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[ Abstract]  Objective To establish a rapid duplex polymerase chain reaction ( PCR) assay for simultaneous
detection of Rat coronavirus and Sendai virus. Methods Specific primers were designed based on the N gene of Rat

coronavirus and L gene of Sendai virus. A duplex PCR system was established by optimizing the concentration of primers
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and annealing temperature, and testing the specificity and sensitivity of this system. This was followed by screening DNA
samples of artificial infections and tissues of experimental animals through our PCR system and comparing it with the ELISA
method. Results Duplex PCR amplification of Rat coronavirus ( 168 bp) and Sendai virus (262 bp) was done. The
results of sequencing of the PCR amplification products were compared with homologous sequences using BLAST functions.
The homology of the Sendai virus and Rat coronavirus was 100% and 99% , respectively. The lower limit of detection for Rat
coronavirus and Sendai virus was 1. 56x10* copies/ L. Specific detection of mouse hepatitis virus amplification resulted in
a fragment size that similar to the Rat coronavirus product. The established duplex PCR system was used to detect the DNA
samples of artificially infected Sendai virus, and 30 positive DNA samples were detected. At the same time, in order to
verify the applicability of the system, 94 experimental animal lung tissue samples were detected and the results were
negative. Conclusions A rapid PCR assay for simultaneous detection of Rat coronavirus and Sendai virus is successfully
established. This duplex PCR assay is specific, sensitive, simple and rapid, and can be used for rapid detection of Sendai
virus and Rat coronavirus simultaneously in laboratory animals.
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500 bp—> 300bp —

200 bp—> 200bp

:A:M,100 bp DNA ladder;Lane 1, PCR;Lane 2, PCR;Lane 3, PCR;Lane
s PCR( ) B:M.100 bp DNA ladder;Lanes 1-4 0. 124 pmol/L,
0. 054,0.063,0. 072,0. 081 pwmol/L;Lane 5. o
1 PCR
Note. A. M, 100 bp DNA ladder. Lane 1, Sendai virus PCR. Lane 2, Rat coronavirus PCR. Lane 3, Duplex PCR of SeV and RCV. Lane 4,

4

Duplex PCR ( negative control ). B. M, 100 bp DNA ladder. Lanes 1-4, Primer concentration of Rat coronavirus was 0. 124 pmol/L,
Primer concentrations of Sendai virus were 0. 054, 0. 063, 0.072, 0.081 wmol/L, respectively. 5. Negative control.

Figure 1 Establishment and optimization of the duplex PCR assay

Max | Total |Query

Description
score score cover  value

Ident = Accession

Sendai virus (5'end of the viral genome) L gene, complete cds 41 411 95% Te-111 100% M1 1
Sendai virus L gene for polypeptides, complete cds M 411 95% Te-111 100% D000S31
Description L EE (ErE) 2 Ident  Accession

score score cover value

Rat coronavirus isolate 8190, complete genome 196 196 97% 8e-47 99% J

Rat coronavirus Parker, complete genome 196 196 97% B8e-47 99%

2 PCR BLAST
Figure 2 Results of BLAST sequence comparison of single PCR products
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Note. M, 100 bp DNA ladder. Lane 1, Positive control. Lane 2,
Negative control. Lane 3, Kilham rat virus. Lane 4, Toolan virus, '
H-1. Lane 5, Murine hepatitis virus. Lane 6, Reovirus type 3. ° ’
Lane 7, Pneumonia virus of mice. Lanes 8-11, Lung samples from ’
rabbits, KM mice, SD rats, and guinea pigs, respectively. s
Figure 3 Results of the specificity test s o
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Description

Murine hepatitis vi

Murine hepatitis virus stra

Mouse hepatitis vi

Murine hepatitis virus isolate MHV!!

Murine hepatitis virus

Murine hepatitis vi

Rat coronavirus strain NJ nuc

4 MHV

Max | Total Query E
score score cover value

Ident | Accession

204 204 92% 5e-49
204 204 92% 5e-49 9
204 204 92% 5e-49
195 195 90% 3e-46
193 193 92% led5
189 189 83% 1e-d4
187 187 92% 5e-44

Figure 4 Results of sequence comparison of the MHV amplification products

:M: 100 bp DNA ladder;Lanes 1-10, 1x10*,5x%
10°,2.5%10%,1. 25%10% ,6. 25x10%,3. 125% 102, 1. 56x 102 ,7. 8
x10,3.9x%10,1. 95x10 copies/pL. Lane 11, .

5
Note. M. 100 bp DNA ladder. Lanes 1-10, The quantities were 1x
10%, 5x10%, 2.5%10%, 1.25x10°, 6.25x10%, 3.125x 107,
1.56x10%, 7.8x10, 3.9%10, 1.95x10 copies/pL, respectively.
Lane 11, Negative control.

Figure 5 Results of the sensitivity test

500 bp —>

200 bp —>,

:M: 100 bp DNA ladder; Lane 1, ;s Lane 2,
; Lanes 3-8, DNA B
6 SeV DNA

Note. M, 100 bp DNA ladder. Lane 1, Positive control. Lane 2,
Negative control. Lanes 3-8, DNA samples of Sendai virus infected
artificially.

Figure 6 Results of DNA samples from artificially

SeV-infected tissues
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:M: 100 bp DNA ladder; Lane 1, ; Lane 2,
; Lanes 3-8, ; Lanes 9-17, 5
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Note. M. 100 bp DNA ladder. Lane 1, Positive control. Lane 2,
Negative control. Lanes 3-8, The lung tissues of mice. Lanes 9-17,
The lung tissues of rats.

Figure 7 Results of the duplex-PCR detection of

laboratory animal specimens
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