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Abstract SYBR Green coupled to melting curve analysis

has been suggested to detect RNA viruses showing high

genomic variability. Here, a SYBR Green-based real-time

RT-PCR assay was developed for simultaneous detection

and differentiation of highly pathogenic porcine repro-

ductive and respiratory syndrome virus (HP-PRRSV) and

classical type 2 PRRSV (C-PRRSV). The different strains

were identified by their distinctive melting temperatures:

82.98 ± 0.25 �C and 85.95 ± 0.24 �C for HP-PRRSVs or

82.74 ± 0.26 �C for C-PRRSVs. Specificity was tested

using nine other viral and bacterial pathogens of swine.

The detection limit was 1 TCID50 for HP- or C-PRRSV.

Furthermore, the detection results for samples from an

animal trial with HP- or C-PRRSV infections showed that

the SYBR Green-based real-time RT-PCR was more sen-

sitive than the conventional RT-PCR. Additionally, an

analysis of 319 field samples from North China, Central

China and Northeast China showed that HP- and

C-PRRSVs co-circulated in pig herds. Thus, the SYBR

Green-based real-time RT-PCR, which can be performed

within one hour, is a rapid, sensitive and low-cost

diagnostic tool for rapid differential detection and routine

surveillance of HP- and classical type 2 PRRSVs in China.

Introduction

Porcine reproductive and respiratory syndrome (PRRS),

which is characterized by late-term reproductive failure

and respiratory disease in swine, has spread widely

throughout many pig-producing countries [1]. This disease

is caused by porcine reproductive and respiratory syndrome

virus (PRRSV), which is a positive-stranded RNA virus

belonging to the family Arteriviridae within the order

Nidovirales [2]. PRRSV isolates are classified into Euro-

pean (type 1) and North American (type 2) genotypes

based on phylogenetic analysis [3, 4].

The genome of PRRSV is about 15 kb long and con-

tains nine open reading frames (ORFs). ORF1 encodes

nonstructural proteins (NSPs), and ORFs 2-7 encode

structural glycoproteins (GP2-5), the matrix (M) protein

and the nucleocapsid (N) protein [3, 5]. The variable

genes, NSP2 and GP5, are usually chosen for analysis of

evolution and divergence [6–8]. Because the NSP2 gene

is prone to natural point mutations, insertions and dele-

tions, it contributes significantly to genetic variation of

PRRSV [7]. Highly pathogenic PRRSV (HP-PRRSV)

strains cause high mortality rates and have spread to most

areas of China and other Asian countries [9–11]. Genome

analysis of these isolates revealed that a discontinuous

deletion of 30 amino acids (aa) in the NSP2 region, and

this deletion is not present in classical type 2 PRRSVs

[10–12]. Although there were several HP-PRRSV isolates

with novel deletions within NSP2, the unique discontin-

uous deletion remains a genetic marker in most isolates

[8, 13–15].
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PRRS can be diagnosed by virus isolation or detection of

antibodies, antigens or nucleic acids. However, molecular-

based tools are usually more sensitive and rapid than tra-

ditional methods for diagnosis of PRRSV infection [16–19].

Since HP-PRRSV is highly prevalent in China, a rapid and

low-cost real-time RT-PCR assay that can detect and

discriminate HP-PRRSV and classical type 2 PRRSV

(C-PRRSV) is important for routine viral diagnosis and

monitoring virus prevalence in pigs. In this study, the

development and validation of a SYBR Green-based real-

time RT-PCR assay followed by melting curve analysis of

the amplicon is described. This assay can be used for rapid

discrimination between HP- and C-PRRSVs in virus-

infected cells and clinical samples.

Materials and methods

Viruses

PRRSV HuN4 and CH-1a strains, swine influenza virus (SIV),

classical swine fever virus (CSFV), porcine circovirus type 2

(PCV2), foot-and-mouth disease virus (FMDV), Japanese

encephalitis virus (JEV), pseudorabies virus (PRV), and por-

cine parvovirus (PPV) were kept at the Harbin Veterinary

Research Institute of the Chinese Academy of Agriculture

Sciences. HuN4 and CH-1a strains are the standard reference

strains of HP- and C-PRRSVs, respectively, in China.

Primers

Preliminary evaluation of published HP- and C-PRRSVs

that were isolated in China indicated that the NSP2-

encoding sequence is a region that is potentially useful for

the particular objective of discriminating between HP- and

C-PRRSVs [10, 20, 21]. ORF7 genes from the GenBank

database were aligned and used for universal detection of

type 2 PRRSVs. The sequences of the various primers,

primer locations and product sizes are given in Table 1.

Nucleic acid preparation and reverse transcription

DNA was extracted from cell culture supernatants using a

QIAamp DNA Kit (QIAGEN), and the RNA was extracted

from cell culture supernatants, sera and tissue homogenates

using TRIzol Reagent (Invitrogen) according to the manu-

facturer’s directions. The RT reaction was performed by

random priming using M-MLV reverse transcriptase (Pro-

mega). A final volume of 20 ll of RT reaction containing

1 ll of 200 U/ll M-MLV RT, 4 ll of 59 reaction buffer,

2.5 mM each dNTP (Takara), 40 U ribonuclease inhibitor

(Takara) and 3 ll of nuclease-free water was performed at

42 �C for 1.5 h, followed by addition of random hexamer

primers (Takara) and incubation at 70 �C for 10 min.

SYBR Green-based real-time RT-PCR assay

The SYBR Green-based real-time RT-PCR was carried out

on a Rotor Gene 3000 (Corbett) using the double-stranded

DNA-binding dye method with a SYBR Green PCR kit

(Takara). Each 25-ll reaction mixture contained 19 ll

SYBR� Premix Ex TaqTM, 1.2 ll (0.1 nM) each of F1 and

R1, 0.8 ll (0.1 nM) each of F2 and R2, and 2 ll of cDNA

templates. Cycling conditions were as follows: 95 �C for 10

followed by 42 cycles consisting of 95 �C for 5 s and 62 �C

for 25 s. The temperature range for the melting curve anal-

ysis was from 79 �C to 95 �C, rising by 0.5 �C each step.

Specificity, sensitivity and reproducibility of the SYBR

Green-based real-time RT-PCR assay

DNA or cDNA samples from HP-PRRSV (HuN4 strain),

C-PRRSV (CH-1a strain), non-PRRSV (PCV, PPV, PRV,

CSFV, JEV, FMDV and SIV), and the bacterial pathogens

Mycoplasma hyopneumoniae (Mhp) and Streptococcus suis

(S.S.) were examined to verify the specificity of the SYBR

Green-based real-time RT-PCR assay. The viral RNAs were

extracted from sequential 10-fold dilutions of titrated (104

TCID50/ml to 1 TCID50/ml) HuN4 and CH-1a strain PRRSV.

The serial dilutions were run to test the sensitivity of the

SYBR Green-based real-time RT-PCR assay. An intra-and

inter-test reproducibility assay of the Tm-based method was

carried out in triplicate by testing samples within the same run

and independently in three different runs on different days.

Animal experiment with HP- and classical type 2

PRRSV

Twelve serologically PRRSV-negative pigs (5 weeks old)

were randomly divided into three groups and were housed

Table 1 Primer sequences designed to discriminate HP- and classical type 2 PRRSV by SYBR Green-based real-time RT-PCR

Primers Sequences (5’-3’) Origin/genome region targeted Location Products

Primer set 1 F1 CCCCAAGCTGATGACAC PRRSV HuN4 (GenBank: EF635006)/ORF1a 2868-2884 106 bp

R1 CGCAGACAAATCCAGAG 2957-2973

Primer set 2 F2 GCAATTGTGTCTGTCGTC PRRSV CH-1a (GenBank: AY032626)/ORF7 15105-15122 81 bp

R2 CTTATCCTCCCTGAATCTGAC 15165-15185
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in isolation units to prevent contact among the groups.

Group 1 and group 2 each included five pigs, and group 3

included two pigs. The pigs in group 1 and group 2 were

inoculated intranasally with the HuN4 and CH-1a strain,

respectively, of type 2 PRRSV at 2 9 105 TCID50 of virus

per pig. The pigs in group 3 were inoculated intranasally

with phosphate-buffered saline (PBS). During the entire

study, whole-blood samples were collected from all of the

pigs at 3, 5, 7, 10, 14, 21 days post-inoculation (dpi). Total

RNA from blood was extracted and analyzed by SYBR

Green-based real-time RT-PCR and conventional RT-PCR.

The conventional RT-PCR assays for HP-PRRSV and

C-PRRSV were described previously [21, 22].

Practical application to clinical samples

A total of 319 clinical samples (whole-blood samples) were

collected from Northeast China, Central China and

Northern China in 2006-2010. These samples were

obtained from field investigations. Total RNA from the

whole-blood samples was extracted and detected by SYBR

Green-based real-time RT-PCR. To confirm the detection

result of the SYBR Green-based real-time RT-PCR, the

positive PCR products were purified using a PCR purifi-

cation mini kit (Watson Biotechnologies, Inc) and were

sequenced.

Fifteen of the HP-PRRSV-positive samples were ran-

domly chosen to reamplify the partial NSP2 gene for

sequence analysis. The primers and the procedure for RT-

PCR were described previously [21]. For sequencing, the

RT-PCR products were purified using a Gel Extraction Kit

(Watson Biotechnologies) and ligated separately into a

pMD-18T vector according to the manufacturer’s instruc-

tions (Takara). The targeted fragments were sequenced.

Sequence data were assembled and analyzed using the

software Lasergen (DNAstar). Multiple-sequence align-

ments were done using Clustal W. The plylogenetic tree

was constructed by using the neighbor-joining method with

MEGA4. The robustness of the neighbor-joining tree was

estimated by bootstrap analysis with 1,000 replicates.

Interpretation of results and data analysis

Specimens were considered HP-PRRSV or C-PRRSV

positive when (i) the curve in the amplification plot showed

an exponential increase, (ii) the Ct value was below 40, and

(iii) specific melting peaks with two Tm values positive for

HP-PRRSV or with one Tm value positive for C-PRRSV

were obtained (Fig. 1).

The Tm values of the melting curve of SYBR Green-

based real-time RT-PCR were generated using each

instrument’s incorporated software. The means and

HuN4
CH-1a

F
lu

or
es

ce
nc

e 
(F

A
M

)

Temperature

NTC

Fig. 1 Fluorescence melting curve analysis of SYBR Green-based

real-time RT-PCR. Melting peaks of PRRSV cDNA template (HP- or

classical type 2 PRRSV) were observed, and no specific curve of a

non-template control (NTC) was observed. The HuN4 and CH-1a

strains are reference strains of HP-PRRSV and classical type 2

PRRSV (C-PRRSV), respectively. Samples were detected in separate

wells during the same PCR run. Fluorescence data were converted

into melting peaks by plotting the negative derivative of fluorescence

with respect to temperature vs. temperature (-d(F)/dt vs. �C)
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coefficients of variation (CoVs) of the measured Tm values

were calculated using Microsoft Excel.

Results

SYBR Green-based real-time RT-PCR assay

and melting curve analysis

To develop the SYBR Green-based real-time RT-PCR for

discrimination between specific amplification products of

HP- and C-PRRSVs, two sets of primers were used in a

single reaction mix. For the analysis, HuN4 and CH-1a

were used as the reference strains for HP- and C-PRRSVs.

As shown in Fig. 1, two melting peaks were produced by

the amplification of HP-PRRSV (Tm1 = 82.98 ± 0.25 �C,

Tm2 = 85.95 ± 0.24 �C), while one melting peak was

observed for C-PRRSV (Tm = 82.74 ± 0.26 �C), indicat-

ing that the SYBR Green real-time RT-PCR was able to

discriminate between HP-PRRSV and C-PRRSV.

Specificity of SYBR Green-based real-time RT-PCR

assay

To verify the specificity of the SYBR Green-based real-

time RT-PCR assay, the HuN4 and CH-1a strains of type 2

PRRSV, non-PRRSV (PCV, PPV, PRV, CSFV, JEV,

FMDV and SIV) and bacterial pathogens Mhp and S.S.

were tested. The result is shown in Fig. 2. The HuN4 and

CH-1a strains were detected based on the melting curve

analysis, while no specific melting peak was observed for

non-PRRSV and bacterial pathogens.

Sensitivity of the SYBR Green-based real-time RT-

PCR assay

To determine the sensitivity of the SYBR Green-based

real-time RT-PCR, viral RNA, which was extracted from

sequential tenfold dilutions of titrated (104 TCID50/ml to 1

TCID50/ml) HuN4 and CH-1a strain PRRSVs, was tested

in triplicate. The detection limit was 1 TCID50 per reaction

of HuN4 (HP-PRRSV) or CH-1a (C-PRRSV) in the SYBR

Green-based real-time RT-PCR (Fig. 3).

Intra- and inter-assay variability of SYBR Green-based

real-time RT-PCR assay

To assess the reproducibility of the SYBR Green-based

real-time RT-PCR, three replicates for HuN4 strain

PRRSV (102 TCID50), CH-1a strain PRRSV (102 TCID50)

and two clinical positive samples that had been evaluated

previously by conventional RT-PCR were examined. The

result is shown in Table 2. The mean intra-assay CoVs

were below 0.1 % for cells infected with HuN4 or CH-1a

strain PRRSV and below 0.2 % for the clinically positive

samples; the mean inter-assay CoVs were below 0.35 %

for virus-infected cells and below 0.5 % for clinically

positive samples.

Detection of virus RNA in samples from pigs

experimentally infected with PRRSV

Whole-blood samples from pigs infected with HP-PRRSV

(HuN4 strain), C-PRRSV (CH-1a strain) and negative

control pigs were collected at 3, 5, 7, 10, 14 and 21 dpi and
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Fig. 2 Specificity of SYBR

Green-based real-time RT-PCR

for HP-PRRSV and C-PRRSV.

Two specific melting curves

were observed for HP-PRRSV

and C-PRRSV, and no specific

curve for other pathogens (SIV,

CSFV, PCV, FMDV, JEV,

PRV, PPV, Mhp and S.S.) was

observed
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were detected separately using the SYBR Green-based

real-time RT-PCR and conventional RT-PCR. As shown in

Table 3, all challenged samples were positive for HP- or

C-PRRSV by the SYBR Green-based real-time RT-PCR,

whereas eight of the samples were negative by the con-

ventional RT-PCR. The coincidence between two diag-

nostic methods was 86.67 %, suggesting that the SYBR

Green-based real-time RT-PCR assay is more sensitive

than the conventional RT-PCR.

Detection of virus RNA in clinical samples collected

from three areas of China

To evaluate the performance of the SYBR Green-based

real-time RT-PCR in clinical samples, we analyzed 319

whole-blood samples collected during field investigations

from North China, Central China and Northeast China from

2006 to 2010. As shown in Table 4, the detection results

were 72 positive samples for HP-PRRSV and 106 positive

samples for C-PRRSV. Additionally, the positive samples

were confirmed by sequencing. These results indicated that

the SYBR Green-based real-time RT-PCR could be applied

for detection of virus in clinical samples and for epidemi-

ological investigation.

The reamplified PCR products of randomly chosen HP-

PRRSV-positive samples were purified and sequenced. The

sequences obtained were compared with HuN4 and CH-1a

PRRSVs sequences, which are the respective references for

HP- and classic type 2 PRRSVs in China. Phylogenetic

trees were constructed based on a partial sequence of the

NSP2 gene (Fig. 4). The phylogenetic analysis showed that

all of the HP-PRRSV samples from 2010 and some of the

samples from 2009 were clustered in a different branch

from the samples collected in 2006-2008. However, they

still had the genetic marker for HP-PRRSV, a unique

30-amino-acid deletion (data not shown).
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Fig. 3 Sensitivity of SYBR Green-based real-time RT-PCR for HP- and C-PRRSV. Melting curve obtained with RNA extraction from tenfold

serial dilutions from 104 TCID50/ml to 1 TCID50/ml of two viruses. The detection limit was 1 TCID50/ml for HP- and C-PRRSV

Table 2 Intra- and inter-assay reproducibility of SYBR Green-based real-time RT-PCR

Samples Intra-assay Inter-assay

Tm values (�C) CV (%) Tm values (�C) CV (%)

HuN4 PRRSV 82.88 ± 0.03/85.83 ± 0.08 0.03/0.09 83.03 ± 0.28/85.87 ± 0.2 0.32/0.24

CH-1a PRRSV 82.57 ± 0.06 0.07 82.82 ± 0.06 0.07

Sample 1a 82.37 ± 0.03/85.33 ± 0.08 0.03/0.09 82.43 ± 0.38/85.70 ± 0.33 0.46/0.38

Sample 2b 82.87 ± 0.13 0.15 82.70 ± 0.33 0.40

a Whole blood sample from a conventional swine farm
b Tissue sample from a conventional swine farm
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Discussion

PRRSV has brought great losses to Chinese pig husbandry,

particularly since the emergence of HP-PRRSV in 2006.

Currently, HP-PRRSV, which causes persistent recurrences

and sporadic outbreaks, still threatens the Chinese pig

industry. Therefore, the rapid and reliable detection of HP-

PRRSV and classical type 2 PRRSV is essential for herd

management and the prevention of disease spread. In this

study, a SYBR Green-based real-time RT-PCR was

developed and validated. The assay allows the rapid

detection all PRRSV strains circulating in swine herds in

China and specific discrimination between HP- and

C-PRRSV by melting curve analysis.

The SYBR Green real-time PCR system provides a reliable

method for detection and discrimination among different tar-

get genes [23, 24]. Variations of 1 �C in the Tm values of the

amplicons should be enough to discriminate the viruses using

melting curve analysis [25]. Furthermore, the melt ramp times

have been shown to affect the acquisition of melt peaks in the

multiplex real-time PCR assay [25]. In this study, the melting

peaks were 82.98 ± 0.25 �C and 85.95 ± 0.24 �C for HP-

PRRSVs and 82.74 ± 0.26 �C for C-PRRSVs using a melt

ramp time of 0.5 �C/s, which facilitated the discrimination

between the different amplicons of the HP- and C-PRRSVs.

When different co-amplifications are performed in the same

tube, an appropriate selection of primers plays an important

Table 3 Detection of the whole blood samples from PRRSVs-infected and negative control pigs by SYBR Green-based real-time RT-PCR

Days post-challenge Samples from HP-PRRSV-infected pigs Samples from C-PRRSV-infected

pigs

Samples from negative control pigs

Conv.

RT-PCRa
Duplex real-time

RT-PCRb

(melt Tm/�C)c

Conv.

RT-PCRd
Duplex real-time

RT-PCRb

(melt Tm/�C)c

Conv. RT-PCRa,d Duplex real-time

RT-PCRb

(melt Tm/�C)c

3 2/5 5/5 (82.67 ± 0.28/85.80 ± 0.13) 2/5 5/5 (82.87 ± 0.34) 0/2 0/2

5 4/5 5/5 (82.73 ± 0.34/85.58 ± 0.29) 4/5 5/5 (82.95 ± 0.26) 0/2 0/2

7 5/5 5/5 (82.13 ± 0.42/85.38 ± 0.03) 5/5 5/5 (82.95 ± 0.18) 0/2 0/2

10 5/5 5/5 (82.93 ± 0.06/85.87 ± 0.10) 5/5 5/5 (82.73 ± 0.13) 0/2 0/2

14 5/5 5/5 (82.77 ± 0.23/85.67 ± 0.14) 5/5 5/5 (82.62 ± 0.13) 0/2 0/2

21 5/5 5/5 (82.72 ± 0.35/85.83 ± 0.29) 5/5 5/5 (82.50 ± 0.25) 0/2 0/2

a Conventional RT-PCR for detection of HP-PRRSV
b SYBR Green-based real-time RT-PCR
c Tm value of melting curve analysis (mean ± SD)
d Conventional RT-PCR for detection of type 2 PRRSV

Table 4 Detection of HP- and classical type 2 PRRSVs from clinical

samples of North China, Central China and Northeast China by SYBR

Green-based real-time RT-PCR

HP-PRRSV

(?)

C-PRRSV (?) HP-/C-PRRSV

(-)

North China 28/119

(23.53 %)

43/119

(36.13 %)

48/119

(40.34 %)

Central China 25/100

(25.00 %)

31/100 (31 %) 44/100

(44.00 %)

Northeast

China

19/100

(19.00 %)

32/100

(32.00 %)

49/100

(49.00 %)

Total 72/319

(22.57%)

106/319

(33.23 %)

141/319

(44.20 %)

Fig. 4 Phylogenetic tree based on nucleotide sequences of the partial

NSP2 genes from random samples that were positive for HP-PRRSV

in the three areas of China. Phylogenetic analysis was conducted

using MEGA4. The reliability of the tree was assessed by bootstrap

analysis of 1,000 replications. NC, CC and NEC are the abbreviations

of North China, Central China and Northeast China, respectively. The

year in which the samples were collected follows the geographic area
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role in the SYBR Green-based real-time PCR system [26]. A

primer-competition effect could occur, and the specificity and

sensitivity of multiplex PCR might be decreased [27]. Here,

the detection limit of SYBR Green-based real-time RT-PCR is

1 TCID50 per reaction (Fig. 3), indicating that this diagnostic

method is highly sensitive. Furthermore, this assay was spe-

cific for detection of type 2 PRRSV. When other viral and

bacterial pathogens of swine were tested, no specific ampli-

cons were obtained (Fig. 2), demonstrating that this assay

reliably distinguished type 2 PRRSV from other swine

pathogens. The detection results obtained using clinical sam-

ples from the animal experiment and field samples (Tables 3

and 4) indicated that this assay could be used to test field

samples. In the whole-blood samples obtained from the animal

experiment, the viral genome was first detectable using the

SYBR Green-based real-time RT-PCR at 3 dpi, and

the positive detection rate was much higher than that of the

conventional RT-PCR (Table 3), demonstrating that the assay

used in this study was more sensitive than the conventional

RT-PCR and could be suitable for the early diagnosis of type 2

PRRSV infection. Seventy-two of 319 clinical samples were

positive for HP-PRRSV, and 106 clinical samples were

positive for C-PRRSV using the SYBR Green-based real-time

RT-PCR, suggesting that the HP- and C-PRRSV strains

coexist in swine herds in China and that the predominant

strains of PRRSV in infected pigs belong to the type 2

genotype. In the phylogenetic tree obtained by neighbor-

joining analysis, the partial NSP2 sequence data revealed no

correlations between the date or place of collection and the

distribution of HP-PRRSV in three areas of China (Fig. 4).

Despite the presence of some naturally occurring mutations,

the SYBR Green-based real-time RT-PCR assay was effec-

tive. More importantly, the assay can be performed within 1 h,

and the interpretation of result is so easy that it is feasible for

testing of field samples.

Multiplex real-time PCR assays have been developed for

diagnostic and research purposes. They have been used to

discriminate among different genotypes of viral and bacterial

pathogens [28–32]. All of these multiplex real-time PCR

assays, which are characterized by high sensitivity, specificity

and reliability, are suitable for diagnosis of multiple infectious

diseases. To date, real-time-PCR-based methods have been

established for detection and differentiation of PRRSV. A

multiplex-like TaqMan RT-PCR assay has been developed for

detecting and differentiating type 1 and type 2 PRRSV [33].

Since the emergence of HP-PRRSV, a duplex real-time PCR

assay using minor groove binder (MGB) probes has been

developed for differential detection of the two type 2 PRRSV

isolates [34]. Nevertheless, the rapid rate of PRRSV gene

mutation remains a huge challenge for these fluorescent-

probe-based real-time PCR assays. Even if a single mutation

occurs in the fluorescent probe, it may result in detection

failure. Therefore, SYBR Green-based real-time RT-PCR

assay should be more reliable for rapidly evolving RNA

viruses. A SYBR Green-based real-time RT-PCR assay,

which could detect and discriminate between type 1 and type 2

PRRSV has been reported [17]. We have also utilized the

advantage of SYBR Green fluorescence dye to develop a real-

time RT-PCR with specificity, sensitivity and reproducibility.

However, our assay has disadvantages. First, this assay is a

qualitative method and cannot be used to calculate the viral

load. Furthermore, it cannot differentiate HP-PRRSV in

samples from a mixed infection with HP- and C-PRRSVs,

although, to our knowledge, there have been no cases of HP-

and C-PRRSV co-infection in Chinese herds. Additionally, the

SYBR Green-based real-time RT-PCR cannot detect type 1

PRRSV, although there has been only one report of the

emergence of type 1 PRRSV in 2011 in China [35]. Recently,

a multiplex real-time RT-PCR based on specific probes has

been developed for type 1, type 2 and HP-PRRSVs [36, 37].

Although the novel method can detect most PRRSV strains, it

is prone to false-negative results, a disadvantage of methods

based on fluorescent probes [36]. In the future, we will

develop a SYBR Green-based real-time RT-PCR assay that

has the characteristics of low cost and a low false-negative rate

for detection of type 1, type 2 and HP-PRRSV based on this

study.

In summary, a SYBR Green-based real-time RT-PCR

assay coupled with melting curve analysis was developed

for detection and differentiation of HP- and C-PRRSV.

This method is a rapid, sensitive and low-cost diagnostic

tool for routine surveillance of viral infections in pigs.

Furthermore, the analytical and diagnostic performance

observed using field samples demonstrates the usefulness

of this tool for laboratory diagnosis and epidemiological

investigations.
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