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Determination of analytical specificity 
of the assay
The analytical specificity of the assay was determined 
by using DNA extracted from pathogens that might 
be present in the nasal swabs/ vaginal swabs 
or aborted tissues of bovine which may cause 
similar clinical signs to Brucellosis and IBR/IPV. The 
microorganisms included in the analytical specificity 
study are listed in Table I. 

Repeatability and interference assays
Reference test samples for the determination of 
repeatability and interference assay were prepared 
by mixing DNA extracted from the mock specimens 
with various concentrations of Brucella and BoHV‑1. 

Inter‑assay and intra‑assay variations were also 
evaluated. The combinations of the two pathogens 
were tested in both duplex as well as with the uniplex 
real‑time PCR assays, in triplicates (intra‑assay 
variation) and for three consecutive days (inter‑assay 
variation). Positive controls and negative controls 
were included in the tests. 

Determination of diagnostic sensitivity 
and specificity
The diagnostic sensitivity (dsn) and diagnostic 
specificity (dsp) were determined for diagnosis of 

PCR reaction contained 4.5 µM of primers, 4 µM 
of probes of both the targets and ROX as passive 
reference dye. The thermal profile used in the 
uniplex as well as in the duplex real‑time PCR was 
95 °C for 30 seconds (s), followed by 45 cycles of 5 
s at 95 °C and 35 s of 60 °C. The threshold level was 
usually set manually at the starting of exponential 
phase of the positive controls which were higher 
than that of background. The cut‑off used in the 
respective uniplex assays were also retained for 
the duplex assay. Any sample showing a cycle 
threshold (Ct) value less than 40 in FAM fluorophore 
detection channel was regarded as positive for 
BoHV‑1. Similarly, any sample showing a Ct value 
less than 38 in HEX fluorophore detection channel 
was regarded as positive for Brucella DNA. 

Determination of limit of dilution (LOD) 
/analytical sensitivity of the assay
The LOD of the assays was determined by spiking 
experiment. DNA was extracted from the mock 
specimens (serially diluted spiked sample) and 
was tested in quadruplicate by both uniplex and 
duplex real‑time PCR assay. The highest dilution of 
BoHV‑1 and Brucella, which was showing positive 
amplification in all the replicates, was considered 
as the LOD (probability point 100%). The LOD was 
confirmed by testing 10 replicates of this highest 
dilution sample. 

Table I. Bacteria and viruses used to evaluate the specificity of the duplex real-time PCR .

Name the of the species Source /Origin Amplification in FAM 
channel (BoHV-1)

Amplification in HEX 
channel (Brucella)

Brucella abortus 544 ATCC (23448) Negative Positive

Brucella abortus S19 Vaccine strain (USDA/Mar. 98) Negative Positive

Brucella isolate 1 from placenta Field strain (NDDB) Negative Positive

Brucella isolate 1 from milk Field strain (NDDB) Negative Positive

Brucella isolate 2 from milk Field strain (NDDB) Negative Positive

Brucella isolate 3 from milk Field strain (NDDB) Negative Positive

Brucella isolate 4 from milk Field strain (NDDB) Negative Positive

Positive plasmid harbouring gB gene of BoHV-1 NDDB Positive Negative

Bovine alphaherpes virus isolate 1 Field strain (NDDB) Positive Negative

Bovine alphaherpes virus isolate 2 Field strain (NDDB) Positive Negative

Bovine alphaherpes virus isolate 3 Field strain (NDDB) Positive Negative

Escherichia coli ATCC (51299) Negative Negative

Staphylococcus aureus ATCC (25923) Negative Negative

Klebsiella pneumonia ATCC (700603) Negative Negative

Listeria monocytogenes ATCC (19111) Negative Negative

Pseudomonas aeruginosa ATCC (27853) Negative Negative

Campylobactor foetus ATCC (27374) Negative Negative

Trichomonas foetus ATCC (30003) Negative Negative




