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Development and application of real-time RT-PCR and S1
protein-based indirect ELISA for porcine deltacoronavirus
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Abstract: Porcine deltacoronavirus (PDCoV) has been recently recognized as an emerging viral pathogen that causes
diarrhea in newborn piglets. A total of 254 small intestinal or fecal samples collected from 10 provinces including Henan,
Hunan, Zhejiang, Jiangxi, Anhui, Hebei, Heilongjiang, Jiangsu, Shandong and Shanghai between 2014 and 2015, were
screened by quantitative RT-PCR targeting the viral M gene. Eleven PDCoV positive samples were identified with a total
positive rate of 4.33%. An indirect enzyme-linked immunosorbent assay (ELISA) was developed based on the recombinant
S1 protein of PDCoV. This assay was used to test 609 serum samples of pigs with diarrhea symptoms collected from 10
provinces between 2015 and 2016. The positive rate of PDCoV antibody was 44.17% (269/609). The two methods can be
used to monitor the PDCoV epidemiology in the levels of PDCoV specific RNA or antibody, helping better prevent and
control PDCoV.

Keywords: porcine deltacoronavirus, real-time RT-PCR, indirect ELISA, S1 gene
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Table 1  Results of PDCoV RNA detected in
specimen
Samples Number of Positive  Positive
samples samples  rate (%)
Fecal 34 7 20.59
Small intestine 220 4 1.82

x2 RRAERRIER

Table 2 The sources of the clinical specimens

Number of  Positive  Positive
Area

samples samples  rate (%)
Henan 57 0 0.00
Hunan 6 4 66.67
Zhejiang 109 0 0.00
Jiangxi 18 0 0.00
Anhui 6 0 0.00
Hebei 3 0 0.00
Heilongjiang 7 0 0.00
Jiangsu 36 7 19.44
Shandong 11 0 0.00
Shanghai 1 0 0.00
Total 254 11 4.44

% 3 PDCoV RNA [A%# 7 PEDV RNA & 4 FA 4R H A E 2
Table 3 Information about the PDCoV RNA positive specimen samples which are also positive of PEDV RNA

Numbering Area Age Type Results of PEDV C, value Copies (GE/pL)
JS-1 Jiangsu Nursery Fecal Positive 23.27 8.34x10°
JS-2 Jiangsu Nursery Fecal Positive 22.38 1.46x10*
JS-3 Jiangsu Nursery Fecal Positive 22.85 1.08x10*
JS-4 Jiangsu Nursery Fecal Positive 20.80 3.92x10*
JS-6 Jiangsu Nursery Fecal Positive 22.33 1.50x10*
JS-7 Jiangsu Nursery Fecal Positive 17.08 4.06x10°
JS-8 Jiangsu Nursery Fecal Positive 26.26 1.28x10°
1021-1 Hunan Nursery Small intestine Positive 22.19 1.64x10*
1021-4 Hunan Nursery Small intestine Negative 21.50 2.53x10*
1021-5 Hunan Nursery Small intestine Negative 17.23 3.70x10°
1021-6 Hunan Nursery Small intestine Negative 20.10 6.09x10*

2.3 PDCoVS1 ERFRIES4L PDCoV
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Fig. 3 Purification and identification of the ELISA
recombinant S1 protein expressed in insect cells. (A)
SDS-PAGE result of the purified recombinant S1
protein. (B) Detection of purified recombinant S1 using 1.46%—-4.91% 2.01%—5.80%
anti-His antibody by Western blotting. (C) Detection of
purified recombinant S1 using PDCoV positive serum 0
by Western blotting. M: protein marker (25—100 kDa); 10% ELISA
S1: purified recombinant S1 protein; Neg: the negative
control (normal cell lysates); T: supernatants of S1
infected-cell lysates; PS: the positive control (PDCoV
positive serum); NS: the negative control (PDCoV 33
negative serum); ZS: the negative control (The Bacmid (R2:0,9415)
without S1 sequences). ELISA
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F4 FEWRIEP B PDCoV HIKRNLE RS
Table 4 Statistical data of anti-PDCoV antibodies from pigs of different ages
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Samples Number of positive samples ~ Number of samples Positive rate (%) Average value of ODys
Gilts 38 72 52.78 0.584+0.432
Sows 35 76 46.05 0.406+0.287
1 week-olds 50 126 39.68 0.358+0.290
3 week-olds 6 59 10.17 0.206+0.229
5 week-olds 67 69 97.10 1.129+0.520
7 week-olds 6 48 12.50 0.282+0.301
11 week-olds 18 62 29.03 0.344+0.253
17 week-olds 35 49 71.43 0.581+0.268
20 week-olds 14 48 29.17 0.308+0.301
Total 269 609 44.17 0.475+0.421
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Fig. 4 Distribution of serum anti-PDCoV antibodies
obtained from pigs of different ages. The purified
PDCoV S1 protein was used as the coating antigen and
the indirect ELISA method was used to detect the
OD,s0 of 609 specific antibodies in porcine sera of
different ages, the dotted line represents the cut-off qRT-PCR
value of ELISA. The graph was generated by GraphPad
software. The solid line is the average of the ODys,
values for pigs of the same age. [21-22]
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