTVAHTGQ
HDLVIPPNGYFRFDSWVNQFYTLAPMGNGTGRRRAV

FIGURE 32GG (SEQ ID NO:289)

hCod optimize sequence of VP1 Gll.4_Syd12 P80S+A39X; X = I(XXX=ATC), M(XXX=ATG),
G(XXX=GGC), S(XXX=AGC), E(XXX=GAG), D(XXX=GAC), N(XXX=AAC), Q(XXX=CAG), K(XXX=AAG),
or H(XXX=CAC)

ATGAAAATGGCCTCGAGTGACGCTAACCCTAGTGACGGCAGCGCCGCCAATCTTGTGCCTGAGGTTAAT
AATGAGGTGATGGCCCTGGAGCCTGTGGTGGGCGCAGCCATAGCAXXXCCCGTGGCCGGTCAGCAGAA
TGTGATTGACCCGTGGATACGCAACAATTTTGTCCAAGCCCCTGGTGGGGAGTTCACCGTTAGCCCGAGA
AATGCGCCAGGAGAAATCCTGTGGTCGGCCAGCTTGGGACCCGATCTGAACCCCTATTTGTCACATCTCG
CTCGGATGTACAACGGGTATGCCGGCGGATTTGAAGTGCAGGTGATTCTGGCTGGGAACGCGTTCACTG
CTGGCAAAGTGATCTTTGCAGCGGTGCCTCCCAACTTCCCCACTGAAGGACTGTCTCCAAGCCAGGTCAC
AATGTTTCCACACATCGTGGTGGACGTACGGCAGCTAGAGCCTGTCCTGATTCCCCTCCCTGATGTACGC
AATAATTTCTACCACTACAATCAATCCAATGATCCGACCATTAAACTCATCGCGATGTTGTACACCCCTCTG
CGCGCTAACAATGCTGGAGACGACGTATTCACCGTGTCATGCAGAGTGCTCACCAGACCTTCACCAGACT
TTGACTTTATCTTCTTAGTGCCCCCCACTGTTGAGAGCCGAACCAAGCCCTTTAGTGTCCCCGTACTCACA
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FIGURE 32GG (cont)

GTCGAGGAGATGACAAATAGCCGCTTTCCAATCCCCCTTGAGAAACTGTTCACAGGACCTTCCTCGGCAT
TCGTGGTTCAGCCACAGAACGGACGCTGCACAACTGACGGCGTGCTGCTCGGAACCACCCAGCTTAGCC
CTGTTAATATCTGTACGTTTAGAGGCGACGTAACTCACATAACTGGCTCACGGAACTATACCATGAATCTG
GCATCACAGAATTGGAATGACTACGACCCAACCGAAGAGATTCCCGCACCTCTTGGAACCCCCGACTTTG
TGGGAAAAATACAGGGCGTCCTGACACAAACCACCAGAACCGATGGCTCCACACGGGGACACAAGGCA
ACCGTCTACACTGGCTCTGCCGATTTTGCCCCGAAACTGGGTAGAGTGCAGTTTGAGACCGACACTGACC
GGGACTTTGAAGCCAATCAGAATACTAAGTTCACACCTGTAGGAGTGATTCAGGACGGGGGCACCACTC
ACCGGAACGAGCCGCAACAATGGGTCCTGCCCTCTTATAGCGGGAGGAATACTCATAATGTGCATTTGG
CTCCTGCAGTGGCTCCCACGTTTCCCGGGGAACAACTGCTCTTTTTTCGTTCAACCATGCCTGGATGCTCC
GGATATCCCAATATGGATCTCGATTGCCTGCTCCCACAGGAATGGGTGCAGTATTTTTATCAAGAGGCCG
CACCAGCCCAATCCGACGTCGCACTTCTGCGGTTCGTGAATCCAGACACAGGCCGCGTGTTGTTTGAGTG
CAAATTGCACAAATCAGGATACGTTACAGTGGCTCATACTGGACAGCATGACCTGGTGATCCCACCCAAC
GGATATTTTAGGTTCGACTCCTGGGTGAATCAGTTTTATACATTAGCCCCCATGGGGAATGGGACTGGCA
GACGCAGGGCTGTCTGA

FIGURE 32HH (SEQ ID NO:288)
Amino acid sequence of VP1_GIl.4 Syd12 P80S+A39X; where X=1,M, G, S,E,D, N, Q, K, orH

MKMASSDANPSDGSAANLVPEVNNEVMALEPVVGAAIAXPVAGQQNVIDPWIRNNFVQAPGGEFTVSPR
NAPGEILWSASLGPDLNPYLSHLARMYNGYAGGFEVQVILAGNAFTAGKVIFAAVPPNFPTEGLSPSQVTMEF
PHIVVDVRQLEPVLIPLPDVRNNFYHYNQSNDPTIKLIAMLYTPLRANNAGDDVFTVSCRVLTRPSPDFDFIFLV
PPTVESRTKPFSVPVLTVEEMTNSRFPIPLEKLFTGPSSAFVVOPQNGRCTTDGVLLGTTOLSPVNICTFRGDVT
HITGSRNYTMNLASONWNDYDPTEEIPAPLGTPDFVGKIQGVLTQTTRTDGSTRGHKATVYTGSADFAPKLG
RVQFETDTDRDFEANQNTKFTPYGVIODGGTTHRNEPQOWVLPSYSGRNTHNVHLAPAVAPTFPGEQLLFF
RSTMPGCSGYPNMDLDCLLPQEWVQYFYQEAAPAQSDVALLRFVNPDTGRVLFECKLHKSGYVTVAHTGQ
HDLVIPPNGYFRFDSWVNQFYTLAPMGNGTGRRRAV

Figure 33A
Amino acid sequence of VP1_GII.6_Ohio_E80S (SEQ ID NO:79)

MKMASNDAAPSNDGAANLVPEANNEVMALEPVVGASIAAPVVGQQNIIDPWIRENFVQAPQGEFTVSPRNSPGEMLL
NLSLGPELNPYLSHLSRMYNGYAGGMQVQVVLAGNAFTAGKIIFAAVPPHFPVENINAAQITMCPHVIVDVRQLEPVLLP
LPDIRNRFFHYNQENTSRMRLVAMLYTPLRANSGEDVFTVSCRVLTRPAPDFEFTFLVPPTVESKTKPFSLPILTLGELSNSR
FPAPIDMLYTDPNEGIVVQPQNGRCTLDGTLQGTTQLVPTQICAFRGTLIGQTSRSPDSTDSAPRRRDHPLHVQLKNLDG
TQYDPTDEVPAVLGAIDFKGTVFGVASQRDVSGQQVGATRAHEVHINTTDPRYTPKLGSILMYSESDDFVTGQPVRFTPI
GMGDNDWHQWELPDYPGHLTLNMNLAPAVAPAFPGERILFFRSIVPSAGGYGSGQIDCLIPQEWVQHFYQEAAPSQS
AVALIRYVNPDTGRNIFEAKLHREGFITVANSGNNPIVVPPNGYFRFEAWVNQFYTLTPMGTGQGRRRDQ
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Figure 33B
Nucleic acid sequence of human codon optimized VP1_GIl.6_Ohio_E80S (SEQ ID NO:80)

ATGAAGATGGCAAGCAACGACGCAGCTCCCTCCAATGATGGTGCCGCCAACCTGGTCCCCGAAGCTAATAATGAGG
TGATGGCGTTAGAGCCGGTGGTTGGCGCATCTATTGCAGCGCCTGTGGTCGGACAGCAGAACATCATTGATCCCTG
GATTCGCGAGAACTTCGTACAAGCTCCACAGGGGGAGTTCACAGTCTCCCCCCGGAACTCCCCGGGCGAGATGCTG
CTCAATCTGAGCCTCGGCCCTGAACTAAACCCTTATCTGTCACACCTTTCACGGATGTACAATGGCTACGCAGGAGG
AATGCAAGTTCAGGTGGTCCTGGCCGGCAATGCTTTCACCGCGGGCAAAATCATCTTTGCGGCCGTTCCTCCACACT
TCCCTGTCGAAAATATCAACGCCGCCCAGATTACTATGTGCCCCCACGTGATTGTGGATGTGCGACAGTTAGAGCCA
GTTCTGCTGCCCCTGCCCGACATCAGAAACCGGTTCTTCCATTACAATCAAGAGAATACTTCACGGATGAGACTTGTT
GCGATGCTGTACACCCCTCTTCGTGCAAATTCCGGCGAAGACGTGTTCACTGTGTCTTGTCGAGTACTTACCCGACCC
GCCCCCGATTTCGAATTCACCTTCCTGGTTCCCCCTACTGTGGAGAGCAAGACAAAACCCTTCAGCCTCCCAATCTTA
ACACTCGGGGAGCTGTCTAATTCACGCTTCCCCGCACCTATTGATATGCTGTATACTGACCCCAACGAGGGGATAGT
GGTGCAGCCCCAAAATGGACGGTGTACTCTCGACGGCACGCTCCAGGGCACAACCCAACTGGTGCCAACCCAGATT
TGTGCATTCAGGGGCACTTTGATTGGGCAGACATCGAGATCTCCAGATTCTACTGATTCCGCGCCAAGGAGGAGGG
ACCACCCACTCCACGTTCAGTTAAAAAACCTGGACGGAACCCAGTACGACCCTACAGACGAGGTCCCCGCTGTCCTC
GGAGCCATCGACTTTAAAGGAACTGTATTTGGAGTGGCATCCCAAAGGGATGTCTCGGGGCAGCAGGTGGGAGCT
ACGAGAGCACATGAAGTCCACATTAACACCACAGACCCAAGATATACCCCAAAACTAGGGTCAATTTTAATGTATTC
GGAATCAGACGATTTTGTTACAGGTCAGCCCGTGCGGTTTACCCCGATCGGAATGGGGGACAACGATTGGCACCAG
TGGGAATTGCCCGATTACCCTGGACACCTCACCTTGAATATGAATCTGGCCCCAGCCGTCGCGCCCGCCTTCCCCGGT
GAGCGGATCCTCTTTTTTAGAAGCATAGTGCCCTCCGCAGGTGGGTATGGATCAGGGCAGATTGATTGCCTGATCCC
CCAAGAATGGGTACAGCATTTCTACCAGGAAGCAGCCCCTAGCCAGTCCGCAGTAGCACTGATCAGATATGTTAATC
CTGATACGGGAAGGAACATCTTCGAAGCAAAACTGCACCGTGAGGGCTTCATTACCGTCGCCAACAGTGGTAATAA
CCCTATTGTGGTGCCTCCTAATGGATACTTCAGGTTTGAGGCATGGGTGAATCAGTTTTATACTCTGACTCCCATGGG
GACAGGCCAGGGGCGACGCCGGGATCAGTGA

Figure 33C
Amino acid sequence of VP1_GIl.6_Ohio_S90L (SEQ ID NO:81)

MKMASNDAAPSNDGAANLVPEANNEVMALEPVVGASIAAPVVGQQNIIDPWIRENFVQAPQGEFTVSPRNSPGEMLL
NLELGPELNPYLLHLSRMYNGYAGGMQVQVVLAGNAFTAGKIIFAAVPPHFPVENINAAQITMCPHVIVDVRQLEPVLLP
LPDIRNRFFHYNQENTSRMRLVAMLYTPLRANSGEDVFTVSCRVLTRPAPDFEFTFLVPPTVESKTKPFSLPILTLGELSNSR
FPAPIDMLYTDPNEGIVVQPQNGRCTLDGTLQGTTQLVPTQICAFRGTLIGQTSRSPDSTDSAPRRRDHPLHVQLKNLDG

TQYDPTDEVPAVLGAIDFKGTVFGVASQRDVSGQQVGATRAHEVHINTTDPRYTPKLGSILMYSESDDFVTGQPVRFTPI

GMGDNDWHQWELPDYPGHLTLNMNLAPAVAPAFPGERILFFRSIVPSAGGYGSGQIDCLIPQEWVQHFYQEAAPSQS

AVALIRYVNPDTGRNIFEAKLHREGFITVANSGNNPIVVPPNGYFRFEAWVNQFYTLTPMGTGQGRRRDQ

Figure 33D
Nucleic acid sequence of human codon optimized VP1_GlIl.6_Ohio_S90L (SEQ ID NO:82)

ATGAAGATGGCAAGCAACGACGCAGCTCCCTCCAATGATGGTGCCGCCAACCTGGTCCCCGAAGCTAATAATGAGG
TGATGGCGTTAGAGCCGGTGGTTGGCGCATCTATTGCAGCGCCTGTGGTCGGACAGCAGAACATCATTGATCCCTG
GATTCGCGAGAACTTCGTACAAGCTCCACAGGGGGAGTTCACAGTCTCCCCCCGGAACTCCCCGGGCGAGATGCTG
CTCAATCTGGAACTCGGCCCTGAACTAAACCCTTATCTGCTCCACCTTTCACGGATGTACAATGGCTACGCAGGAGG
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FIGURE 33D (cont)

AATGCAAGTTCAGGTGGTCCTGGCCGGCAATGCTTTCACCGCGGGCAAAATCATCTTTGCGGCCGTTCCTCCACACT
TCCCTGTCGAAAATATCAACGCCGCCCAGATTACTATGTGCCCCCACGTGATTGTGGATGTGCGACAGTTAGAGCCA
GTTCTGCTGCCCCTGCCCGACATCAGAAACCGGTTCTTCCATTACAATCAAGAGAATACTTCACGGATGAGACTTGTT
GCGATGCTGTACACCCCTCTTCGTGCAAATTCCGGCGAAGACGTGTTCACTGTGTCTTGTCGAGTACTTACCCGACCC
GCCCCCGATTTCGAATTCACCTTCCTGGTTCCCCCTACTGTGGAGAGCAAGACAAAACCCTTCAGCCTCCCAATCTTA
ACACTCGGGGAGCTGTCTAATTCACGCTTCCCCGCACCTATTGATATGCTGTATACTGACCCCAACGAGGGGATAGT
GGTGCAGCCCCAAAATGGACGGTGTACTCTCGACGGCACGCTCCAGGGCACAACCCAACTGGTGCCAACCCAGATT
TGTGCATTCAGGGGCACTTTGATTGGGCAGACATCGAGATCTCCAGATTCTACTGATTCCGCGCCAAGGAGGAGGG
ACCACCCACTCCACGTTCAGTTAAAAAACCTGGACGGAACCCAGTACGACCCTACAGACGAGGTCCCCGCTGTCCTC
GGAGCCATCGACTTTAAAGGAACTGTATTTGGAGTGGCATCCCAAAGGGATGTCTCGGGGCAGCAGGTGGGAGCT
ACGAGAGCACATGAAGTCCACATTAACACCACAGACCCAAGATATACCCCAAAACTAGGGTCAATTTTAATGTATTC
GGAATCAGACGATTTTGTTACAGGTCAGCCCGTGCGGTTTACCCCGATCGGAATGGGGGACAACGATTGGCACCAG
TGGGAATTGCCCGATTACCCTGGACACCTCACCTTGAATATGAATCTGGCCCCAGCCGTCGCGCCCGCCTTCCCCGGT
GAGCGGATCCTCTTTTTTAGAAGCATAGTGCCCTCCGCAGGTGGGTATGGATCAGGGCAGATTGATTGCCTGATCCC
CCAAGAATGGGTACAGCATTTCTACCAGGAAGCAGCCCCTAGCCAGTCCGCAGTAGCACTGATCAGATATGTTAATC
CTGATACGGGAAGGAACATCTTCGAAGCAAAACTGCACCGTGAGGGCTTCATTACCGTCGCCAACAGTGGTAATAA
CCCTATTGTGGTGCCTCCTAATGGATACTTCAGGTTTGAGGCATGGGTGAATCAGTTTTATACTCTGACTCCCATGGG
GACAGGCCAGGGGCGACGCCGGGATCAGTGA

Figure 33E
Amino acid sequence of VP1_GIl.6_Ohio E80S+S90L (SEQ ID NO:83)

MKMASNDAAPSNDGAANLVPEANNEVMALEPVVGASIAAPVVGQQNIIDPWIRENFVQAPQGEFTVSPRNSPGEMLL
NLSLGPELNPYLLHLSRMYNGYAGGMQVQVVLAGNAFTAGKIIFAAVPPHFPVENINAAQITMCPHVIVDVRQLEPVLLP
LPDIRNRFFHYNQENTSRMRLVAMLYTPLRANSGEDVFTVSCRVLTRPAPDFEFTFLVPPTVESKTKPFSLPILTLGELSNSR
FPAPIDMLYTDPNEGIVVQPQNGRCTLDGTLQGTTQLVPTQICAFRGTLIGQTSRSPDSTDSAPRRRDHPLHVQLKNLDG

TQYDPTDEVPAVLGAIDFKGTVFGVASQRDVSGQQVGATRAHEVHINTTDPRYTPKLGSILMYSESDDFVTGQPVRFTPI

GMGDNDWHQWELPDYPGHLTLNMNLAPAVAPAFPGERILFFRSIVPSAGGYGSGQIDCLIPQEWVQHFYQEAAPSQS

AVALIRYVNPDTGRNIFEAKLHREGFITVANSGNNPIVVPPNGYFRFEAWVNQFYTLTPMGTGQGRRRDQ

Figure 33F
Nucleic acid sequence of human codon optimized VP1_GIl.6_Ohio_E80S+S90L (SEQ IDNO:84)

ATGAAGATGGCAAGCAACGACGCAGCTCCCTCCAATGATGGTGCCGCCAACCTGGTCCCCGAAGCTAATAATGAGG
TGATGGCGTTAGAGCCGGTGGTTGGCGCATCTATTGCAGCGCCTGTGGTCGGACAGCAGAACATCATTGATCCCTG
GATTCGCGAGAACTTCGTACAAGCTCCACAGGGGGAGTTCACAGTCTCCCCCCGGAACTCCCCGGGCGAGATGCTG
CTCAATCTGAGCCTCGGCCCTGAACTAAACCCTTATCTGCTCCACCTTTCACGGATGTACAATGGCTACGCAGGAGGA
ATGCAAGTTCAGGTGGTCCTGGCCGGCAATGCTTTCACCGCGGGCAAAATCATCTTTGCGGCCGTTCCTCCACACTTC
CCTGTCGAAAATATCAACGCCGCCCAGATTACTATGTGCCCCCACGTGATTGTGGATGTGCGACAGTTAGAGCCAGT
TCTGCTGCCCCTGCCCGACATCAGAAACCGGTTCTTCCATTACAATCAAGAGAATACTTCACGGATGAGACTTGTTGC
GATGCTGTACACCCCTCTTCGTGCAAATTCCGGCGAAGACGTGTTCACTGTGTCTTGTCGAGTACTTACCCGACCCGC
CCCCGATTTCGAATTCACCTTCCTGGTTCCCCCTACTGTGGAGAGCAAGACAAAACCCTTCAGCCTCCCAATCTTAAC
ACTCGGGGAGCTGTCTAATTCACGCTTCCCCGCACCTATTGATATGCTGTATACTGACCCCAACGAGGGGATAGTGG
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TGCAGCCCCAAAATGGACGGTGTACTCTCGACGGCACGCTCCAGGGCACAACCCAACTGGTGCCAACCCAGATTTGT
GCATTCAGGGGCACTTTGATTGGGCAGACATCGAGATCTCCAGATTCTACTGATTCCGCGCCAAGGAGGAGGGACC
ACCCACTCCACGTTCAGTTAAAAAACCTGGACGGAACCCAGTACGACCCTACAGACGAGGTCCCCGCTGTCCTCGGA
GCCATCGACTTTAAAGGAACTGTATTTGGAGTGGCATCCCAAAGGGATGTCTCGGGGCAGCAGGTGGGAGCTACGA
GAGCACATGAAGTCCACATTAACACCACAGACCCAAGATATACCCCAAAACTAGGGTCAATTTTAATGTATTCGGAA
TCAGACGATTTTGTTACAGGTCAGCCCGTGCGGTTTACCCCGATCGGAATGGGGGACAACGATTGGCACCAGTGGG
AATTGCCCGATTACCCTGGACACCTCACCTTGAATATGAATCTGGCCCCAGCCGTCGCGCCCGCCTTCCCCGGTGAGC
GGATCCTCTTTTTTAGAAGCATAGTGCCCTCCGCAGGTGGGTATGGATCAGGGCAGATTGATTGCCTGATCCCCCAA
GAATGGGTACAGCATTTCTACCAGGAAGCAGCCCCTAGCCAGTCCGCAGTAGCACTGATCAGATATGTTAATCCTGA
TACGGGAAGGAACATCTTCGAAGCAAAACTGCACCGTGAGGGCTTCATTACCGTCGCCAACAGTGGTAATAACCCT
ATTGTGGTGCCTCCTAATGGATACTTCAGGTTTGAGGCATGGGTGAATCAGTTTTATACTCTGACTCCCATGGGGAC
AGGCCAGGGGCGACGCCGGGATCAGTGA

Figure 34A
Amino acid sequence of VP1_GIl.12_HS10_E80S (SEQ ID NO:88)

MKMASNDAAPSNDGAAGLVPEVNNETMALEPVAGASIAAPLTGOQNNVIDPWIRLNFVQAPNGEFTVSPRNSPGEVLL
NLSLGPELNPYLAHLSRMYNGYAGGVEVQVLLAGNAFTAGKLVFAAVPPHFPLENISPGQITMFPHVIIDVRTLEPVLLPLP
DVRNNFFHYNQQNEPRMRLVAMLYTPLRSNGSGDDVFTVSCRVLTRPSPDFDFNYLVPPTVESKTKPFTLPILTIGELTNS
RFPVPIDELYTSPNESLVVQPQNGRCALDGELQGTTQLLPTAICSFRGRINQKVSGENHVWNMQVTNIDGTPFDPTEDV
PAPLGTPDFSGKLFGVLSQRDHDNACRSHDAVIATNSAKFTPKLGAIQIGTWEQDDVHINQPTKFTPVGLFESEGFNOQW
TLPNYSGALTLNMGLAPPVAPTFPGEQILFFRSHIPLKGGVADPVIDCLLPQEWIQHLYQESAPSQTDVALIRFTNPDTGRV
LFEAKLHRSGYITVANTGSRPIVVPANGYFRFDSWVNQFYSLAPMGTGNGRRRVQ

Figure 34B
Nucleic acid sequence of human codon optimized VP1_GlIl.12_HS10_ES80S (SEQ ID NO:89)

ATGAAGATGGCGTCTAATGATGCTGCTCCTTCCAATGATGGCGCAGCCGGCCTGGTCCCTGAAGTGAATAACGAGA
CTATGGCTCTCGAACCCGTGGCCGGAGCCTCAATTGCCGCCCCCCTCACTGGCCAGAACAACGTGATTGATCCCTGG
ATCAGACTGAACTTCGTTCAGGCTCCTAATGGGGAGTTCACCGTGTCCCCGAGAAACTCCCCCGGCGAAGTGTTATT
GAATTTGAGCTTAGGACCAGAACTCAACCCCTATCTGGCACATCTGTCTCGGATGTACAACGGCTATGCGGGCGGAG
TGGAGGTGCAAGTTCTTCTCGCTGGTAATGCATTCACAGCAGGAAAATTAGTATTTGCAGCGGTTCCACCCCATTTTC
CACTTGAAAACATAAGCCCAGGCCAGATCACCATGTTCCCTCACGTGATAATCGACGTGCGGACATTAGAGCCCGTG
CTGCTACCCCTGCCCGACGTGAGGAACAATTTCTTTCACTACAATCAGCAAAATGAACCAAGAATGCGCCTGGTCGC
CATGCTCTATACTCCTTTAAGAAGTAATGGCAGTGGGGATGACGTGTTTACTGTTAGCTGTCGGGTGCTCACCCGAC
CTTCCCCAGATTTCGACTTCAATTATCTGGTCCCCCCCACGGTAGAGTCCAAAACAAAGCCTTTCACTCTTCCAATCCT
TACAATTGGCGAACTGACCAACTCACGCTTTCCAGTGCCTATTGATGAGCTGTACACAAGTCCAAATGAATCCCTTGT
CGTTCAGCCACAGAATGGGCGCTGCGCGCTTGACGGTGAGCTCCAGGGCACAACACAACTGTTGCCAACCGCTATA
TGCTCTTTCAGGGGGCGTATTAATCAGAAGGTCTCCGGGGAGAACCACGTGTGGAACATGCAAGTGACGAATATCG
ACGGGACACCTTTCGATCCAACAGAGGATGTCCCAGCGCCTCTAGGTACCCCTGACTTCTCAGGCAAGTTGTTCGGC
GTCCTTTCCCAGCGCGACCATGATAATGCTTGCCGGAGCCACGATGCCGTCATTGCCACCAACTCAGCCAAATTCACC
CCAAAACTTGGAGCGATACAGATCGGAACTTGGGAACAAGACGACGTCCATATCAACCAACCAACAAAGTTTACCCC
TGTTGGCCTTTTCGAAAGCGAAGGCTTTAACCAGTGGACACTTCCCAATTACAGCGGGGCTCTCACTCTTAATATGG
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GACTCGCACCACCCGTCGCTCCAACGTTTCCTGGTGAGCAGATTTTGTTTTTCCGCAGTCATATTCCACTGAAGGGTG
GAGTTGCTGATCCCGTGATAGACTGCCTCCTCCCTCAGGAATGGATTCAGCACTTGTATCAGGAGTCCGCTCCCTCGC
AGACCGATGTGGCCCTGATACGCTTCACAAACCCCGATACCGGAAGAGTGTTGTTTGAAGCTAAACTTCATCGCTCC
GGTTACATCACAGTAGCCAACACGGGTTCCAGGCCAATCGTAGTTCCGGCAAACGGATACTTTCGATTCGACAGTTG
GGTCAATCAGTTCTACAGCCTGGCTCCAATGGGAACAGGAAATGGGAGGAGGCGTGTGCAGTAA

Figure 34C
Amino acid sequence of VP1_GIl.12_HS10_A90L (SEQ ID NO:90)

MKMASNDAAPSNDGAAGLVPEVNNETMALEPVAGASIAAPLTGOQNNVIDPWIRLNFVQAPNGEFTVSPRNSPGEVLL
NLELGPELNPYLLHLSRMYNGYAGGVEVQVLLAGNAFTAGKLVFAAVPPHFPLENISPGQITMFPHVIIDVRTLEPVLLPLP
DVRNNFFHYNQQNEPRMRLVAMLYTPLRSNGSGDDVFTVSCRVLTRPSPDFDFNYLVPPTVESKTKPFTLPILTIGELTNS
RFPVPIDELYTSPNESLVVQPQNGRCALDGELQGTTQLLPTAICSFRGRINQKVSGENHVWNMQVTNIDGTPFDPTEDV
PAPLGTPDFSGKLFGVLSQRDHDNACRSHDAVIATNSAKFTPKLGAIQIGTWEQDDVHINQPTKFTPVGLFESEGFNOQW
TLPNYSGALTLNMGLAPPVAPTFPGEQILFFRSHIPLKGGVADPVIDCLLPQEWIQHLYQESAPSQTDVALIRFTNPDTGRV
LFEAKLHRSGYITVANTGSRPIVVPANGYFRFDSWVNQFYSLAPMGTGNGRRRVQ

Figure 34D
Nucleic acid sequence of human codon optimized VP1_GIl.12_HS10_A90L (SEQ ID NO:91)

ATGAAGATGGCGTCTAATGATGCTGCTCCTTCCAATGATGGCGCAGCCGGCCTGGTCCCTGAAGTGAATAACGAGA
CTATGGCTCTCGAACCCGTGGCCGGAGCCTCAATTGCCGCCCCCCTCACTGGCCAGAACAACGTGATTGATCCCTGG
ATCAGACTGAACTTCGTTCAGGCTCCTAATGGGGAGTTCACCGTGTCCCCGAGAAACTCCCCCGGCGAAGTGTTATT
GAATTTGGAATTAGGACCAGAACTCAACCCCTATCTGCTCCATCTGTCTCGGATGTACAACGGCTATGCGGGCGGAG
TGGAGGTGCAAGTTCTTCTCGCTGGTAATGCATTCACAGCAGGAAAATTAGTATTTGCAGCGGTTCCACCCCATTTTC
CACTTGAAAACATAAGCCCAGGCCAGATCACCATGTTCCCTCACGTGATAATCGACGTGCGGACATTAGAGCCCGTG
CTGCTACCCCTGCCCGACGTGAGGAACAATTTCTTTCACTACAATCAGCAAAATGAACCAAGAATGCGCCTGGTCGC
CATGCTCTATACTCCTTTAAGAAGTAATGGCAGTGGGGATGACGTGTTTACTGTTAGCTGTCGGGTGCTCACCCGAC
CTTCCCCAGATTTCGACTTCAATTATCTGGTCCCCCCCACGGTAGAGTCCAAAACAAAGCCTTTCACTCTTCCAATCCT
TACAATTGGCGAACTGACCAACTCACGCTTTCCAGTGCCTATTGATGAGCTGTACACAAGTCCAAATGAATCCCTTGT
CGTTCAGCCACAGAATGGGCGCTGCGCGCTTGACGGTGAGCTCCAGGGCACAACACAACTGTTGCCAACCGCTATA
TGCTCTTTCAGGGGGCGTATTAATCAGAAGGTCTCCGGGGAGAACCACGTGTGGAACATGCAAGTGACGAATATCG
ACGGGACACCTTTCGATCCAACAGAGGATGTCCCAGCGCCTCTAGGTACCCCTGACTTCTCAGGCAAGTTGTTCGGC
GTCCTTTCCCAGCGCGACCATGATAATGCTTGCCGGAGCCACGATGCCGTCATTGCCACCAACTCAGCCAAATTCACC
CCAAAACTTGGAGCGATACAGATCGGAACTTGGGAACAAGACGACGTCCATATCAACCAACCAACAAAGTTTACCCC
TGTTGGCCTTTTCGAAAGCGAAGGCTTTAACCAGTGGACACTTCCCAATTACAGCGGGGCTCTCACTCTTAATATGG
GACTCGCACCACCCGTCGCTCCAACGTTTCCTGGTGAGCAGATTTTGTTTTTCCGCAGTCATATTCCACTGAAGGGTG
GAGTTGCTGATCCCGTGATAGACTGCCTCCTCCCTCAGGAATGGATTCAGCACTTGTATCAGGAGTCCGCTCCCTCGC
AGACCGATGTGGCCCTGATACGCTTCACAAACCCCGATACCGGAAGAGTGTTGTTTGAAGCTAAACTTCATCGCTCC
GGTTACATCACAGTAGCCAACACGGGTTCCAGGCCAATCGTAGTTCCGGCAAACGGATACTTTCGATTCGACAGTTG
GGTCAATCAGTTCTACAGCCTGGCTCCAATGGGAACAGGAAATGGGAGGAGGCGTGTGCAGTAA
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Figure 34E
Amino acid sequence of VP1_GIl.12_HS10_E80S+A90L (SEQ ID NO:92)

MKMASNDAAPSNDGAAGLVPEVNNETMALEPVAGASIAAPLTGOQNNVIDPWIRLNFVQAPNGEFTVSPRNSPGEVLL
NLSLGPELNPYLLHLSRMYNGYAGGVEVQVLLAGNAFTAGKLVFAAVPPHFPLENISPGQITMFPHVIIDVRTLEPVLLPLP
DVRNNFFHYNQQNEPRMRLVAMLYTPLRSNGSGDDVFTVSCRVLTRPSPDFDFNYLVPPTVESKTKPFTLPILTIGELTNS
RFPVPIDELYTSPNESLVVQPQNGRCALDGELQGTTQLLPTAICSFRGRINQKVSGENHVWNMQVTNIDGTPFDPTEDV
PAPLGTPDFSGKLFGVLSQRDHDNACRSHDAVIATNSAKFTPKLGAIQIGTWEQDDVHINQPTKFTPVGLFESEGFNOQW
TLPNYSGALTLNMGLAPPVAPTFPGEQILFFRSHIPLKGGVADPVIDCLLPQEWIQHLYQESAPSQTDVALIRFTNPDTGRV
LFEAKLHRSGYITVANTGSRPIVVPANGYFRFDSWVNQFYSLAPMGTGNGRRRVQ

Figure 34F
Nucleic acid sequence of human codon optimized VP1_GlIl.12_HS10 E80S+A90L (SEQ ID NO:93)

ATGAAGATGGCGTCTAATGATGCTGCTCCTTCCAATGATGGCGCAGCCGGCCTGGTCCCTGAAGTGAATAACGAGA
CTATGGCTCTCGAACCCGTGGCCGGAGCCTCAATTGCCGCCCCCCTCACTGGCCAGAACAACGTGATTGATCCCTGG
ATCAGACTGAACTTCGTTCAGGCTCCTAATGGGGAGTTCACCGTGTCCCCGAGAAACTCCCCCGGCGAAGTGTTATT
GAATTTGAGCTTAGGACCAGAACTCAACCCCTATCTGCTCCATCTGTCTCGGATGTACAACGGCTATGCGGGCGGAG
TGGAGGTGCAAGTTCTTCTCGCTGGTAATGCATTCACAGCAGGAAAATTAGTATTTGCAGCGGTTCCACCCCATTTTC
CACTTGAAAACATAAGCCCAGGCCAGATCACCATGTTCCCTCACGTGATAATCGACGTGCGGACATTAGAGCCCGTG
CTGCTACCCCTGCCCGACGTGAGGAACAATTTCTTTCACTACAATCAGCAAAATGAACCAAGAATGCGCCTGGTCGC
CATGCTCTATACTCCTTTAAGAAGTAATGGCAGTGGGGATGACGTGTTTACTGTTAGCTGTCGGGTGCTCACCCGAC
CTTCCCCAGATTTCGACTTCAATTATCTGGTCCCCCCCACGGTAGAGTCCAAAACAAAGCCTTTCACTCTTCCAATCCT
TACAATTGGCGAACTGACCAACTCACGCTTTCCAGTGCCTATTGATGAGCTGTACACAAGTCCAAATGAATCCCTTGT
CGTTCAGCCACAGAATGGGCGCTGCGCGCTTGACGGTGAGCTCCAGGGCACAACACAACTGTTGCCAACCGCTATA
TGCTCTTTCAGGGGGCGTATTAATCAGAAGGTCTCCGGGGAGAACCACGTGTGGAACATGCAAGTGACGAATATCG
ACGGGACACCTTTCGATCCAACAGAGGATGTCCCAGCGCCTCTAGGTACCCCTGACTTCTCAGGCAAGTTGTTCGGC
GTCCTTTCCCAGCGCGACCATGATAATGCTTGCCGGAGCCACGATGCCGTCATTGCCACCAACTCAGCCAAATTCACC
CCAAAACTTGGAGCGATACAGATCGGAACTTGGGAACAAGACGACGTCCATATCAACCAACCAACAAAGTTTACCCC
TGTTGGCCTTTTCGAAAGCGAAGGCTTTAACCAGTGGACACTTCCCAATTACAGCGGGGCTCTCACTCTTAATATGG
GACTCGCACCACCCGTCGCTCCAACGTTTCCTGGTGAGCAGATTTTGTTTTTCCGCAGTCATATTCCACTGAAGGGTG
GAGTTGCTGATCCCGTGATAGACTGCCTCCTCCCTCAGGAATGGATTCAGCACTTGTATCAGGAGTCCGCTCCCTCGC
AGACCGATGTGGCCCTGATACGCTTCACAAACCCCGATACCGGAAGAGTGTTGTTTGAAGCTAAACTTCATCGCTCC
GGTTACATCACAGTAGCCAACACGGGTTCCAGGCCAATCGTAGTTCCGGCAAACGGATACTTTCGATTCGACAGTTG
GGTCAATCAGTTCTACAGCCTGGCTCCAATGGGAACAGGAAATGGGAGGAGGCGTGTGCAGTAA

FIGURE 34G
Amino acid sequence of VP1 Gll.17 Kawa 2014 AOA077KVU6_A39V (SEQ ID NO:192)

MKMASNDAAPSNDGAAGLVPEGNNETLPLEPVAGAAIAVPVTGONNIIDPWIRTNFVOAPNGEFTVSPRNS
PGEILLNLELGPDLNPYLAHLSRMYNGYAGGVEVQVLLAGNAFTAGKILFAAVPPNFPVEFLSPAQITMLPHLI
VDVRTLEPIMIPLPDVRNTFFHYNNOQPNSRMRLVAMLYTPLRSNGSGDDVFTVSCRVLTRPTPDFEFTYLVPP
SVESKTKPFSLPILTLSELTNSRFPVPIDSLFTAQNNVLQVQCQNGRCTLDGELQGTTQLLPSGICAFRGRVTAE
TDHRDKWHMOQLONLNGTTYDPTDDVPAPLGTPDFKGVVFGVASORNVGNDAPGSTRAHEAVISTYSPQFV
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PKLGSVNFRSNDNDFQLQPTKFTPYGINDDGDHPFRQWELPDYSGLLTLNMNLAPPVAPNFPGEQLLFFRSF
VPCSGGYNQGIVDCLIPOEWIQHFYQESAPSQSDVALIRYYNPDTGRTLFEAKLHRSGYITVAHSGDYPLVVPA
NGYFRFDSWVNQFYSLAPMGTGNGRRRAQ,

FIGURE 34H
Nucleic acid sequence of VP1 hCod Gll.17 Kawa 2014 AOA077KVU6_A39V (SEQ ID NO:193)

ATGAAAATGGCATCTAACGACGCAGCCCCCTCAAACGATGGCGCTGCTGGACTCGTGCCGGAGGGGAAT
AATGAGACACTTCCACTAGAGCCGGTTGCAGGCGCCGCTATAGCTGTGCCAGTGACAGGGCAGAATAAT
ATTATAGACCCTTGGATTCGGACAAACTTCGTGCAGGCACCCAACGGCGAGTTTACAGTATCCCCCCGGA
ACTCCCCAGGTGAGATACTCCTGAATCTTGAGCTCGGCCCTGACCTCAATCCATATCTGGCTCATCTGAGC
CGCATGTACAATGGTTACGCTGGGGGGGTCGAAGTGCAGGTCCTCCTGGCCGGAAACGCCTTTACCGCT
GGCAAAATTCTGTTTGCCGCCGTTCCACCAAACTTTCCAGTCGAATTCCTCTCTCCCGCGCAAATAACCAT
GCTGCCACATTTGATCGTTGACGTGCGGACCCTGGAGCCAATAATGATTCCCCTGCCGGATGTGCGTAAC
ACCTTTTTCCATTATAACAATCAGCCAAACTCTCGGATGAGACTTGTTGCTATGCTGTACACCCCCCTGCG
GAGCAACGGCAGTGGCGATGATGTGTTTACCGTGAGTTGCAGAGTCCTGACGCGCCCAACCCCGGACTT
CGAGTTCACCTACCTGGTGCCCCCTTCTGTGGAATCTAAGACCAAACCGTTTTCACTGCCAATCTTAACTCT
CTCCGAACTGACTAACAGCCGGTTTCCAGTACCCATAGATTCTCTTTTTACCGCTCAAAACAACGTACTCC
AAGTCCAGTGCCAGAACGGCCGCTGTACGCTTGATGGTGAGTTGCAGGGGACAACACAGCTACTCCCCA
GTGGCATCTGTGCATTCCGGGGCCGCGTGACCGCTGAGACAGACCATCGTGACAAATGGCACATGCAAC
TCCAAAACTTAAACGGGACCACCTACGACCCAACCGACGACGTCCCTGCTCCGCTAGGGACTCCTGACTT
TAAGGGGGTGGTGTTCGGAGTGGCCTCTCAGCGGAATGTTGGGAATGACGCCCCCGGCTCTACCCGAGC
TCACGAGGCCGTTATCTCAACATATAGCCCCCAATTTGTGCCCAAGCTCGGATCCGTTAATTTTCGTAGTA
ACGACAACGACTTCCAACTGCAACCAACGAAGTTTACGCCAGTGGGGATTAATGATGATGGAGACCATC
CTTTCCGCCAATGGGAACTACCAGATTATTCTGGGCTGCTCACCCTCAATATGAACCTCGCCCCACCCGTG
GCCCCTAATTTCCCCGGTGAGCAGCTGCTGTTTTTTCGGAGCTTTGTGCCATGCAGTGGCGGATATAATCA
AGGCATCGTAGACTGCTTGATTCCCCAAGAGTGGATACAACATTTTITACCAGGAAAGTGCGCCCTCCCAG
TCCGATGTGGCCCTGATACGGTACGTTAACCCCGATACCGGAAGAACATTATTCGAAGCGAAATTGCACA
GATCAGGGTACATTACCGTTGCACATTCCGGCGATTATCCCCTGGTGGTTCCCGCCAACGGTTACTTTAG
GTTCGATAGTTGGGTCAACCAGTTCTATTCACTAGCCCCAATGGGCACCGGTAACGGCAGACGCCGGGCT
CAGTAG

FIGURE 34l
Amino acid sequence of VP1GII.17 Kawa 2014 AOA077KVU6_R531 (SEQ ID NO:194)

MKMASNDAAPSNDGAAGLVPEGNNETLPLEPVAGAAIAAPVTGQONNIIDPWIITNFVOAPNGEFTVSPRNS
PGEILLNLELGPDLNPYLAHLSRMYNGYAGGVEVQVLLAGNAFTAGKILFAAVPPNFPVEFLSPAQITMLPHLI
VDVRTLEPIMIPLPDVRNTFFHYNNOQPNSRMRLVAMLYTPLRSNGSGDDVFTVSCRVLTRPTPDFEFTYLVPP
SVESKTKPFSLPILTLSELTNSRFPVPIDSLFTAQNNVLQVQCQNGRCTLDGELQGTTQLLPSGICAFRGRVTAE
TDHRDKWHMOQLONLNGTTYDPTDDVPAPLGTPDFKGVVFGVASORNVGNDAPGSTRAHEAVISTYSPQFV
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FIGURE 34l (cont)

PKLGSVNFRSNDNDFQLQPTKFTPYGINDDGDHPFRQWELPDYSGLLTLNMNLAPPVAPNFPGEQLLFFRSF
VPCSGGYNQGIVDCLIPOEWIQHFYQESAPSQSDVALIRYYNPDTGRTLFEAKLHRSGYITVAHSGDYPLVVPA
NGYFRFDSWVNQFYSLAPMGTGNGRRRAQ,

FIGURE 34]
Nucleic acid sequence of VP1 hCod Gll.17 Kawa 2014 AOA077KVU6_R53I (SEQ ID NO:195)

ATGAAAATGGCATCTAACGACGCAGCCCCCTCAAACGATGGCGCTGCTGGACTCGTGCCGGAGGGGAAT
AATGAGACACTTCCACTAGAGCCGGTTGCAGGCGCCGCTATAGCTGCCCCAGTGACAGGGCAGAATAAT
ATTATAGACCCTTGGATTATCACAAACTTCGTGCAGGCACCCAACGGCGAGTTTACAGTATCCCCCCGGA
ACTCCCCAGGTGAGATACTCCTGAATCTTGAGCTCGGCCCTGACCTCAATCCATATCTGGCTCATCTGAGC
CGCATGTACAATGGTTACGCTGGGGGGGTCGAAGTGCAGGTCCTCCTGGCCGGAAACGCCTTTACCGCT
GGCAAAATTCTGTTTGCCGCCGTTCCACCAAACTTTCCAGTCGAATTCCTCTCTCCCGCGCAAATAACCAT
GCTGCCACATTTGATCGTTGACGTGCGGACCCTGGAGCCAATAATGATTCCCCTGCCGGATGTGCGTAAC
ACCTTTTTCCATTATAACAATCAGCCAAACTCTCGGATGAGACTTGTTGCTATGCTGTACACCCCCCTGCG
GAGCAACGGCAGTGGCGATGATGTGTTTACCGTGAGTTGCAGAGTCCTGACGCGCCCAACCCCGGACTT
CGAGTTCACCTACCTGGTGCCCCCTTCTGTGGAATCTAAGACCAAACCGTTTTCACTGCCAATCTTAACTCT
CTCCGAACTGACTAACAGCCGGTTTCCAGTACCCATAGATTCTCTTTTTACCGCTCAAAACAACGTACTCC
AAGTCCAGTGCCAGAACGGCCGCTGTACGCTTGATGGTGAGTTGCAGGGGACAACACAGCTACTCCCCA
GTGGCATCTGTGCATTCCGGGGCCGCGTGACCGCTGAGACAGACCATCGTGACAAATGGCACATGCAAC
TCCAAAACTTAAACGGGACCACCTACGACCCAACCGACGACGTCCCTGCTCCGCTAGGGACTCCTGACTT
TAAGGGGGTGGTGTTCGGAGTGGCCTCTCAGCGGAATGTTGGGAATGACGCCCCCGGCTCTACCCGAGC
TCACGAGGCCGTTATCTCAACATATAGCCCCCAATTTGTGCCCAAGCTCGGATCCGTTAATTTTCGTAGTA
ACGACAACGACTTCCAACTGCAACCAACGAAGTTTACGCCAGTGGGGATTAATGATGATGGAGACCATC
CTTTCCGCCAATGGGAACTACCAGATTATTCTGGGCTGCTCACCCTCAATATGAACCTCGCCCCACCCGTG
GCCCCTAATTTCCCCGGTGAGCAGCTGCTGTTTTTTCGGAGCTTTGTGCCATGCAGTGGCGGATATAATCA
AGGCATCGTAGACTGCTTGATTCCCCAAGAGTGGATACAACATTTTITACCAGGAAAGTGCGCCCTCCCAG
TCCGATGTGGCCCTGATACGGTACGTTAACCCCGATACCGGAAGAACATTATTCGAAGCGAAATTGCACA
GATCAGGGTACATTACCGTTGCACATTCCGGCGATTATCCCCTGGTGGTTCCCGCCAACGGTTACTTTAG
GTTCGATAGTTGGGTCAACCAGTTCTATTCACTAGCCCCAATGGGCACCGGTAACGGCAGACGCCGGGCT
CAGTAG

FIGURE 34K
Amino acid sequence of VP1GII.17 Kawa 2014 AOA077KVU6_A90L (SEQ ID NO:196)

MKMASNDAAPSNDGAAGLVPEGNNETLPLEPVAGAAIAAPVTGQONNIIDPWIRTNFVOQAPNGEFTVSPRNS
PGEILLNLELGPDLNPYLLHLSRMYNGYAGGVEVQVLLAGNAFTAGKILFAAVPPNFPVEFLSPAQITMLPHLIV
DVRTLEPIMIPLPDVRNTFFHYNNQPNSRMRLVAMLYTPLRSNGSGDDVFTVSCRVLTRPTPDFEFTYLVPPS
VESKTKPFSLPILTLSELTNSRFPVPIDSLFTAQNNVLQVQCQONGRCTLDGELQGTTQLLPSGICAFRGRVTAET
DHRDKWHMQLQNLNGTTYDPTDDVPAPLGTPDFKGVVFGVASQRNVGNDAPGSTRAHEAVISTYSPQFVP
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FIGURE 34K (cont)

KLGSVNFRSNDNDFQLQPTKFTPVGINDDGDHPFRQWELPDYSGLLTLNMNLAPPVAPNFPGEQLLFFRSFV
PCSGGYNQGIVDCLIPQEWIQHFYQESAPSQSDVALIRYYNPDTGRTLFEAKLHRSGYITVAHSGDYPLVVPA
NGYFRFDSWVNQFYSLAPMGTGNGRRRAQ,

FIGURE 34L
Nucleic acid sequence of VP1 hCod Gll.17 Kawa 2014 AOA077KVU6_A90L (SEQ ID NO:197)

ATGAAAATGGCATCTAACGACGCAGCCCCCTCAAACGATGGCGCTGCTGGACTCGTGCCGGAGGGGAAT
AATGAGACACTTCCACTAGAGCCGGTTGCAGGCGCCGCTATAGCTGCCCCAGTGACAGGGCAGAATAAT
ATTATAGACCCTTGGATTCGGACAAACTTCGTGCAGGCACCCAACGGCGAGTTTACAGTATCCCCCCGGA
ACTCCCCAGGTGAGATACTCCTGAATCTTGAGCTCGGCCCTGACCTCAATCCATATCTGCTGCATCTGAGC
CGCATGTACAATGGTTACGCTGGGGGGGTCGAAGTGCAGGTCCTCCTGGCCGGAAACGCCTTTACCGCT
GGCAAAATTCTGTTTGCCGCCGTTCCACCAAACTTTCCAGTCGAATTCCTCTCTCCCGCGCAAATAACCAT
GCTGCCACATTTGATCGTTGACGTGCGGACCCTGGAGCCAATAATGATTCCCCTGCCGGATGTGCGTAAC
ACCTTTTTCCATTATAACAATCAGCCAAACTCTCGGATGAGACTTGTTGCTATGCTGTACACCCCCCTGCG
GAGCAACGGCAGTGGCGATGATGTGTTTACCGTGAGTTGCAGAGTCCTGACGCGCCCAACCCCGGACTT
CGAGTTCACCTACCTGGTGCCCCCTTCTGTGGAATCTAAGACCAAACCGTTTTCACTGCCAATCTTAACTCT
CTCCGAACTGACTAACAGCCGGTTTCCAGTACCCATAGATTCTCTTTTTACCGCTCAAAACAACGTACTCC
AAGTCCAGTGCCAGAACGGCCGCTGTACGCTTGATGGTGAGTTGCAGGGGACAACACAGCTACTCCCCA
GTGGCATCTGTGCATTCCGGGGCCGCGTGACCGCTGAGACAGACCATCGTGACAAATGGCACATGCAAC
TCCAAAACTTAAACGGGACCACCTACGACCCAACCGACGACGTCCCTGCTCCGCTAGGGACTCCTGACTT
TAAGGGGGTGGTGTTCGGAGTGGCCTCTCAGCGGAATGTTGGGAATGACGCCCCCGGCTCTACCCGAGC
TCACGAGGCCGTTATCTCAACATATAGCCCCCAATTTGTGCCCAAGCTCGGATCCGTTAATTTTCGTAGTA
ACGACAACGACTTCCAACTGCAACCAACGAAGTTTACGCCAGTGGGGATTAATGATGATGGAGACCATC
CTTTCCGCCAATGGGAACTACCAGATTATTCTGGGCTGCTCACCCTCAATATGAACCTCGCCCCACCCGTG
GCCCCTAATTTCCCCGGTGAGCAGCTGCTGTTTTTTCGGAGCTTTGTGCCATGCAGTGGCGGATATAATCA
AGGCATCGTAGACTGCTTGATTCCCCAAGAGTGGATACAACATTTTITACCAGGAAAGTGCGCCCTCCCAG
TCCGATGTGGCCCTGATACGGTACGTTAACCCCGATACCGGAAGAACATTATTCGAAGCGAAATTGCACA
GATCAGGGTACATTACCGTTGCACATTCCGGCGATTATCCCCTGGTGGTTCCCGCCAACGGTTACTTTAG
GTTCGATAGTTGGGTCAACCAGTTCTATTCACTAGCCCCAATGGGCACCGGTAACGGCAGACGCCGGGCT
CAGTAG

FIGURE 34M
Amino acid sequence of VP1GII.17 Kawa 2014 AOA077KVU6_A39V+M531 (SEQ ID NO:198)

MKMASNDAAPSNDGAAGLVPEGNNETLPLEPVAGAAIAVPVTGONNIIDPWIITNFVOQAPNGEFTVSPRNS
PGEILLNLELGPDLNPYLAHLSRMYNGYAGGVEVQVLLAGNAFTAGKILFAAVPPNFPVEFLSPAQITMLPHLI
VDVRTLEPIMIPLPDVRNTFFHYNNOQPNSRMRLVAMLYTPLRSNGSGDDVFTVSCRVLTRPTPDFEFTYLVPP
SVESKTKPFSLPILTLSELTNSRFPVPIDSLFTAQNNVLQVQCQNGRCTLDGELQGTTQLLPSGICAFRGRVTAE
TDHRDKWHMOQLONLNGTTYDPTDDVPAPLGTPDFKGVVFGVASORNVGNDAPGSTRAHEAVISTYSPQFV
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FIGURE 34M (cont)

PKLGSVNFRSNDNDFQLQPTKFTPYGINDDGDHPFRQWELPDYSGLLTLNMNLAPPVAPNFPGEQLLFFRSF
VPCSGGYNQGIVDCLIPOEWIQHFYQESAPSQSDVALIRYYNPDTGRTLFEAKLHRSGYITVAHSGDYPLVVPA
NGYFRFDSWVNQFYSLAPMGTGNGRRRAQ,

FIGURE 34N
Nucleic acid sequence of VP1 hCod Gll.17 Kawa 2014 AOA077KVU6_A39V+M531 (SEQ ID NO:199)

ATGAAAATGGCATCTAACGACGCAGCCCCCTCAAACGATGGCGCTGCTGGACTCGTGCCGGAGGGGAAT
AATGAGACACTTCCACTAGAGCCGGTTGCAGGCGCCGCTATAGCTGTGCCAGTGACAGGGCAGAATAAT
ATTATAGACCCTTGGATTATCACAAACTTCGTGCAGGCACCCAACGGCGAGTTTACAGTATCCCCCCGGA
ACTCCCCAGGTGAGATACTCCTGAATCTTGAGCTCGGCCCTGACCTCAATCCATATCTGGCTCATCTGAGC
CGCATGTACAATGGTTACGCTGGGGGGGTCGAAGTGCAGGTCCTCCTGGCCGGAAACGCCTTTACCGCT
GGCAAAATTCTGTTTGCCGCCGTTCCACCAAACTTTCCAGTCGAATTCCTCTCTCCCGCGCAAATAACCAT
GCTGCCACATTTGATCGTTGACGTGCGGACCCTGGAGCCAATAATGATTCCCCTGCCGGATGTGCGTAAC
ACCTTTTTCCATTATAACAATCAGCCAAACTCTCGGATGAGACTTGTTGCTATGCTGTACACCCCCCTGCG
GAGCAACGGCAGTGGCGATGATGTGTTTACCGTGAGTTGCAGAGTCCTGACGCGCCCAACCCCGGACTT
CGAGTTCACCTACCTGGTGCCCCCTTCTGTGGAATCTAAGACCAAACCGTTTTCACTGCCAATCTTAACTCT
CTCCGAACTGACTAACAGCCGGTTTCCAGTACCCATAGATTCTCTTTTTACCGCTCAAAACAACGTACTCC
AAGTCCAGTGCCAGAACGGCCGCTGTACGCTTGATGGTGAGTTGCAGGGGACAACACAGCTACTCCCCA
GTGGCATCTGTGCATTCCGGGGCCGCGTGACCGCTGAGACAGACCATCGTGACAAATGGCACATGCAAC
TCCAAAACTTAAACGGGACCACCTACGACCCAACCGACGACGTCCCTGCTCCGCTAGGGACTCCTGACTT
TAAGGGGGTGGTGTTCGGAGTGGCCTCTCAGCGGAATGTTGGGAATGACGCCCCCGGCTCTACCCGAGC
TCACGAGGCCGTTATCTCAACATATAGCCCCCAATTTGTGCCCAAGCTCGGATCCGTTAATTTTCGTAGTA
ACGACAACGACTTCCAACTGCAACCAACGAAGTTTACGCCAGTGGGGATTAATGATGATGGAGACCATC
CTTTCCGCCAATGGGAACTACCAGATTATTCTGGGCTGCTCACCCTCAATATGAACCTCGCCCCACCCGTG
GCCCCTAATTTCCCCGGTGAGCAGCTGCTGTTTTTTCGGAGCTTTGTGCCATGCAGTGGCGGATATAATCA
AGGCATCGTAGACTGCTTGATTCCCCAAGAGTGGATACAACATTTTITACCAGGAAAGTGCGCCCTCCCAG
TCCGATGTGGCCCTGATACGGTACGTTAACCCCGATACCGGAAGAACATTATTCGAAGCGAAATTGCACA
GATCAGGGTACATTACCGTTGCACATTCCGGCGATTATCCCCTGGTGGTTCCCGCCAACGGTTACTTTAG
GTTCGATAGTTGGGTCAACCAGTTCTATTCACTAGCCCCAATGGGCACCGGTAACGGCAGACGCCGGGCT
CAGTAG

FIGURE 340
Amino acid sequence of VP1GII.17 Kawa 2014 AOA077KVU6_E80S+A90L (SEQ ID NO:200)

MKMASNDAAPSNDGAAGLVPEGNNETLPLEPVAGAAIAAPVTGQONNIIDPWIRTNFVOQAPNGEFTVSPRNS
PGEILLNLSLGPDLNPYLLHLSRMYNGYAGGVEVQVLLAGNAFTAGKILFAAVPPNFPVEFLSPAQITMLPHLIV
DVRTLEPIMIPLPDVRNTFFHYNNQPNSRMRLVAMLYTPLRSNGSGDDVFTVSCRVLTRPTPDFEFTYLVPPS
VESKTKPFSLPILTLSELTNSRFPVPIDSLFTAQNNVLQVQCQONGRCTLDGELQGTTQLLPSGICAFRGRVTAET
DHRDKWHMQLQNLNGTTYDPTDDVPAPLGTPDFKGVVFGVASQRNVGNDAPGSTRAHEAVISTYSPQFVP
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FIGURE 340 (cont)

KLGSVNFRSNDNDFQLQPTKFTPVGINDDGDHPFRQWELPDYSGLLTLNMNLAPPVAPNFPGEQLLFFRSFV
PCSGGYNQGIVDCLIPQEWIQHFYQESAPSQSDVALIRYYNPDTGRTLFEAKLHRSGYITVAHSGDYPLVVPA
NGYFRFDSWVNQFYSLAPMGTGNGRRRAQ,

FIGURE 34P
Nucleic acid sequence of VP1 hCod Gll.17 Kawa 2014 AOA077KVU6_E80S+A90L (SEQ, ID NO:201)

ATGAAAATGGCATCTAACGACGCAGCCCCCTCAAACGATGGCGCTGCTGGACTCGTGCCGGAGGGGAAT
AATGAGACACTTCCACTAGAGCCGGTTGCAGGCGCCGCTATAGCTGCCCCAGTGACAGGGCAGAATAAT
ATTATAGACCCTTGGATTCGGACAAACTTCGTGCAGGCACCCAACGGCGAGTTTACAGTATCCCCCCGGA
ACTCCCCAGGTGAGATACTCCTGAATCTTAGCCTCGGCCCTGACCTCAATCCATATCTGCTGCATCTGAGC
CGCATGTACAATGGTTACGCTGGGGGGGTCGAAGTGCAGGTCCTCCTGGCCGGAAACGCCTTTACCGCT
GGCAAAATTCTGTTTGCCGCCGTTCCACCAAACTTTCCAGTCGAATTCCTCTCTCCCGCGCAAATAACCAT
GCTGCCACATTTGATCGTTGACGTGCGGACCCTGGAGCCAATAATGATTCCCCTGCCGGATGTGCGTAAC
ACCTTTTTCCATTATAACAATCAGCCAAACTCTCGGATGAGACTTGTTGCTATGCTGTACACCCCCCTGCG
GAGCAACGGCAGTGGCGATGATGTGTTTACCGTGAGTTGCAGAGTCCTGACGCGCCCAACCCCGGACTT
CGAGTTCACCTACCTGGTGCCCCCTTCTGTGGAATCTAAGACCAAACCGTTTTCACTGCCAATCTTAACTCT
CTCCGAACTGACTAACAGCCGGTTTCCAGTACCCATAGATTCTCTTTTTACCGCTCAAAACAACGTACTCC
AAGTCCAGTGCCAGAACGGCCGCTGTACGCTTGATGGTGAGTTGCAGGGGACAACACAGCTACTCCCCA
GTGGCATCTGTGCATTCCGGGGCCGCGTGACCGCTGAGACAGACCATCGTGACAAATGGCACATGCAAC
TCCAAAACTTAAACGGGACCACCTACGACCCAACCGACGACGTCCCTGCTCCGCTAGGGACTCCTGACTT
TAAGGGGGTGGTGTTCGGAGTGGCCTCTCAGCGGAATGTTGGGAATGACGCCCCCGGCTCTACCCGAGC
TCACGAGGCCGTTATCTCAACATATAGCCCCCAATTTGTGCCCAAGCTCGGATCCGTTAATTTTCGTAGTA
ACGACAACGACTTCCAACTGCAACCAACGAAGTTTACGCCAGTGGGGATTAATGATGATGGAGACCATC
CTTTCCGCCAATGGGAACTACCAGATTATTCTGGGCTGCTCACCCTCAATATGAACCTCGCCCCACCCGTG
GCCCCTAATTTCCCCGGTGAGCAGCTGCTGTTTTTTCGGAGCTTTGTGCCATGCAGTGGCGGATATAATCA
AGGCATCGTAGACTGCTTGATTCCCCAAGAGTGGATACAACATTTTITACCAGGAAAGTGCGCCCTCCCAG
TCCGATGTGGCCCTGATACGGTACGTTAACCCCGATACCGGAAGAACATTATTCGAAGCGAAATTGCACA
GATCAGGGTACATTACCGTTGCACATTCCGGCGATTATCCCCTGGTGGTTCCCGCCAACGGTTACTTTAG
GTTCGATAGTTGGGTCAACCAGTTCTATTCACTAGCCCCAATGGGCACCGGTAACGGCAGACGCCGGGCT
CAGTAG

Figure 35A
Amino acid sequence of VP2_GIl.1_Norwalk (SEQ ID NO:99)

MAQAIIGAIAASTAGSALGAGIQVGGEAALQSQRYQQNLOLOENSFKHDREMIGYQVEASNQLLAKNLATRYSLLRAGG
LTSADAARSVAGAPVTRIVDWNGVRVSAPESSATTLRSGGFMSVPIPFASKQKQVQSSGISNPNYSPSSISRTTSWVESQ
NSSRFGNLSPYHAEALNTVWLTPPGSTASSTLSSVPRGYFNTDRLPLFANNRR
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Figure 35B
Nucleic acid sequence of human codon optimized VP.2_GI1_Norwalk (SEQ ID NO:100)

ATGGCTCAGGCCATTATTGGCGCCATCGCTGCAAGTACAGCCGGGAGTGCATTGGGGGCCGGAATACAGGTGGGC
GGGGAAGCTGCATTGCAGAGCCAGCGGTACCAGCAAAACCTGCAGTTACAGGAGAATAGCTTTAAACACGACAGG
GAGATGATTGGATATCAGGTGGAGGCCAGCAATCAGCTGCTCGCCAAAAACTTGGCTACTCGATACTCATTACTGCG
CGCCGGGGGGTTGACTAGCGCCGACGCCGCACGATCTGTCGCAGGCGCCCCCGTGACTCGGATCGTAGACTGGAA
CGGGGTACGAGTCTCGGCTCCCGAGTCGTCTGCAACCACCCTGAGGTCGGGAGGGTTTATGTCCGTGCCCATCCCAT
TCGCTAGCAAACAGAAACAGGTCCAGAGCTCCGGAATCTCCAATCCCAATTACTCCCCTAGCTCTATCTCTCGTACCA
CTTCCTGGGTCGAGAGTCAGAACAGCAGTAGATTTGGCAACCTGAGCCCCTACCATGCTGAAGCCCTGAACACTGTG
TGGTTGACTCCACCTGGTAGCACGGCCTCCTCAACCCTGAGTTCCGTGCCTCGCGGGTACTTCAATACCGACAGACTT
CCTCTGTTCGCTAACAACCGCCGCTGA

Figure 36A
Amino acid sequence of VP2_GI.3_Lil08 (SEQ ID NO:94)

MAQAIFGAIAATAAGSAVGAGIQAGTEAALQHQRFQQDLTLOSNTFKHDKEMLGLOVGASTALLQNSLNTRYNMLTD
AGLSSSDAARMVVGAPATRVVDWNGTRISAPRSTATTLRSGGFMTIPTLYKGKQQQKAPTEIGLSNPNYGSSVSSRVAD
WVSSQNSSHSSLGPYHPSALQTTWVTPPGSSSTSTISSVSTVPRYFNTDRLPLFANMRK

Figure 36B
Nucleic acid sequence of human codon optimized VP2_Gl.3_Lil08 (SEQ ID NO:95)

ATGGCTCAGGCAATCTTCGGCGCAATCGCTGCCACTGCTGCCGGATCCGCTGTGGGAGCCGGCATACAGGCCGGAA
CTGAGGCGGCCCTTCAGCATCAGCGGTTCCAGCAGGATCTGACATTACAGAGTAACACATTCAAACATGACAAGGA
GATGCTGGGTCTGCAGGTGGGTGCCAGTACTGCCCTGCTCCAAAACTCTCTGAATACCAGATATAACATGTTAACTG
ATGCGGGACTGTCTAGTAGCGACGCAGCTCGCATGGTCGTGGGCGCCCCAGCTACGAGAGTTGTGGACTGGAATG
GCACCCGAATCAGTGCACCAAGGTCTACAGCCACTACCCTCAGAAGTGGCGGCTTTATGACCATCCCGACTTTATAC
AAGGGCAAACAACAGCAGAAGGCACCTACTGAAATCGGTCTCTCCAATCCCAACTACGGCAGCAGTGTGTCTTCTCG
CGTGGCCGATTGGGTCTCAAGCCAGAACTCCAGTCATAGTTCTCTTGGGCCTTATCATCCATCAGCCTTGCAGACAAC
TTGGGTCACCCCACCCGGGTCCAGTAGCACGTCAACCATCAGTTCCGTCTCCACAGTCCCTCGCTATTTTAATACTGA
TAGGCTTCCCCTGTTCGCAAACATGAGGAAGTGA

Figure 37A
Amino acid sequence of VP2_GlII6_HS10 (SEQ ID NO:96)

MASAFLAGLAGDVITNGVGSLINAGANAVNQKVEYDFNKQLQMASFKHDKEMLQSQVLATKOLOQEMMNIRQGVLT
AGGFSPADAARGAVNAPMTKILDWNGTRYWAPNSMKTTSYSGQFSSSPVHKSPAPSQHTALPKSRLONDFASVYSFPS
SVSSQSTHSTALSAGTGSSRSISPSTATPTLSRTSDWVRGONERLSPFMDGALQTAFVTPPSSKASSNGTVSTVPKAVLDS

WTPMFNTHRQPLFAHPRRRGESQV
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Figure 37B
Nucleic acid sequence of human codon optimized VP2_GlI6_HS10 (SEQ ID NO:97)

ATGGCCTCCGCATTTCTAGCTGGATTGGCCGGGGACGTGATCACCAACGGCGTAGGATCGCTGATTAATGCAGGCG
CCAATGCTGTTAATCAGAAGGTTGAATACGACTTCAACAAACAACTGCAGATGGCTTCATTCAAGCACGACAAAGAA
ATGTTGCAGTCACAGGTTCTCGCCACCAAGCAGCTACAACAGGAGATGATGAACATTCGGCAGGGCGTACTGACCG
CTGGAGGATTCAGCCCTGCTGACGCAGCACGGGGGGCCGTGAACGCGCCGATGACCAAGATCCTGGATTGGAACG
GAACTCGGTATTGGGCTCCCAACTCTATGAAAACCACTTCTTACTCTGGTCAGTTCTCCAGCTCGCCAGTCCACAAAA
GTCCGGCCCCTTCACAGCACACAGCACTCCCTAAGTCCAGGCTGCAAAACGACTTTGCCTCCGTGTACTCCTTCCCAT
CCAGCGTGTCATCTCAGAGCACTCATTCAACCGCCCTGTCCGCCGGAACTGGGTCTAGCCGCAGCATTTCCCCAAGC
ACAGCTACTCCAACTCTGAGCAGGACTAGCGATTGGGTCAGAGGACAAAACGAACGACTGTCCCCTTTCATGGACG
GAGCTCTGCAAACCGCCTTCGTCACTCCACCTAGCAGCAAGGCCTCGAGCAACGGTACGGTTAGTACCGTGCCAAAG
GCTGTTCTTGACAGCTGGACCCCCATGTTTAACACACACAGGCAGCCATTGTTTGCACACCCCAGGCGACGGGGAGA
ATCACAAGTTTAG

Figure 38A
Cloning vector 1190 from left to right T-DNA (SEQ ID NO:162)

TGGCAGGATATATTGTGGTGTAAACAAATTGACGCTTAGACAACTTAATAACACATTGCGGACGTTTTTAATGTACT
GAATTAACGCCGAATCCCGGGCTGGTATATTTATATGTTGTCAAATAACTCAAAAACCATAAAAGTTTAAGTTAGCA
AGTGTGTACATTTTTACTTGAACAAAAATATTCACCTACTACTGTTATAAATCATTATTAAACATTAGAGTAAAGAAAT
ATGGATGATAAGAACAAGAGTAGTGATATTTTGACAACAATTTTGTTGCAACATTTGAGAAAATTTTGTTGTTCTCTC
TTTTCATTGGTCAAAAACAATAGAGAGAGAAAAAGGAAGAGGGAGAATAAAAACATAATGTGAGTATGAGAGAGA
AAGTTGTACAAAAGTTGTACCAAAATAGTTGTACAAATATCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGT
TAATTGCTGTAAATAAATAAGGATGACGCATTAGAGAGATGTACCATTAGAGAATTTTTGGCAAGTCATTAAAAAGA
AAGAATAAATTATTTTTAAAATTAAAAGTTGAGTCATTTGATTAAACATGTGATTATTTAATGAATTGATGAAAGAGT
TGGATTAAAGTTGTATTAGTAATTAGAATTTGGTGTCAAATTTAATTTGACATTTGATCTTTTCCTATATATTGCCCCA
TAGAGTCAGTTAACTCATTTTTATATTTCATAGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAAAA
AAACGGTATATTTACTAAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATAACATCCAATCC
AACCAATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGGCACATCTACATTATCTAAATCAC
ACATTCTTCCACACATCTGAGCCACACAAAAACCAATCCACATCTTTATCACCCATTCTATAAAAAATCACACTTTGTG
AGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAATTAATCATCTTGAGAGAAAATG
GAACGAGCTATACAAGGAAACGACGCTAGGGAACAAGCTAACAGTGAACGTTGGGATGGAGGATCAGGAGGTACC
ACTTCTCCCTTCAAACTTCCTGACGAAAGTCCGAGTTGGACTGAGTGGCGGCTACATAACGATGAGACGAATTCGAA
TCAAGATAATCCCCTTGGTTTCAAGGAAAGCTGGGGTTTCGGGAAAGTTGTATTTAAGAGATATCTCAGATACGACA
GGACGGAAGCTTCACTGCACAGAGTCCTTGGATCTTGGACGGGAGATTCGGTTAACTATGCAGCATCTCGATTTTTC
GGTTTCGACCAGATCGGATGTACCTATAGTATTCGGTTTCGAGGAGTTAGTATCACCGTTTCTGGAGGGTCGCGAAC
TCTTCAGCATCTCTGTGAGATGGCAATTCGGTCTAAGCAAGAACTGCTACAGCTTGCCCCAATCGAAGTGGAAAGTA
ATGTATCAAGAGGATGCCCTGAAGGTACTCAAACCTTCGAAAAAGAAAGCGAGTAAGTTAAAATGCTTCTTCGTCTC
CTATTTATAATATGGTTTGTTATTGTTAATTTITGTTCTTGTAGAAGAGCTTAATTAATCGTTGTTGTTATGAAATACTAT
TTGTATGAGATGAACTGGTGTAATGTAATTCATTTACATAAGTGGAGTCAGAATCAGAATGTTTCCTCCATAACTAAC
TAGACATGAAGACCTGCCGCGTACAATTGTCTTATATTTGAACAACTAAAATTGAACATCTTTTGCCACAACTTTATA
AGTGGTTAATATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAAATATCAGTTATCGAAATTCATTAAC
AATCAACTTAACGTTATTAACTACTAATTTTATATCATCCCCTTTGATAAATGATAGTACACCAATTAGGAAGGAGCAT
GCTCGCCTAGGAGATTGTCGTTTCCCGCCTTCAGTTTGCAAGCTGCTCTAGCCGTGTAGCCAATACGCAAACCGCCTC
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FIGURE 38A (cont)

TCCCCGCGCGTTGGGAATTACTAGCGCGTGTCGACAAGCTTGCATGCCGGTCAACATGGTGGAGCACGACACACTT
GTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATC
CGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCT
ACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACC
CCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATAAC
ATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGA
CTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAG
TGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGA
CAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAG
CAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAAGACCCTTCCTCT
ATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGCGAACGTGGGGAAACCC
GAACCAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGCGTGAGCGATCTTC
AACGTTGTCAGATCGTGCTTCGGCACCGCGGATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTTTTCTCTTCTTGT
GTTGGTTCCTTCTCAGATCTTCGCCTGCAGGCTCCTCAGCCAAAACGACACCCCCATCTGTCTATCCACTGGCCCCTG
GATCTGCTGCCCAAACTAACTCCATGGTGACCCTGGGATGCCTGGTCAAGGGCTATTTCCCTGAGCCAGTGACAGTG
ACCTGGAACTCTGGATCCCTGTCCAGCGGTGTGCACACCTTCCCAGCTGTCCTGCAGTCTGACCTCTACACTCTGAGC
AGCTCAGTGACTGTCCCCTCCAGCACCTGGCCCAGCGAGACCGTCACCTGCAACGTTGCCCACCCGGCCAGCAGCAC
CAAGGTGGACAAGAAAATTGTGCCCAGGGATTGTGGTTGTAAGCCTTGCATATGTACAGTCCCAGAAGTATCATCTG
TCTTCATCTTCCCCCCAAAGCCCAAGGATGTGCTCACCATTACTCTGACTCCTAAGGTCACGTGTGTTGTGGTAGACA
TCAGCAAGGATGATCCCGAGGTCCAGTTCAGCTGGTTTGTAGATGATGTGGAGGTGCACACAGCTCAGACGCAACC
CCGGGAGGAGCAGTTCAACAGCACTTTCCGCTCAGTCAGTGAACTTCCCATCATGCACCAGGACTGGCTCAATGGCA
AGGAGCGATCGCTCACCATCACCATCACCATCACCATCACCATTAAAGGCCTATTTTCTTTAGTTTGAATTTACTGTTA
TTCGGTGTGCATTTCTATGTTTGGTGAGCGGTTTTCTGTGCTCAGAGTGTGTTTATTTTATGTAATTTAATTTCTTITGT
GAGCTCCTGTTTAGCAGGTCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATTTTATTAAAAAAAAAAAAAAAAAA
GACCGGGAATTCGATATCAAGCTTATCGACCTGCAGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATC
CTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAATGCAT
GACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATA
GCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTAGATCTCTAGAGTCTCAAGCTTGGCGCGC
CCACGTGACTAGTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGC
CTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCG
CAGCCTGAATGGCGAATGCTAGAGCAGCTTGAGCTTGGATCAGATTGTCGTTTCCCGCCTTCAGTTTAAACTATCAG
TGTTTGACAGGATATATTGGCGGGTAAACCTAAGAGAAAAGAGCGTTTA

Figure 38B
Construct 2724 from 2X35S promoter to NOS terminator (SEQ ID NO:163)

GTCAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAA

TTGAGACTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGA

AGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTC
TGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCT
TCAAAGCAAGTGGATTGATGTGATAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGT
CTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAG
CTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAG
GCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAG
AAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCC
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CACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTT
GATAAAAGCGAACGTGGGGAAACCCGAACCAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCT
CTTGTCTTTCTTGCGTGAGCGATCTTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAATGATGATGGCTAGTAAA
GATGCGACCTCCTCTGTGGATGGTGCGTCAGGGGCAGGACAACTCGTACCCGAGGTAAACGCCAGCGACCCACTTG
CCATGGACCCCGTTGCCGGAAGTTCCACAGCAGTGGCCACAGCCGGTCAAGTGAATCCAATTGATCCGTGGATTATC
AACAATTTCGTCCAGGCACCCCAGGGCGAGTTCACAATTTCACCAAACAATACACCGGGCGATGTGCTATTCGATCT
TTCCTTGGGTCCTCACCTTAACCCTTTTCTACTCCATCTCTCACAGATGTACAATGGTTGGGTAGGAAACATGAGAGT
CCGGATCATGCTGGCTGGCAATGCCTTTACCGCTGGCAAGATCATCGTCAGTTGTATTCCTCCCGGATTTGGATCTCA
TAATCTGACCATTGCTCAAGCGACTCTCTTTCCCCATGTCATCGCCGACGTTAGGACCCTGGACCCCATCGAGGTGCC
CCTGGAGGACGTCCGGAATGTTTTGTTCCACAACAACGACAGAAACCAGCAGACGATGAGACTTGTCTGTATGCTCT
ATACCCCACTGCGGACTGGAGGCGGGACTGGAGACTCCTTCGTTGTGGCAGGAAGAGTGATGACATGCCCCTCCCC
CGACTTCAACTTTCTTTTTCTGGTCCCACCAACCGTTGAGCAGAAGACGCGGCCCTTTACACTGCCCAATCTCCCGCTT
TCAAGTCTGAGTAATTCACGGGCCCCATTGCCGATCTCCTCAATGGGAATCTCCCCCGACAACGTCCAGTCTGTCCAA
TTCCAAAATGGGAGATGCACACTGGACGGTCGCCTGGTGGGAACAACTCCGGTGTCCCTCTCACATGTCGCCAAAAT
CCGCGGCACATCAAATGGTACCGTAATCAATCTGACAGAACTTGATGGCACGCCCTTCCATCCCTTTGAAGGACCAG
CCCCTATTGGATTTCCTGATCTGGGAGGTTGCGACTGGCACATAAACATGACACAGTTTGGCCACTCCAGCCAGACA
CAGTATGATGTCGATACAACCCCAGATACCTTCGTGCCACACCTGGGATCTATTCAAGCTAACGGTATTGGATCCGG
CAACTACGTGGGAGTCTTATCTTGGATCTCACCACCATCCCACCCCTCAGGATCCCAGGTTGACTTGTGGAAGATACC
GAATTATGGATCCTCGATCACTGAAGCCACGCACCTCGCACCTTCCGTCTACCCACCAGGTTTTGGAGAAGTCTTGGT
GTTTTTCATGAGCAAAATGCCCGGCCCTGGAGCCTACAATCTCCCTTGCCTACTCCCTCAAGAGTATATTAGTCACCT
CGCATCTGAGCAGGCCCCGACCGTTGGCGAGGCAGCCCTGCTGCATTATGTGGATCCGGACACCGGCAGGAACCTG
GGTGAGTTCAAAGCTTATCCTGACGGTTTTCTAACATGTGTACCAAATGGCGCTTCCAGCGGCCCTCAACAGCTCCCA
ATCAATGGCGTGTTCGTTTTTGTCAGCTGGGTAAGCCGCTTCTACCAGCTGAAGCCCGTGGGGACAGCTTCTTCTGC
CCGCGGACGCCTCGGTCTGCGGAGATAAAGGCCTATTTTCTTTAGTTTGAATTTACTGTTATTCGGTGTGCATTTCTA
TGTTTGGTGAGCGGTTTITCTGTGCTCAGAGTGTGTTTATTTTATGTAATTTAATTTCTTTGTGAGCTCCTGTTTAGCAG
GTCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATTTTATTAAAAAAAAAAAAAAAAAAGACCGGGAATTCGATAT
CAAGCTTATCGACCTGCAGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCG
ATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGAT
GGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGAT
AAATTATCGCGCGCGGTGTCATCTATGTTACTAGAT

Figure 38C

Cloning vector 3677 from left to right T-DNA (SEQ ID NO:164)

TGGCAGGATATATTGTGGTGTAAACAAATTGACGCTTAGACAACTTAATAACACATTGCGGACGTTTTTAATGTACT
GAATTAACGCCGAATCCCGGGCTGGTATATTTATATGTTGTCAAATAACTCAAAAACCATAAAAGTTTAAGTTAGCA
AGTGTGTACATTTTTACTTGAACAAAAATATTCACCTACTACTGTTATAAATCATTATTAAACATTAGAGTAAAGAAAT
ATGGATGATAAGAACAAGAGTAGTGATATTTTGACAACAATTTTGTTGCAACATTTGAGAAAATTTTGTTGTTCTCTC
TTTTCATTGGTCAAAAACAATAGAGAGAGAAAAAGGAAGAGGGAGAATAAAAACATAATGTGAGTATGAGAGAGA
AAGTTGTACAAAAGTTGTACCAAAATAGTTGTACAAATATCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGT
TAATTGCTGTAAATAAATAAGGATGACGCATTAGAGAGATGTACCATTAGAGAATTTTTGGCAAGTCATTAAAAAGA
AAGAATAAATTATTTTTAAAATTAAAAGTTGAGTCATTTGATTAAACATGTGATTATTTAATGAATTGATGAAAGAGT
TGGATTAAAGTTGTATTAGTAATTAGAATTTGGTGTCAAATTTAATTTGACATTTGATCTTTTCCTATATATTGCCCCA
TAGAGTCAGTTAACTCATTTTTATATTTCATAGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAAAA
AAACGGTATATTTACTAAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATAACATCCAATCC
AACCAATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGGCACATCTACATTATCTAAATCAC
ACATTCTTCCACACATCTGAGCCACACAAAAACCAATCCACATCTTTATCACCCATTCTATAAAAAATCACACTTTGTG
AGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAATTAATCATCTTGAGAGAAAATG
GAACGAGCTATACAAGGAAACGACGCTAGGGAACAAGCTAACAGTGAACGTTGGGATGGAGGATCAGGAGGTACC
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ACTTCTCCCTTCAAACTTCCTGACGAAAGTCCGAGTTGGACTGAGTGGCGGCTACATAACGATGAGACGAATTCGAA
TCAAGATAATCCCCTTGGTTTCAAGGAAAGCTGGGGTTTCGGGAAAGTTGTATTTAAGAGATATCTCAGATACGACA
GGACGGAAGCTTCACTGCACAGAGTCCTTGGATCTTGGACGGGAGATTCGGTTAACTATGCAGCATCTCGATTTTTC
GGTTTCGACCAGATCGGATGTACCTATAGTATTCGGTTTCGAGGAGTTAGTATCACCGTTTCTGGAGGGTCGCGAAC
TCTTCAGCATCTCTGTGAGATGGCAATTCGGTCTAAGCAAGAACTGCTACAGCTTGCCCCAATCGAAGTGGAAAGTA
ATGTATCAAGAGGATGCCCTGAAGGTACTCAAACCTTCGAAAAAGAAAGCGAGTAAGTTAAAATGCTTCTTCGTCTC
CTATTTATAATATGGTTTGTTATTGTTAATTTITGTTCTTGTAGAAGAGCTTAATTAATCGTTGTTGTTATGAAATACTAT
TTGTATGAGATGAACTGGTGTAATGTAATTCATTTACATAAGTGGAGTCAGAATCAGAATGTTTCCTCCATAACTAAC
TAGACATGAAGACCTGCCGCGTACAATTGTCTTATATTTGAACAACTAAAATTGAACATCTTTTGCCACAACTTTATA
AGTGGTTAATATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAAATATCAGTTATCGAAATTCATTAAC
AATCAACTTAACGTTATTAACTACTAATTTTATATCATCCCCTTTGATAAATGATAGTACACCAATTAGGAAGGAGCAT
GCTCGCCTAGGAGATTGTCGTTTCCCGCCTTCAGTTTGCAAGCTGCTCTAGCCGTGTAGCCAATACGCAAACCGCCTC
TCCCCGCGCGTTGGGAATTACTAGCGCGTGTCGACAAGCTTGCATGCCGGTCAACATGGTGGAGCACGACACACTT
GTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATC
CGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCT
ACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACC
CCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATAAC
ATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGA
CTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAG
TGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGA
CAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAG
CAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAAGACCCTTCCTCT
ATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGCGAACGTGGGGAAACCC
GAACCAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGCGTGAGCGATCTTC
AACGTTGTCAGATCGTGCTTCGGCACCGCGGATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTTTTCTCTTCTTGT
GTTGGTTCCTTCTCAGATCTTCGCCTGCAGGCTCCTCAGCCAAAACGACACCCCCATCTGTCTATCCACTGGCCCCTG
GATCTGCTGCCCAAACTAACTCCATGGTGACCCTGGGATGCCTGGTCAAGGGCTATTTCCCTGAGCCAGTGACAGTG
ACCTGGAACTCTGGATCCCTGTCCAGCGGTGTGCACACCTTCCCAGCTGTCCTGCAGTCTGACCTCTACACTCTGAGC
AGCTCAGTGACTGTCCCCTCCAGCACCTGGCCCAGCGAGACCGTCACCTGCAACGTTGCCCACCCGGCCAGCAGCAC
CAAGGTGGACAAGAAAATTGTGCCCAGGGATTGTGGTTGTAAGCCTTGCATATGTACAGTCCCAGAAGTATCATCTG
TCTTCATCTTCCCCCCAAAGCCCAAGGATGTGCTCACCATTACTCTGACTCCTAAGGTCACGTGTGTTGTGGTAGACA
TCAGCAAGGATGATCCCGAGGTCCAGTTCAGCTGGTTTGTAGATGATGTGGAGGTGCACACAGCTCAGACGCAACC
CCGGGAGGAGCAGTTCAACAGCACTTTCCGCTCAGTCAGTGAACTTCCCATCATGCACCAGGACTGGCTCAATGGCA
AGGAGCGATCGCTCACCATCACCATCACCATCACCATCACCATTAAAGGCCTATTTTCTTTAGTTTGAATTTACTGTTA
TTCGGTGTGCATTTCTATGTTTGGTGAGCGGTTTTCTGTGCTCAGAGTGTGTTTATTTTATGTAATTTAATTTCTTITGT
GAGCTCCTGTTTAGCAGGTCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATTTTATTATCGTTCAAACATTTGGCA
ATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCAT
GTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAA
TACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTAGATCT
CTAGGTAAAAATCCCAATTATATTTGGTCTAATTTAGTTTGGTATTGAGTAAAACAAATTCGAACCAAACCAAAATAT
AAATATATAGTTTTTATATATATGCCTTTAAGACTTTTTATAGAATTTTCTTTAAAAAATATCTAGAAATATTTGCGACT
CTTCTGGCATGTAATATTTCGTTAAATATGAAGTGCTCCATTTTTATTAACTTTAAATAATTGGTTGTACGATCACTTTC
TTATCAAGTGTTACTAAAATGCGTCAATCTCTTTGTTCTTCCATATTCATATGTCAAAATCTATCAAAATTCTTATATAT
CTTTTTCGAATTTGAAGTGAAATTTCGATAATTTAAAATTAAATAGAACATATCATTATTTAGGTATCATATTGATTTTT
ATACTTAATTACTAAATTTGGTTAACTTTGAAAGTGTACATCAACGAAAAATTAGTCAAACGACTAAAATAAATAAAT
ATCATGTGTTATTAAGAAAATTCTCCTATAAGAATATTTTAATAGATCATATGTTTGTAAAAAAAATTAATTTTTACTA
ACACATATATTTACTTATCAAAAATTTGACAAAGTAAGATTAAAATAATATTCATCTAACAAAAAAAAAACCAGAAAA
TGCTGAAAACCCGGCAAAACCGAACCAATCCAAACCGATATAGTTGGTTTGGTTTGATTTTGATATAAACCGAACCA
ACTCGGTCCATTTGCACCCCTAATCATAATAGCTTTAATATTTCAAGATATTATTAAGTTAACGTTGTCAATATCCTGG
AAATTTTGCAAAATGAATCAAGCCTATATGGCTGTAATATGAATTTAAAAGCAGCTCGATGTGGTGGTAATATGTAA
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TTTACTTGATTCTAAAAAAATATCCCAAGTATTAATAATTTCTGCTAGGAAGAAGGTTAGCTACGATTTACAGCAAAG
CCAGAATACAAAGAACCATAAAGTGATTGAAGCTCGAAATATACGAAGGAACAAATATTTTTAAAAAAATACGCAAT
GACTTGGAACAAAAGAAAGTGATATATTTTTTGTTCTTAAACAAGCATCCCCTCTAAAGAATGGCAGTTTTCCTTTGC
ATGTAACTATTATGCTCCCTTCGTTACAAAAATTTTGGACTACTATTGGGAACTTCTTCTGAAAATTCTAGAGTCTCAA
GCTTGGCGCGCCCACGTGACTAGTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCC
AACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCC
AACAGTTGCGCAGCCTGAATGGCGAATGCTAGAGCAGCTTGAGCTTGGATCAGATTGTCGTTTCCCGCCTTCAGTTT
AAACTATCAGTGTTTGACAGGATATATTGGCGGGTAAACCTAAGAGAAAAGAGCGTTTA

Figure 38D

Construct 4133 from 2X35S promoter to NOS terminator (SEQ ID NO:165)

GTCAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAA
TTGAGACTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGA
AGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTC
TGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCT
TCAAAGCAAGTGGATTGATGTGATAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGT
CTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAG
CTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAG
GCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAG
AAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCC
CACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTT
GATAAAAGCGAACGTGGGGAAACCCGAACCAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCT
CTTGTCTTTCTTGCGTGAGCGATCTTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAATGAAAATGGCCTCGAGT
GACGCTAACCCTAGTGACGGCAGCGCCGCCAATCTTGTGCCTGAGGTTAATAATGAGGTGATGGCCCTGGAGCCTG
TGGTGGGCGCAGCCATAGCAGCGCCCGTGGCCGGTCAGCAGAATGTGATTGACCCGTGGATACGCAACAATTITGT
CCAAGCCCCTGGTGGGGAGTTCACCGTTAGCCCGAGAAATGCGCCAGGAGAAATCCTGTGGTCGGCCAGCTTGGGA
CCCGATCTGAACCCCTATTTGTCACATCTCGCTCGGATGTACAACGGGTATGCCGGCGGATTTGAAGTGCAGGTGAT
TCTGGCTGGGAACGCGTTCACTGCTGGCAAAGTGATCTTTGCAGCGGTGCCTCCCAACTTCCCCACTGAAGGACTGT
CTCCAAGCCAGGTCACAATGTTTCCACACATCGTGGTGGACGTACGGCAGCTAGAGCCTGTCCTGATTCCCCTCCCT
GATGTACGCAATAATTTCTACCACTACAATCAATCCAATGATCCGACCATTAAACTCATCGCGATGTTGTACACCCCTC
TGCGCGCTAACAATGCTGGAGACGACGTATTCACCGTGTCATGCAGAGTGCTCACCAGACCTTCACCAGACTTTGAC
TTTATCTTCTTAGTGCCCCCCACTGTTGAGAGCCGAACCAAGCCCTTTAGTGTCCCCGTACTCACAGTCGAGGAGATG
ACAAATAGCCGCTTTCCAATCCCCCTTGAGAAACTGTTCACAGGACCTTCCTCGGCATTCGTGGTTCAGCCACAGAAC
GGACGCTGCACAACTGACGGCGTGCTGCTCGGAACCACCCAGCTTAGCCCTGTTAATATCTGTACGTTTAGAGGCGA
CGTAACTCACATAACTGGCTCACGGAACTATACCATGAATCTGGCATCACAGAATTGGAATGACTACGACCCAACCG
AAGAGATTCCCGCACCTCTTGGAACCCCCGACTTTGTGGGAAAAATACAGGGCGTCCTGACACAAACCACCAGAACC
GATGGCTCCACACGGGGACACAAGGCAACCGTCTACACTGGCTCTGCCGATTTTGCCCCGAAACTGGGTAGAGTGC
AGTTTGAGACCGACACTGACCGGGACTTTGAAGCCAATCAGAATACTAAGTTCACACCTGTAGGAGTGATTCAGGA
CGGGGGCACCACTCACCGGAACGAGCCGCAACAATGGGTCCTGCCCTCTTATAGCGGGAGGAATACTCATAATGTG
CATTTGGCTCCTGCAGTGGCTCCCACGTTTCCCGGGGAACAACTGCTCTTTTTTCGTTCAACCATGCCTGGATGCTCC
GGATATCCCAATATGGATCTCGATTGCCTGCTCCCACAGGAATGGGTGCAGTATTTTTATCAAGAGGCCGCACCAGC
CCAATCCGACGTCGCACTTCTGCGGTTCGTGAATCCAGACACAGGCCGCGTGTTGTTTGAGTGCAAATTGCACAAAT
CAGGATACGTTACAGTGGCTCATACTGGACAGCATGACCTGGTGATCCCACCCAACGGATATTTTAGGTTCGACTCC
TGGGTGAATCAGTTTTATACATTAGCCCCCATGGGGAATGGGACTGGCAGACGCAGGGCTGTCTGAAGGCCTATTT
TCTTTAGTTTGAATTTACTGTTATTCGGTGTGCATTTCTATGTTITGGTGAGCGGTTTTCTGTGCTCAGAGTGTGTTTAT
TITATGTAATTTAATTTCTTTGTGAGCTCCTGTTTAGCAGGTCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATTIT
ATTATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATT
TCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAG
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AGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGG
TGTCATCTATGTTACTAGAT

Figure 38E
Construct 4135 from 2X35S promoter to NOS terminator (SEQ ID NO:166)

GTCAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAA
TTGAGACTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGA
AGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTC
TGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCT
TCAAAGCAAGTGGATTGATGTGATAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGT
CTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAG
CTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAG
GCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAG
AAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCC
CACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTT
GATAAAAGCGAACGTGGGGAAACCCGAACCAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCT
CTTGTCTTTCTTGCGTGAGCGATCTTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAATGAAAATGGCCTCGAGT
GACGCTAACCCTAGTGACGGCAGCGCCGCCAATCTTGTGCCTGAGGTTAATAATGAGGTGATGGCCCTGGAGCCTG
TGGTGGGCGCAGCCATAGCAGCGCCCGTGGCCGGTCAGCAGAATGTGATTGACCCGTGGATACGCAACAATTITGT
CCAAGCCCCTGGTGGGGAGTTCACCGTTAGCCCGAGAAATGCGCCAGGAGAAATCCTGTGGTCGGCCAGCTTGGGA
CCCGATCTGAACCCCTATTTGCTGCATCTCGCTCGGATGTACAACGGGTATGCCGGCGGATTTGAAGTGCAGGTGAT
TCTGGCTGGGAACGCGTTCACTGCTGGCAAAGTGATCTTTGCAGCGGTGCCTCCCAACTTCCCCACTGAAGGACTGT
CTCCAAGCCAGGTCACAATGTTTCCACACATCGTGGTGGACGTACGGCAGCTAGAGCCTGTCCTGATTCCCCTCCCT
GATGTACGCAATAATTTCTACCACTACAATCAATCCAATGATCCGACCATTAAACTCATCGCGATGTTGTACACCCCTC
TGCGCGCTAACAATGCTGGAGACGACGTATTCACCGTGTCATGCAGAGTGCTCACCAGACCTTCACCAGACTTTGAC
TTTATCTTCTTAGTGCCCCCCACTGTTGAGAGCCGAACCAAGCCCTTTAGTGTCCCCGTACTCACAGTCGAGGAGATG
ACAAATAGCCGCTTTCCAATCCCCCTTGAGAAACTGTTCACAGGACCTTCCTCGGCATTCGTGGTTCAGCCACAGAAC
GGACGCTGCACAACTGACGGCGTGCTGCTCGGAACCACCCAGCTTAGCCCTGTTAATATCTGTACGTTTAGAGGCGA
CGTAACTCACATAACTGGCTCACGGAACTATACCATGAATCTGGCATCACAGAATTGGAATGACTACGACCCAACCG
AAGAGATTCCCGCACCTCTTGGAACCCCCGACTTTGTGGGAAAAATACAGGGCGTCCTGACACAAACCACCAGAACC
GATGGCTCCACACGGGGACACAAGGCAACCGTCTACACTGGCTCTGCCGATTTTGCCCCGAAACTGGGTAGAGTGC
AGTTTGAGACCGACACTGACCGGGACTTTGAAGCCAATCAGAATACTAAGTTCACACCTGTAGGAGTGATTCAGGA
CGGGGGCACCACTCACCGGAACGAGCCGCAACAATGGGTCCTGCCCTCTTATAGCGGGAGGAATACTCATAATGTG
CATTTGGCTCCTGCAGTGGCTCCCACGTTTCCCGGGGAACAACTGCTCTTTTTTCGTTCAACCATGCCTGGATGCTCC
GGATATCCCAATATGGATCTCGATTGCCTGCTCCCACAGGAATGGGTGCAGTATTTTTATCAAGAGGCCGCACCAGC
CCAATCCGACGTCGCACTTCTGCGGTTCGTGAATCCAGACACAGGCCGCGTGTTGTTTGAGTGCAAATTGCACAAAT
CAGGATACGTTACAGTGGCTCATACTGGACAGCATGACCTGGTGATCCCACCCAACGGATATTTTAGGTTCGACTCC
TGGGTGAATCAGTTTTATACATTAGCCCCCATGGGGAATGGGACTGGCAGACGCAGGGCTGTCTGAAGGCCTATTT
TCTTTAGTTTGAATTTACTGTTATTCGGTGTGCATTTCTATGTTITGGTGAGCGGTTTTCTGTGCTCAGAGTGTGTTTAT
TITATGTAATTTAATTTCTTTGTGAGCTCCTGTTTAGCAGGTCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATTIT
ATTATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATT
TCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAG
AGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGG
TGTCATCTATGTTACTAGAT

106/140



CA 03083857 2020-05-28

WO 2019/104439 PCT/CA2018/051530

Figure 39A

Construct 2724 (VP1 Wt Gl.1 hCod)
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Construct 3300 (Wt Gl.2 hCod)
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Figure 39C
Construct 3979 (Wt GI.3 hCod)
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Figure 40A
Construct 4140 (VP1 GI.3_Q84S hCod)
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Figure 40B
Construct 4141 (VP1 GI.3_S94L hCod)
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Figure 40C
Construct 4142 (VP1 G1.3_Q845+594L hCod)
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FIGURE 40D
Construct 4179 (VP1 GI.3_A43V+S94L hCod)
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FIGURE 40E
Construct 4180 (VP1 GI.3_M571+5S94L hCod)
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FIGURE 40F

Construct 4181 (VP1 GI.3_A43V+M571+594L hCod)
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Figure 41A
Construct 3980 (VP1 Wt GI.5 hCod)
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Figure 41B

Construct 4130 (VP1 GI.5_Q845S)
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Figure 41C
Construct 4131 (VP1 GI1.5_A94L hCod)
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Figure 41D
Construct 4132 (VP1 GI.5_Q845+A94L hCod)
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FIGURE 41E

Construct 4210 (VP1 GI.7_R84S hCod)
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FIGURE 41F

Construct 4217 (VP1 GL.7_M571 hCod)
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FIGURE 41G

Construct 4218 (VP1 GI.7_M571+R84S hCod)
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Figure 42A

Construct 3982 (Wt VP1 Gll.2 hCod)
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Figure 42B
Construct 4143 (VP1 Gll.2_E80S)
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Figure 42C
Construct 4144 (VP1 GIl.2_A90L hCod)
Lafy T'QNA
]
[ B =
= il Bz
e v | E
30 g 5
- = ééh_‘“‘-—u e
§
\‘ﬁ*&
P”?i‘?f T-OMa C?'e??“
Figure 42D

Construct 4145 (VP1 Gll.2_E80S+A90L hCod)
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FIGURE 42E
Construct 4182 (VP1 Gll.2_A39V+E80S+A90L hCod)
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FIGURE 42F
Construct 4183Y (VP1 GIl.2_R531+E80S+A90L hCod)
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FIGURE 42G
Construct 4184 (VP1 Gll.2_A39V+R531+E80S+A90L hCod).
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Figure 43A
Construct 3983 (Wt VP1 GlI.3 hCod)
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Figure 43B

Construct 4146 (VP1 GIl.3_E80S hCod)
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Figure 43C

Construct 4147 (VP1 GII.3_A90L hCod)
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Figure 43D

Construct 4148 (VP1 GlI.3_E80S+A90L)
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Figure 44A

Construct 3760 (Wt VP1 Gll.4 hCod)
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Figure 44B
Construct 4155 (VP1 GIl.4_A39V hCod)
Laft T-opy
]
b ,‘&Ray‘ﬁﬂj Ple&a

B,

Figure 44C
Construct 4156 (VP1 GIl.4_V47P hCod)
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Figure 44D
Construct 4157 (VP1 Gll.4_R53I1 hCod)
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Figure 44E
Construct 4133 (VP1 GIl.4_P80S hCod)
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Figure 44F

Construct 4134 (VP1 Gll.4_S90L hCod)
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Figure 44G
Construct 4158 (VP1 Gll.4_ A35-42 hCod)
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Figure 44H
Construct 4159 (VP1 Gll.4_SSTAVATA hCod)
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Figure 441
Construct 4165 (VP1 Gll.4_A39V+P80S hCod)
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Figure 44)
Construct 4166 (VP1 Gll.4_V47P+P80S hCod)
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Figure 44K
Construct 4167 (VP1 Gll.4_R53I+P80S hCod)
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Figure 44L
Construct 4135 (VP1 Gll.4_P80S+S90L hCod)
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Figure 44M
Construct 4168 (Gll.4_ P80S+A35-42 hCod)
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Figure 44N
Construct 4169 (VP1 Gll.4_P80S+SSTAVATA hCod)
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FIGURE 440

Construct 4185 (VP1 GIl.4_A39V+R531 hCod);
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FIGURE 44P

Construct 4186Y (VP1 Gll.4_A39V+R531+P80S hCod)
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Figure 45A
Construct 3993 (Wt VP1 GlI.6 hCod)
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Figure 45B
Construct 4149 (VP1 GIl.6_E80S hCod)
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Figure 45C
Construct 4150 (VP1 GII.6_S90L hCod)
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Figure 45D

Construct 4151 (VP1 GI1.6_E80S+590L)
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Figure 46A

Construct 3995 (Wt VP1 Gll.12 hCod)
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Figure 46B
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Construct 4137 (VP1 GlI.12_A90L hCod)
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Figure 46D

Construct 4138 (VP1 Gll.12_E80S+A90L)
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FIGURE 46E

Construct 4234 (VP1 GlI.17_A39V hCod)
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FIGURE 46F

Construct 4235 (VP1 GlI.17_R531 hCod)
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FIGURE 46G

Construct 4232 (VP1 GII.17_ A90L hCod)
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FIGURE 46H

Construct 4236 (VP1 Gll.17_A39V+R531 hCod)
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Construct 4233 (VP1 Gll.17_E80S+A90L hCod)
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Figure 47A
Construct 2725 (Wt VP2 Gl.1)
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Figure 47C

Construct 3307 (Wt VP2 GlI.6)
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Figure 48
Construct 1190 (Cloning vector 1190)
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Figure 49
Construct 3677 (Cloning vector 3677)
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Figure 50A
Gll.4 P80X constructs (cloning vectors), wherein X=A (4281); X=N (4285); X=K (4286); X=H (4287)
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Figure 50B

Gll.4 P80s+A39X constructs (cloning vectors), wherein X=1 (4256); X=M (4257); X=G (4258); X=S
(4259); X=E (4260); X=D (4261); X=N (4262); X=Q (4263); X=K (4264); X=H (4265)
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Figure 51

GL.7 M57X constructs (cloning vectors), wherein X= L 4266); G (4268); S (4269); T (4270; N
(4273); Q (4274); K (4275); or H (4276).
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Figure 52

Gl.3 S94X constructs (cloning vectors), wherein X=V (4288); | (4289); M (4290); T (4292); E

(4293); D (4294); N (4295); Q. (4296); K (4297); or H (4298).
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