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Claims
What we claim is:

1. A process or method of characterizing a strain of IBV comprising the steps of:

a) generating an IBV ¢cDNA from the IBV strain;

b) exposing the cDNA to a primer pair comprising a forward primer and greverse
primer in a real-time polymerase chain reaction (PCR) to yield an g#iplicon, wherein
the primer pair is specific to the S1 gene of IBV genome;

¢) performing high resolution meit (HRM) curve analysis on a gbuble-stranded product
comprising the amplicon immediately after the real-time PCR; and

d) analyzing and comparing the HRM curve thereby chargterizing the IBV strain.

2. The process or method of claim 1, wherein the primer péir comprises a forward primer
having the sequence as set forth in SEQ ID NO:29 gfd a reverse primer having the
sequence as set forth in SEQ 1D NO:30.

3. The method of claim 1 or 2, wherein the IBV Arain is selected from the group consisting
of 793/B strain, Massachusetts strain, QX JMke strain, IBNC90 strain, D274 strain, Jowa
strain, Arkansas strain, Holland 52 strajfl, Connecticut 46 strain, Beaudette US strain,
California strain, Jilin strain, Holte s#fain, HK strain, D41 strain, DE(72 strain,
Spain/92/35 strain, and Egypt/F/@8 strain.

4. The process or method of claphi 1 further comprising the step of identifying a novel strain
of IBV wherein the S1 seqfence of the IBV strain does not align with one or more IBV
S1 sequences with aboyf 95% sequence identity.

5. The process or methdd of claim 4 further comprising the step of isolating the novel strain
of IBV.

6. The process gfmethod of any one of claims 1-5, wherein the process provides a means
for differepfiation between infected and vaccinated (DIVA) animals.

7. The prg€ess or method of claim 6, wherein the process further comprises the step of
idengtying whether the IBV strain is a vaccine-type strain or a wild-type strain that

ected the animals.

8./ The process or method of any one of claims 1-7, wherein the real-time PCR comprises

the steps of:
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10.

11.

12.

13.

a) initial denaturation at 95°C for 3 seconds;
b) dcnaturation at 95°C for 1 minutc;

¢) annealing at 55°C for 1 minute;

d) extension at 72°C for 1 minute;

e) repeating steps b)-d) 45 times.

A kit for detecting an IBV strain comprising:
a) a primer pair comprising a forward primer having the sequence agfSet forth in SEQ ID
NO:29 and a reverse primer having the sequence as set forth iy EQ ID NO:30;

b) an instruction describing the parameters and conditions to pérform real-time PCR.
An isolated polynucleotide or primer for HRM analysis havpfig the sequence as set forth
in SEQ ID NO:29 or SEQ ID NO:30.

A process or method of characterizing a strain of CSE
a) generating a CSFV cDNA from the CSFV strgg

comprising the steps of:

b) exposing the cDNA to a primer pair comprjfing a forward primer and a reverse

primer in a real-time polymerase chain gfaction (PCR) to yield an amplicon, wherein

d Frijters strain.
he process or method of claim 11 further comprising the step of identifying a novel
strain of CSFV wherein the NS5B or 3’NTR sequence of the CSFV strain does not align

with one or more IBV S1 sequences with about 95% sequence identity.
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15. The process or method of claim 14 further comprising the step of isolating the novel
strain of CSFV.

16. The process or method of any one of claims 11-15, wherein the process provides/4 means
for differentiation between infected and vaccinated (DIVA) animals. ‘ ‘

17. The process or method of claim 16 further comprising the step of identifyjffg whether the

CSFV strain is a vaccine-type strain or a wild-type strain that infected e animals.

18. The process or method of any one of claims 11-17, wherein the reafftime PCR comprises
the steps of:

a) initial denaturation at 95°C for 3 seconds;

b) denaturation at 95°C for 1 minute;

¢) annealing at 55°C for 1 minute;

d) extension at 72°C for 1 minute;

¢) repeating steps b)-d) 45 times.

19. A kit for detecting an CSFV strain comprising/.

a) A primer pair comprising a forward pyg ner having the sequence as set forth in SEQ
ID NO:8 and a reverse primer havig -_ the sequence as set forth in SEQ ID NO:9;

b) an instruction describing the pagfmeters and conditions to perform real-time PCR.

20. An isolated polynucleotide or prgner for HRM analysis having the sequence as set forth
in SEQ ID NO:8 or SEQ ID J}¥0O:9.
21. A process or method of chfracterizing a strain of NDV comprising the steps of:

a) generating an NDV £DNA from the IBV strain;

b) exposing the cQNA to a primer pair comprising a forward primer and a reverse
primer in a rg@l-time polymerase chain reaction (PCR) to yield an amplicon, wherein
the primgfpair is specific to the F, NP, P, M, HN or L gene of NDV genome;

c) perfoghing high resolution melt (HRM) curve analysis on a double-stranded product
congprising the amplicon immediately after the real-time PCR; and

d) ghalyzing and comparing the HRM curve thereby characterizing the NDV strain.

22. Jhe process or method of claim 21, wherein the primer pair comprises a forward primer
having the sequence as set forth in SEQ ID NO:17 and a reverse primer having the

sequence as set forth in SEQ ID NO:18, or a forward primer having the sequence as set
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23.

24,

25.

26.

27.

28.

forth in SEQ ID NO:31 and a reverse primer having the sequence as set forth in SEQ ID
NO:32.

The process or method of claim 21 or 22, wherein the NDV strain is selected from tf

strain of NDV wherein the F, NP, P, M, HN or L sequence of the ND} strain does not
align with one or more NDV F, NP, P, M, HN or L sequences with/About 95% sequence
identity.

The process or method of claim 24 further comprising the stepf of isolating the novel
strain of NDV.

The process or method of any one of claims 21-25, whe ein the process provides a means
for differentiation between infected and vaccinated (PIVA) animals.

The process or method of claim 26, wherein the pfocess further comprises the step of
identifying whether the NDV strain is a vaccing~type strain or a wild-type strain that
infected the animals.

The process or method of any one of claygns 21-27, wherein the real-time PCR comprises
the steps of: |

a) initial denaturation at 95°C for ¥seconds;

b) denaturation at 95°C for 1 mjfiute;

¢) annealing at 60°C for 1 mjhute;

d) extension at 72°C for L/ninute;

c) repeating steps b)-d)A45 times.
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30. An isolated polynucleotide or primer for HRM analysis having the sequence as set forth
in SEQ ID NO:17, 18, 31, or 32.




What we claim is:

1. A process or method of characterizing a strain of NDV comprising the steps of:

a) generating an NDV cDNA from the NDV strains isolated from an animal(s);

b) exposing the cDNA to a primer pair comprising a forward primer and a reverse
primer in a real-time polymerase chain reaction (PCR) to yield an amplicon, wherein
the primer pair is specific to the F, NP, P, M, HN or L gene of NDV genome;

c) performing high resolution melt (HRM) curve analysis on a double-stranded product
comprising the amplicon immediately after the real-time PCR; and

d) analyzing and comparing the HRM curves thereby characterizing the NDV strain,
wherein the primer pair comprises a forward primer having the sequence as set forth
in SEQ ID NO:17 and a reverse primer having the sequence as set forth in SEQ ID
NO:18, or a forward primer having the sequence as set forth in SEQ ID NO:31 and a
reverse primer having the sequence as set forth in SEQ ID NO:32.; wherein a

saturating dye suitable for HRM is used.

2. The process or method of claim 1, wherein the NDV strain is selected from the group
consisting of, Avinew strain, LaSota strain, MVP-Mukteswar strain, ND-B1 strain, Korea
Dalguban strain, Herts 33 strain, Essex’70 strain, 135/93 strain, 617/83 strain, 34/90
strain, Beaudette C strain, D26 strain, MC110 strain, and 1154/98 strain.

3. The process or method of any one of claims 1 or 2 further comprising the steps of
sequencing the amplicon and identifying a novel strain of NDV wherein the F, NP, P, M,
HN or L sequence of the NDV strain does not align with one or more known NDV F, NP,

P, M, HN or L sequences with at least 95% sequence identity.

4. The process or method of claim 3 further comprising the step of isolating the novel strain

of NDV.

5. The process or method of any one of claims 1-4, wherein the process provides a means

for differentiation between infected and vaccinated (DIVA) animals.
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6. The process or method of claim 5, wherein the process further comprises the step of
identifying whether the NDV strain is a vaccine-type strain or a wild-type strain that

infected the animals.

7. The process or method of any one of claims I to 6, wherein the real-time PCR comprises
the steps of:
a) initial denaturation at 95°C for 3 seconds;
b) denaturation at 95°C for 1 minute;
¢) annealing at 60°C for 1 minute;
d) extension at 72°C for 1 minute;

e) repeating steps b)-d) 45 times.
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