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Figure 1A
SEQID | Type Description
NO
1 primer | XCE2-* primer for IBV
2 primer | XCE2-° primer for IBV
3 primer | XCE3- primer for IBV
4 primer | BCEL+ primer for IBV
5 primer | DCE1+ primer for IBV
6 primer | MCE1+ primer for IBV
7 DNA | S1 sequence of IB-QX strain amplified by PCR
8 primer | Forward primer for CSFV
9 primer | Reverse primer for CSFV
10 DNA | Sequence of PCR product of CSFV of LBK
11 DNA | Sequence of PCR product of CSFV of VRI
12 DNA | Sequence of PCR product of CSFV of Pestiffa
13 DNA | Sequence of PCR product of CSFV of MVP
14 DNA | Sequence of PCR product of CSFV of QYHC
15 DNA | Sequence of PCR product of CSFV of ZBC
16 DNA | Sequence of PCR product of CSFV of YSC
17 primer | Forward primer 1 for NDV (250bp amplicon)
18 primer | Reverse primer 1 for NDV (250bp amplicon)
19 DNA | NDV strain clone30 (Genbank Accession No. Y 18898)
20 DNA | NDV strain Mukteswar (Genbank Accession No. JF950509)
21 DNA | NDV strainB1 (Genbank Accession No. AF309418)
22 DNA | NDV strain VG/GA (Genbank Accession No. EU289028)
23 DNA | NDV strain KBNP-C4152R2L (Genbank Accession No.
EU140955)
24 protein | NDV strain clone30 (Genbank Accession No. CAB51325.1
25 protein | NDV strain Mukteswar (Genbank Accession No. AEL75038)
26 protein | NDV strain B1 (Genbank Accession No. AAG36978.1)
27 protein | NDV strain VG/GA (Genbank Accession No. ABZ80389.1)
28 protein | NDV strain KBNP (Genbank Accession No. ABV60359.1)
29 Primer | Forward primer for IB-QX for IBV
30 Primer | Reverse primer for IB-QX for IBV
31 Primer | Forward primer 2 for NDV (535bp amplicon)
32 Primer | Reverse primer 2 for NDV (535bp amplicon)
33 peptide | F fusion of NDV cleavage site motif |
34 peptide | F fusion of NDV cleavage site motif 2
35 peptide | F fusion of NDV cleavage site motif 3
36 DNA | M5365 (Genbank Accession No. FJ518780.1)
37 DNA | V9/04 (Genbank Accession No.FJ518779.1)
38 DNA | THA50151 (Genbank Accession No. GQ503613.1)
39 DNA | THA40151(Genbank Accession No. GQ503612.1)
40 DNA | THA20151(Genbank Accession No. GQ503610.1)
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Figure 1B
SEQ ID NO Type Description

41 DNA THA90151(Genbank Accession No. GQ503617.1)
42 DNA THA60151(Genbank Accession No. GQ503614.1)
43 DNA AF193423 (Genbank Accession No. AF193423.1)

44 DNA AY043312 (Genbank Accession No. AY043312.1)
45 protein | F fusion cleavage motif 4

46 protein | F fusion cleavage motif 5
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Figure 2

Sensitivity of real-time PCR assay for IBV
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Figure 3
Amplification Curve — IB-QX (Specificity)
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Figure 4

Melting peak (Tm) - IB-QX (Specificity)
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Figure 5

SEQ ID NO:7 (S1 sequence of IB-QX strain)

1 GTTCTGCACAAGGGTGCACTGTTGGTGTTATTAAGGATGTTTATAATCAAAGTGTGGCTTCCATAGCTATGACAGCACCT 80
81 CTTCAGGGTATGGCTTGGTCTAAGGCACAATTCTGTAGTGCACACTGTAACTTTTCTGAAATTACAGTTTTTGTCACACA 160

161 TTGTTATAGTAGTGGTAGTG 180

BLAST results

sequrnces produsing significant aligrments:

3710 gnike glycoprais

5 ignfate WANTII0 81 givooprntain gene, ner

Accession Descrintion Max | Total Query E- Max
Number P Score | Score coverage | value | identity

Infectious bronchitis virus isolate
EU914939.1 | UK/AV2150/07 spike glycoprotein S1 | 333 | 333 100% 2¢-88 | 100%
gene, partial cds

Infectious bronchitis virus isolate

FJ807928.1 | K1255/03 S1 glycoprotein (S1) gene, | 327 327 100% le-86 | 99%
partial cds
Infectious bronchitis virus isolate

FJ807927.1 | K1019/03 S1 glycoprotein (S1) gene, | 327 327 100% le-86 | 99%
partial cds
Infectious bronchitis virus isolate

?M486955° K426/08 S glycoprotein gene, partial | 322 | 322 100% 56-85 | 99%
cds
Infectious bronchitis virus isolate

EF621389.1 | Ki/D75/05 S1 glycoprotein, partial 322 322 100% 5e-85 | 99%

gene, partial cds
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Comparison of the previously reported nepropathogenic IB (MH5365/95)

Figure 6

with sequences in Genbank

PCT/US2013/075695

Accession Descrintion Max | Total | Query E- Max
Number P Score | Score | coverage | value | identity
Infectious bronchitis virus isolate 0 939,
GQ303613.1 | 1py 50151 81 glycoprotein (S1) gene 2976|2326 | 98% 0.0
Infectious bronchitis virus isolate 0 0
GQ503612.1 THA40151 S1 slycoprofein (S1) sene 2326 | 2326 98% 0.0 93%
Infectious bronchitis virus isolate 0 0
GQ503610.1 THA20151 S1 slycoprotein (S1) gene 2326 | 2326 98% 0.0 93%
Infectious bronchitis virus isolate 0 0
GQ503617.1 THA90151 SI elycoprotein (S1) gene 2326 | 2320 98% 0.0 93%
Infectious bronchitis virus isolate 0 0
GQ503614.1 THA60151 SI elycoprotein (S1) gene 2320 | 2320 98% 0.0 93%
AF193423.1 | AAvian infectious bronchitis virus 1 53, 1 36| 1900 00 | 88%
spike protein (S1) gene, partial gene
AY043312.1 Avian 1nfect.10us bronchits virus isolate 1936 | 1925 100% 0.0 88%
A2 §1 protein (S1) gene
7127
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Figure 7
Seq-> MH5365 | V9/04 | THA20151 | THA40151 | THA50151 | THA60151 | THA90151 | AY043312 | AF193423
MH5365 100 80.5 92.8 92.8 92.8 92.8 92.8 88.3 88.7
v9/04 100 80.6 80.6 80.6 80.7 80.7 783 78.7
THA20151 100 99.8 99.8 99.9 99.9 89 89.1
THA40151 100 99.7 99.8 99.8 88.9 89.1
THA50151 100 99.8 99.8 89 89.3
THA60151 100 100 89 89.1
THA90151 100 89 89.1
AY043312 100 98.1
AF193423 100
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Figure 8
HRM analysis to compare IB-QX, IBnC90, Mass and 793/B
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Figure 9
HRM analysis to compare/detect IB-QX and IBnC90
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Figure 10

Sequence ID: LBK (wild-type) (SEQ ID NO:10)

1 TAGCAAGACTGGGAATAGGTACATACCT CGAGAGGGCCACACCCTGCAAGGAACACACTATGAAGAACTGGT GCTAGCAA 80
8~ GAAAGCAGGTCAACAACTTTCAAGGGACAGACAGGTATAATCTAGGTCCAATACTCAATATGCTGCTAAGGAGGCTGAGA 160
161 GTCATGATGATGACCTTGAT GGGAGAGCGGTATGAGCGTGGTTAACCCGCGATCTGGACCCGCTATTAGGACTCTATTG 240
241 TAGATAACACTATTTATTTT CATTTATTTAGATATTACTATTTGT T TATTTATITATTTATTGAATGAGTAAGAACTGGT 320
321 ACAAACTACCTCGTGTTACCACACTACACTCATTTTTAACAGCACTT 367

BLAST

3 prdvd

ooty

Accession Descrintion Max | Total Query E- Max
Number P Score | Score | coverage | value | identity
Hog cholera virus (strain ALD) le- .
D49532.1 complete sequence, encoding a 538 538 100% 149 93%
polyprotein
AF326963.1 Classical swine fever virus strain 529 529 100% Te- 939
Eystrup, complete genome 147
Classical swine fever virus strain le-
2 0 0
HM237DO5.1 | Ryt 1/dp/CSF0382/XXXX Koslov | 221|221 | 100% 144 |02
Classical swine fever virus strain de-
2 0 0
DQ127910.1 SWH, complete genome 520 520 100% 144 92%
Classical swine fever virus strain N Se- 0
EU497410.1 11(06). complete genome 516 516 100% 143 92%
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Figure 11

Sequence of VRI (wild-type) (SEQ ID NO:11)

1 TAGCAAGACTGGGAACAGGTACACCCCGCEGGGAAGGCCACACCCTGCAAGGAACACACTATGAAGAACTGGTGCTAGCAA 80
8~ GAAAGCAGGTCAACAACTTTCAAGGGACAGACAGGTATAATCTAGGTCCAATACTCAATATGGCTGCTAAGGAGGCTGAGA 160
161 GICATGATGATGACCTTGAT T GCCAGAGCCGTATGAGCGTGETTAACCCCCCGATCTGGACCCGCTATTAGGACTCTATIC 240
241 TAGATAACACTATTTATTTT CATTTATTTAGATATTACTATTTGT T TATTTATITATTTATTGAATGAGTAARGAACTGGT 320
321 ACAAACTACCTCGTGTTACCACACTACACTCATTTTTAACAGCACTT 367

Accession Descrintion Max | Total | Query E- Max

Number P Score | Score | coverage | value | identity
Hog cholera virus (strain ALD) 2%

D49532.1 complete sequence, encoding a 510 510 100% 141 92%
polyprotein

AF326963.1 Classical swine fever virus strain 501 501 100% le- 91%
Eystrup, complete genome 138
Classical swine fever virys strain N 2e- 0

HM237795.1 CSFV/1.1/dp/CSF0382/XXXX/Koslov s 100% 137 %
Classical swine fever virus strain N 2e- o

DQ127910.1 SWH, complete eenome 494 | 494 100% 136 91%
(Classical swine fever virus strain N 2e- 0

EU497410.1 11(06). complete senome 494 | 494 100% 136 91%
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Figure 12
Sequence of Pestiffa (SEQ ID NO:12)
1 GTAGCAGGGGGGGGAAGGGAGACATACCCGGGGEGEGAAACAGCTTGCACGGAAGACATTATGAAGAACTGGTGTTGGCA 80
8~ ACAAAACAGATCAACAACTTTCAAGGGACAGACAGGTACAACCTAGGCCCAATAGTCAACATGGTGTTAAGGAGGCTGAG 160
16l ACTCATGATGATGACGCTGATAGGGAGACGGGCATGAGCGCGGGTAACCCGGGATCTGAACCCGICAGTAGGACCCTATT 240
241 GIAGATAACACTAATTTTITCTTTTTITITTTTTTTTTTTTTAGATATTATTATTTATTTTTTTTTTTTTTTTTARRARA 320
321 ARAAAAAATTTTTTTAAACTACCTCARAGTTACCACACTACACTCATTTTTAGGCGGGGG 379

Classics

fazsast swine fever wirus

At sywing Taver virus)

Sirain | JG08, complate goras

WRIL Croviete nenome

=@ FRRCME

oiete ganome

36

A0

=
“h

A0

pRETY

Accession Descrintion Max | Total | Query E- Max
Number P Score | Score | coverage | value | identity

Hog cholera virus (Classical swine o 4e- 93%
Z46258.1 fever virus) “Chinese” strain (C-strain 5031503 92% 139
HM175885.1 Classical swine fever virus strain C-ZJ- 496 496 92% Te- 92%

2008, complete genome 137

Classical swine fever virus strain o 3e- 0
AY805221.1 CC/HVRI, complete senome 490 490 92% 135 92%
AY663656.1 Classical swine fever virus, complete 490 490 92% 3e- 92%

genome 135
AY382481.1 Classical swine fever virus, complete 490 490 9% 3e- 920

genome 135
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Figure 13

Sequence of MVP (SEQ ID NO: 13)

1 TAGTTAGTAGAAAGACGGGAAAAGGGTACACCCCGGGAGGGGCCCACCCCCTGCAGGGGAGACATTAT GAAGAACTGGTG 80
8~ TTGGCAAGAAAACAGATCAAAAACTTTCAAGGGACAGACAGGTACAATCTAGGCCCAATAGTCAACATGGTGTTAAGGAG 160
161 GCTGAGAGTCATATTATTGCCCTTATTCGCGGAGGGGGETATCACGCCCCGCCAACCCGGGATCTGGACCCGCCAGTAGGAL 240
241 CCTATTGTAGATAACACTAATTTTITTATITATTTAGATATTATTATTTATTTATTTATTTATTTATTGAATGAGTAAGRA 320
321 CTGGCACAAACTACCTCAAGTTACCACACCTCCCTCCTTTTTTACAGCCCTTTTAATGG 379

BLAST

Seguances prodocing signficant aligrment

strain Alfor

2
=

Accession Descrintion Max | Total Query E- Max
Number P Score | Score | coverage | value | identity
Hog cholera virus (strain GPE-) Te- .
D49533.1 complete sequence, encoding a 545 545 98% 152 93%
polyprotein -
Classical swine fever virus strain C-ZJ- 98% Te-
2 0
U90951.1 2008, complete genome 529 529 147 92%
Classical swine fever virus strain 98% Te-
2 0
X87939.1 CC/HVRI, complete genome 329 329 147 92%
- - - 5 -
U45460.1 Classical swine fever virus, complete 501 591 98% le 92%
genome 144
- - - 5 -
D49532.1 Classical swine fever virus, complete 518 518 98% le 920
genome 143
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Figure 14
Sequence of QYHC (SEQ ID NO: 14)
1 TCTAGCAAGACTGGGAATAGGTACATACCCGGAGAGGETCACACCCTGCAAGGAAGACATTATGAAGAACTGGTGTTGGC 80
8- AAGARAACAGAT CAACAACT T TCAAGGGACAGACAGGTACAACCTAGGCCCAATAGTCAACATGGTGT TAAGGAGGCT GA 160
161 GAGTCATGATGATGACGCTGATAGGGAGAGGGGCATGAGCGCGGGTAACCCGGCATCTGAACCCGCCAGTAGGACCCTAT 240
241 TCTAGATAACACTAATTTTICTTTTTTCTITTTTATT TATT TAGATATTATTATTTATTTATTTATTTATTTATGARATGAG 320
321 TAAGAACTGGTATAAACACCTCAAGTCACCACACTACACTCATTT-TAACAGCACTTTA 379

wirus swatn OHRY, compiste ganoms

S8 QeI

cvar wirus shraky O-Z3- 2008, corg

Accession Descrintion Max | Total Query E- Max
Number P Score | Score | coverage | value | identity
Classical swine fever virus strain o 0
AY805221.1 C/HVRL complete genome 678 678 99% 0.0 99%
- - - S S
AY663656.1 Classical swine fever virus, complete 678 678 99% 0.0 99%
genome
- - - 5 >
AY382481.1 Classical swine fever virus, complete 678 678 99% 0.0 99%
genome
- - - - 0 0
AF531433.1 Classical swine fever virus strain 678 678 99% 0.0 99%
HCV, complete genome
- - - —— 5 5
HM175885.1 Classical swine fever virus strain, C 673 673 99% 0.0 99%
ZJ-2008, complete genome
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Figure 15
Sequence of ZBC (SEQ ID NO: 15)
1 TCTAGCAAGACTGGGAATAGGTACATCCCCGGGGAAGETCACAACATGCAAGGAAGACATTATGAAGAACTGGTGTTGGC 80
8~ AAGAAAACAGATCAACAACTTTCAAGGGACAGACAGGTACAACCTAGGCCCAATAGTCAACATGSTGTTAAGGAGGCTGA 160
161 GAGTCATGATGATGACGCTGATAGGGAGAGGGGCAT GAGCGCGGGTAACCCGGCATCTGAACCCGCCAGTAGGACCCTAT 240
241 TCTAGATAACACTAATTTTC T I TTITCTIT I T TATT TATT TAGATATTATTATITATTTATTTATTTATTTATTGAATGA 320
321 GIAAGAACTGGTATAAACACCTCAAGACCACACTACACTCATTTTAACAGCACTTTAA 379

BLAST

Segquances producing significant aliguments:

S gending

Accession Descrintion Max | Total Query E- Max
Number P Score | Score | coverage | value | identity
(Classical swine fever virus strain 0 98%
AY8035221.1 C/HVRL complete genome 649 649 99% 0.0
- - - > >
AY663656.1 Classical swine fever virus, complete 649 649 99% 0.0 98%
genome
- - - > >
AY382481.1 Classical swine fever virus, complete 649 649 99% 0.0 98%
genome
- . . . 5 5
AF531433.1 Classical swine fever virus strain 649 649 99% 0.0 98%
HCV, complete genome
- - - —— 5 5
HM175885.1 Classical swine fever virus strain, C 645 645 99% 0.0 97%
Z1-2008, complete genome
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Figure 16
Sequence of YSC (SEQ ID NO: 16)
1 GGGGGCCCCCCGGARAAGTTAAACCCTGCACGAGACAT TCAATGAAGAACTGGTGTTCGCAAGAARACAGATCAACAACT 80
81 TTCAACGGACAGACAGETACAACCTAGGCCCAATAGTCAACATGGTGT TAAGGAGGCTGAGAGT CATGATGATGACGCTG 160
161 ATAGGCAGAGGGGCATGAGCGCGGGTAACCCGGGATCTGAACCCGCCAGTAGGACCCTATTGTAGACAACACTAATCTTT 240
241 TTTTTTITTTTTTTTITTTTTTT T TTTTTTITTTTT TAGATATTTTTTTTTTTTTTTITTTTTTTTITTTAAAAARGCAA 320
321 ARACTCGTATAAACCCCCCCCCCCCCCCCCCCCCCTTTTITTTTTAAAAAAACTTTACC 379

BLAST

Keguenoes peodecing significant sligenenis:

Hag chadera virus sivain Riems pobpproteln gone, mitalve NES proled!

cal awine fever wiug 5

Hama, complats germme

i Hog cholers wirus {Thasmical awine

iClassical swine fever vims stran 353 53%

ssical swine faver virue sirain CIHVRL complete nenome 231 §3% se-162
Accession Description Max | Total Query E- Max -
Number . _ Score | Score | coverage | value | identity
Uds4s6.1 ;I(?l%f];)c.r}(l)?é?;agvelr?el,s ;:;z{t?vléllzgg.protein 433 433 B2% 134 73%
Bl Lo C E R bt
I ) Pl P L R R
HM175885.1 Sé%;“iﬁﬁj&?j geeifr;éms Rl PR [P 63% ?83 5%
e I
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Figure 17

Differentiation of wild-type vs. vaccine-type of CSFV
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Figure 8: The HRM assay was able to differegliate and group the vaccine-type (Pestiffa) and

wild-type strains (LBK/VRI).

190 200 0 220 230 240
T L L o e T |
wildtype TTGGGAGAGGGGTATGAGCGTGGTTAAQCCGCGATCTGGACCCGCTATTAGGACTCTATT
Pestiffa TAGGGAGAGGGGCATGAGCGCGGGT. CCGGGATCTGAACCCGCCAGTAGGACCCTATT
250 270 280 290 300
R N Y AT T I | . PR P e I |
wildtype GTAGATAACACRA---------——-- AITTTTATTTATTTAGATATTACTATTTGTTT
Pestiffa GTAGATAACACTRATTTTTTTTTTITTITPMTTTTTTTTTTTTTAGATATTATTATTTATTT
310 320 330 340 350 360
T T I e
wildtype ATTTATTTATTTATTGAATGAGTAAGAACTGGTACAAACTACCTCGTGTTACCACACTAC
Pestiffa TTTTTTTTTTTTTTAAAAAAAAAAAAAATTTTTTTAAACTACCTCAAGTTACCACACTAC
Note:
Wild-type (LBK):  SEQ ID NO:10
Pestiffa; SEQ ID NO:12
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Figure 18

HRM assay to differentiate different vaccine-type CSFV

R
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Figure 19

A portion of the nucleotide sequence alignment of the wild-type (LBK) and
the vaccine-types (Pestiffa, ZBC, YSC, QYHC and MVP)

190 200 210 220 230 240
O O
wt_LBK CCTTGATTGGGAGAGGGGTATGAGCGTGGTTAACCCGCGATCTGGACCCGCTATTAGGAC
vt Pestiffa CGCTGATAGGGAGAGGGGCATGAGCGCGGGTAACCCGGGATCTGAACCCGCCAGTAGGAC
vt ZBC CGCTGATAGGGAGAGGGGCATGAGCGCGGGTAACCCGGGATCTGAACCCGCCAGTAGGAC
vt _¥YsC CGCTGATAGGGAGAGGGGCATGAGCGCGGGTAACCCGGGATCTGAACCCGCCAGTAGGAC
vt_QYHC CGCTGATAGGGAGAGGGGCATGAGCGCGGGTAACCCGGGATCTGAACCCGCCAGTAGGAC
vt MVP CCTTATTGGGGAGGGGGGTATGAGCGCGGGCAACCCGGGATCTGGACCCGCCAGTAGGAC
250 300
wt_LBK TCTATTGTAGATAACAGIATTTAT- - - - - ———————————=—————————| TTTTANLTAT
vt_Pestiffa CCTATTGTAGATAACKCTAATTTTTTTTTTTTTTTT-~~=~========~ TT
vt ZBC CCTATTGTAGATAACRCTAATTTTCTTTTTTCTT---———-————————— AT
vt_YSsC CCTATTGTAGACAACACTAATCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTHTTT
vt QYHC CCTATTGTAGATAACACRQATTTTCTTTTTTCTT--————-—-—=————— TTTTRHTTAT
vt MVP CCTATTGTAGATAACACTAAR - —————————————————————————— ATTTAT
310 320 330 340 350 360
O O e Y
wt_LBK TTAGATATTACTATTTGTTTATTTATTTATTTATTGAATGAGTAAGAACTGGTACAAACT
vt Pestiffa TTAGATATTATTATTTATTTTTTTTTTTTTTTTTAAAAAAAAAAAAAATTTTTTTAAACT
vt _ZBC TTAGATATTATTATTTATTTATTTATTTATTTATTGAATGAGTAAGAACTGGTATAAAC-
vt YSC TTAGATATTTTTTTTTTTTTTTTTTTTTTTTTTTTAAAAAAGCAAAAACTGGTATAAACC
vt QYHC TTAGATATTATTATTTATTTATTTATTTATTTAT -GAATGAGTAAGAACTGGTATAAAC-
vt _MVP TTAGATATTATTATTTATTTATTTATTTATTTATTGAATGAGTAAGAACTGGCACAAACT
LBK: SEQ ID NO:10
Pestiffa: SEQ ID NO:12
7ZBC: SEQ ID NO:15
YSC: SEQ ID NO:16
QYHC:  SEQIDNO:14
MVP: SEQ ID NO:13
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Figure 20

HRM assay of NDV vaccine strains
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Figure 21A
4380 4400 4410 4420 4430 444C
R T P T P T T T P I e s |
clone30 ATAAGCTGCGTCTCTGAGATTGCGCTCCGCCCACTCACCCAGATCATCATGACACAAAAA
Mukteswar
VG/GA ATAACCTCCCTCTCTCAGATTCCCCTCCCCCCACTCACCCACATCATCATCACACAAAAA

KBNP-C4152R2L
B1 ATAAGCTGCGTCTCTGAGATTGCGCTCCGCCCACTCACCCAGATCATCATGACACAAAAR

4450 4460 4470 4480 4490 450C
P P O P I O [ P I PO (P oy
clone30 ACTAASCTGTCTTGATTATTTACAGTTAGTTTACCTGTCTATCAAGTTAGAAAAAACAC
Mukteswar AT EATCTGTCTTGATTARTTACAGT TAGT TTECCTGTCTATCAARNTTAGAAAAARCAC
VG/GA ACTAATCTGTCTTGATTATTTACAGTTAGTTTACCTGTCRATCAAGTTAGAAAAAACAC

KBNP-C4152R2L ACTAATCTGTCTTGATTATTTACAGTTAGTTTACCTGTCTATCAAGTTAGAAAAAACAC
Bl ACTAATCTGTCTTGATTATTTACAGTTAGTTTACCTGTCOATCAAGTTAGAAAAAACAC

%> 10 4520 4530 4540 4550 4560

P o e o S e I L ey
ITCTGGATCCCGGTTGGCGCCCTCCAGGTGCAAGATGGGCTCCA

GGTA SAAGA

clone30
Mukteswar GGTACAAGAETIEGGATCCCCCEEGCGCGCACMARGEGCARGATGGGCECCA
VG/GA GGTACAAGANTCTGGATCCCGGTTGGCGCCCTCCAGETGCAEGATGGGCTCCA

KBNP-C4152R2L TCTGGATCCCGSSGGCHACITCNECEEGCAARATGGGCTCCAR
Bl GCT7.CAAGASTCTGGATCCCGRTTGECGCCCTCCAGGTGCARGATGGECTCCA

4570 4580 4590 4600 4610 4620
\

clone30 ACCT
Mukteswar
VG/GA
KBNP-C4152R2L
Bl

4630 4640 4650 4660 4670 168C
S P T P Y P P IO O TS PPN FTS.
clone30 TTGCATCTGTCCGGCAARCTCCATTGATGGCAGGCCTCTTGCAGCTGCAGGAATTGTGGT
Mukteswar e CECTCHGRCAN ST CIET TCATGGCAGGCCTCTTGCAGCRGCAGGEATRGTGGT
VG/GA TTGCATCTGTCCCGCAAACTCCATTCATGGCAGGCCTCTTGCAGCTGCAGGAATTGTGET
iz R o N YAV A T GHA T CEGTCCGRCAAEC TCI8 T TGABGGCAGGCCTCT TGCAGCTGCAGGAAT TGTRGT
Bl TTGCATCTGTCCGGCAAACTCCATTGATGGCAGGCCTRTI TGCAGCTGCAGGAATTGTGGT
4690 4700 4710 4720 4730 474¢C
B D T P P P S T P PUTT Preoa Pewes.
clone30 TACAGGAGACAAAGCSGTCAACATATACACCTCATCCCAGACAGGATCAATCATAGTTAA
Mukteswar N CAGCEGARAAAGCAGTHAACATATACACCTCATCCCAGACAGGETCAATCATAGTRAR
VG/GA TACAGGAGACAAAGCAGTCAACATATACACCTCATCCCAGACAGGATCAATCATAGTTAA
iz iR o N YA VA A7 C A GG AGATIA AEGCAGTCAAETATACACCTCETCCAGACAGGETCAATCATAGT[SAR
Bl TACAGGAGACARAGCAGTCAACATATACACCTCATCCCAGACAGGATCAATCATAGTTAR
4750 4760 4770 4780 4790 480¢C
B D T I T P S T P PO Preoa T
clone30 GCTCCTCCCGAATCTGCCCAAGGATAAGGAGGCATGTGCGAAAGCCCCCTTGGATGCATA
Mukteswar GRrAcTcccraTirccccArGGABAANCAGGCATCTGCAAAGCCCCIIT TGGARGCHTA
VG/GA GCTCCTCCCGAATCTGCCCAAGGATAAGGAGGCATGTGCGARAGCCCCCTTGGATGCATA
bz e Y3 V) AR I TIEC TCCCGAATRT GCCCAEGGATARNGAGGCETGTGCAAAGCCCCRT TRGABGCATA
Bl GCTCCTCCCGAATCTGCCCAAGGATAAGGAGGCATGTGCGARAGCCCCCTTGGATGCATA
4810 4820 4830 4840 4850 486C
B D T I T P S T P PO Preoa T
clone30 (CAACAGGACATTGACCACTTTGCTCACCCCCCTTGGTGACTCTATCCGTAGGATACAAGA
Mukteswar CAACAGGACARTGACHACTTTGCTHACCCCCCTTGGTGANTCTATCCGRAGGATACAAGA
VG/GA fiAACAGGACATTGACCACT TTGCTCACCCCCCTTGGTGACTCTATCCGTAGEATACAAGA

bazi ST 13 V) AL U7 A CAGEIACARTGACIIACT TTGCTRACHCCHC T TGGEGACTCRATCCCRARNGATECAACH
Bl CAACAGGACATTGACCACTTTGCTCACCCCCCTTGGTGACTCTATCCGTAGGATACAAGA
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Figure 21B
4870 4880 4890 4900 4910 492¢C

B P P P I D [ P O PO P powes.
clone30 GTCTGTGACTACATCTGGAGGGGGGAGACAGGGGCGCCTTATAGGCGCCATTATTGGCG
Mukteswar GTCTGTGACTACATCEGGAGGENGGAGACAGGACGCHT TATAGGHGCCATTATTGGCE
VG/GA GTCTRTGACTACATCTGGAGGGGCGAGACAGGGGCECCTTATAGGCGCCATTAT TGGCE!
KBNP-C4152R2L  [(epfeafeifeTioCNeCifaielerelen eleCrYerXer\n/eC AldeldainG U Nele T ele T Caw Yidelelen]
Bl GTCTGTGACTACATCTGGAGGGEGGAGACAGGGGCGCCT TATAGGCGCCATTAT TGGCG!
clone30: SEQ ID NO:19; Mukteswar: SEQ ID NO:20; B1: SEQ ID NO:21
VG/GA: SEQ ID NO:22’ KBNP-C4152R2L: SEQ ID NO:23;
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Figure 22
10 20 30 40 50 60 70
R P D T D O s D D D DT PTTN PP povey
Clone30 GSRPSTKNPAPMMLTIRVALVLSCICPANSIDGRPLAAAGIVVTIGDKAVNIYTSSQTGSIIVKLLENLE)
VSN Y R S T PG PEML T T REG L AV ST A e SIEDGRPLAAAGIVVIGDKAVN I YTSSQTGSI IVKLLPNE P
Avinew GSRPSTKNPAPMMLTIRVALVLSCICPANSIDGRPLAAAGIVVIGDKAVNIYTSSQTGSIIVKLLENLP)
KBNP GSEIS TP A PEMLTIRE LIS C I P SEDGRPLAAAG LVVIGDKAVNGY TSSQTGS I IVKLLENL P
Bl GSREFTKNPAPMMLTIRVALVLSCICPANS IDGRPFAAAGIVVIGDKAVNIYTSSQTGSIIVKLLPNLE)
80 90 100 110 120 130 140
P S D o D s N B O PUTTs TN PpT povey
GRSV [ RN K DKFACAKAPLDAYNRTLTTLLTPLGDSIRRIQESVTTSGGGROGRLIGAI IGGVALGVATAAQITAAA
VY S VK DKE ACAKA PLEBAYNRTLTTLLTPLGDS IRRIQESVT T SCCRROFRG I GAT TGEVALGVATAAQ ITAAR
Avinew KDKEACAKAPLDAYNRTLTTLLTPLGDS IRRIQESETTSGGGRQGRLIGAI IGGVALGVATAAQYR
KBNP DKEACAKAPLEAYNRTLTTLLTPLGDS IRRIQESVETSCCEROPARLIGARICEVALGVATAAQITAAAR
Bl KDKEACAKAPLDAYNRTLTTLLTPLGDS IRRIQESVTTSGGGRQGRLIGAI IGGVALGVATAAQITAAAR
150 160 170 180 190 200 210
T D T P P e D D I T D O Popen ey
AT T OAKONAANT LRLKES IAATNEAVHEVTDGLSQLAVAVGKMQQFVNDQFNKTAQELDCIKIAQQVGVEL
NN YT T OATONAANT LRLKE S TAATNEAVHE VT EGLSQLAVAVGKMOQFVNDQFNYTAQELDCIKIOQVGVEL
Avinew LIQAKQNAANILRLKESIAATNEAVHEVTDGLSQLAVAVGKMQQFVNDQFNKTAQELDCIKIAQQVGVEL
KBNP LIQAJONAANILRLKESIAATNEAVHEVTDGLSQLEVAVGKMOQFVNDQFNYTARELDC IKIFQQVGVEL
Bl LIQAKQNAANILRLKESIAATNEAVHEVTDGLSQLAVAVGKMOQFVNDQFNKTAQELDCIKIAQQVGVEL
220 230 240 250 260 270 280
R P D T D P s D D D DT PTTN PrpT povey
Clone30 LYLTELTTVFGPQITSPALNKLT IQALYNLAGGNMDYLLTKLGY;GNNQLSSLIGSGLITGNPILYDSQT]
L S YN Y L. TE LT TVFGPQI TS PALIS LT iOAL YNLAGGND YL LTKLGGNNQLS SLIGSGLITGNPI[FYDSQT
Avinew LYLTELTTVFGPQITSPALNKLT IQALYNLAGGNMDYLLTKLGIGNNQLSSLIGSGLITGNPILYDSQT|
KBNP LYLTELTTVFGPQITSPALEELT IQAL YNLAGGNMYYLLTKLGIGNNQLSSLIGSGLITGHPILYDSQT|
Bl LYLTELTTVFGPQITSPALNKLT IQALYNLAGGNMDYLLTKLGIGNNQLSSLIGSGLITGNPILYDSQT
290 300 310 320 330 340 350
S P O I I B O N PN U D O PO pppey
(AT O 1. G IQVT LPSVGNLNNMRATY LETLSVSTTKGFASALVPKVVTQVGSVIEELDTSYCIETDLDLYCTRI
I S YO T T.G I QVT LPSVGNLNNMRAT Y LETLSVSTTRGFASALVPRVENQVGSVIEELDT SYCIERDLDLYCTRY
Avinew OLLGIQVTLPSVGNLNNMRATYLETLSVSTTRGFASALVPKVVIQVGSVIEELDTSYCIETDLDLYCTRI
KBNP QLLGIQVLPSVGNLNNMRATYLETLSVSTTKGHASALVPKVVTQVGSVIEELDTSYCIESDLDLYCTRI
Bl QLLGIQVTLPSVGNLNNMRATYLETLSVSTTEGFASALVPKVVTQVGSVIEELDTSYCIETDLDLYCTRI
360 370 380 390 400 410 420
S P e I P D S (PO T PN PUUUS DTN PUDNS PoPey
Clone30 FPMSPGIYSCLSGNTSACMYSKTEGALTTPYMTIKGSVIANCKMTTCRCVNPPGIISQNYGEAVSLID
M SRR EY IV T FPMS PGL Y SCLSGNT SACMY SKTEGALTTPYMTEKCSVANCEMT TCRCIEPPGI ISONYGEAVSLID,
Avinew FPMSPGIYSCLSGNTSACMYSKTEGALTTPYMTIKGSVIANCKMTTCRCVNPPGIISQNYGEAVSLID
KBNP FPMSPGIYSCLSGNTSACMYSKTEGALTTPYMESKGSVIANCKETTCRCESPPGI I SQNYGEAVSLID
Bl FPMSPGIYSCLSGNTSACMYSKTEGALTTPYMTIKGSVIANCKMTTCRCVNPPGIISQNYGEAVSLID
430 440 450 460 470 480 490
N e I N O I B B O T DTS PUTU PUDS POTey
Clone30 [KQSC:
LR S Y K TS CN VS LG I TLRLSGEFDRTYQKN I STRD SQVEENTGNLD ISTELGNVNES I SNALEK LEESNFK LD
Avinew KQSCNVLSLGGITLRLSGEFDVTYQKRNISIQDSQVI ITGNLDISTELGNVNNS ISNALNKLEESNRKLDK
KBNP :
Bl
500 510 520 530 540 550
B P PO P [P IO It [P S (PO PP O
Clone30 LTSTSALITYIVLTIISLVFGILSLILACYLMYKQKAQQKTLLWLGNNTLDQMRATT
Mukteswar LTSTSALITY VLTI SLVBCE LS LELACYLMYKQKAQEKTLLWLGNNT LDQMRATT
Avinew LTSTSALITYIVLTIISLVFGILSLILACYLMYKQKAQQKTLLWLGNNTLDQMRATT
KBNP 1 :
Bl LTSTSALITYIVLTIISLVFGILSLILACYLMYKQKAQQRTLLWLGNNTLDQMRATT
clone30: SEQ ID NO:24; Mukteswar: SEQ ID NO:25; Bl: SEQ ID NO:26
VG/GA: SEQ ID NO:27’ KBNP-C4152R2L: SEQ ID NO:28;
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Figure 23

Fig. 24 A Sequence identity matrix of the whole genome of the vaccine-type NDV
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Fig. 24B  Sequence identity matrix of the amino acid residues for the fusion protein
gene of the vaccine-type NDV
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Figure 24

€ Avinew/Lasota

Samples were compared with Merial Vaccine (Avinew/Lasota). The wild-type (4) and
vaccine type () is distinguished by the distinct melting curves.
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Figure 25

PCT/US2013/075695

(4 @) lentogenic =

"G-R-Q-G-R-L'"" and

112 117
G-K-Q-G-R-L.

e
o \\3\\\\'\\
S

(@) velogenic/mesogenic =
"’R-R-R-K-R-F'

(@) velogenic/mesogenic =
"R-R-R-K-R-F'

(A #) lentogenic =

N ™GR-Q-G-R-L" and

12G.K-0-G-R-L'

Samples were compared with known vwNDV (velogenic) obtained from PDC. The
velogenic/mesogenic (@) and lentogenic (4 ) is distinguished by the distinct melting

CUrves.
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