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(classical swine fever,

CSF) (porcine circovirus type 2, PCV2) (pseudorabies virus, PR)
(atrophic rhinitis, AR) (mycoplasma pneumonia, SEP) (Japanese
encephalitis virus, JEV)
1L
@) 2020 2021 8
281
(i1) 15 9 12
( HCTCO18) 9 12 15 18
ELISA
111
(Sarstedt, Niimbrecht, Germany) 21G S mL 4
3,000 rpm 15 1.5mL -20
Iv.
®
200 pL RNA/DNA (MagNA Pure LC
total nucleic acid isolation Kit, Roche Diagnostics, Mannheim,Germany)
RNA/DNA 60 uL -80
(i) (reverse transcriptase reaction)
RNA/DNA 10 uL Random Hexamer luL 10 mM dNTP Mix 1 uL 95
2 PrimeScript'™ RT reagent kit
0.5 pL (Takara Bio Inc., Kusatsu, Shiga, Japan) 5  First-strand buffer 4 uL. RNase RNaseOUT™ 1 uL
0.1 MDTT 1 uL  RNase Free H,0 1.5 uL 20 uL 50 60
70 15 -20
(iii) (real-time quantitative polymerase chain reaction, RT-qPCR)
PRRS PCV2 PR qPCR 10
uL LightCycler® 480 Probes Master Mix (Roche Applied Science, Germany) 5 uL. 2 uM 0.8
uL (1 pmol Probe) 1 uL  diethyl pyrocarbonate-treated-water (DEPC-treated H,O) 1.4 pL
1 uL 1 (LightCycler® 96 Instrument, Roche Diagnostics
GmbH, Mannheim, Germany) PRRS 95 10
95 10 55 10 72 15 45
PCV2 95 10 95 20 60 20 72 20
45 72 PR 95 10 95 20
62 20 72 20 45
(iv) (polymerase chain reaction, PCR)
JEV PCR 25 uL 0.1 % DEPC-treated H,0O 10.5 uL. 2 x



Premix (Thermo Fisher Scientific Inc., MA, USA) 12.5 uL

10 uM

0.5 uL

1 uL
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1 PCR PCR (Applied Biosystems® 2720 Thermal Cycler, Thermo Fisher
Scientific Inc., MA, USA) PCR 94 5 94 30 52
1 72 1 30 72 7

1.

Table 1. Primers used in RT-qPCR and PCR in this study

Pathogens Primer Sequences References

PRRSV PRRSV-M177F 5’-CAT-TCT-GGC-CCC-TGC-CCA-3’ Lin et al., 2013
PRRSV-M177R 5’-ACC-ACT-CCY-YGY-TTD-ACA-GCT-3’

PCV2 PCV2-89F 5’-CGT-TGG-AAT-GGT-ACT-CCT-CAA-3’ Tsai et al., 2019
PCV2-89R 5’-TGT-AGC-ATT-CTT-CCA-AAA-TAC-CAA-3’

PRV PRV-210F 5’-ACR-CAC-GAG-GAC-TAC-TAC-3’ this study
PRV-210R 5’-ATC-GCG-GAR-CCA-GAC-GTC-3’

JEV JEIF 5’-TGT-GTG-AAC-TTC-TTG-GCT-TAG-TAT-3’ Chen et al., 2011
JEIR 5’-CAR-CAT-CTG-TTY-TCW-CCT-TTT-TGA-3’

) (enzyme-linked immunosorbent assay, ELISA)

IDEXX® PRV gl Antibody Test Kit (IDEXX Laboratories, Inc., Westbrook, Maine, United
States) IDEXX® PRRS X3 Antibody Test Kit (IDEXX Laboratories, Inc., Westbrook, Maine, United States)

ELISA
IDEXX® Swine Fever Virus (CSFV) Antibody Test Kit ELISA
(Biochrom Ltd., United Kingdom) 450 nm OD OD Blocking
percentage Blocking (%) = (OD,, — OD,,/ OD,,.,) X 100 Blocking (%) <
30% Blocking (%) > 40% 30 40%
2020 2021 281 2020
137 3 PCV2 gqPCR (2.19%) 2021 129
1  PRRS (0.78%) 6  PCV2 qPCR (4.65%) PR JE
(Table 2)
2.

Table 2. Pathogen tested in Lanyu pigs

Virus Associated disease
Suid herpesvirus 1 Aujeszky’s disease
(Herpesviridae)

Porcine reproductive and Porcine reproductive
respiratory syn-drome  and respiratory syn-drome

virus (Arte-riviridae)

Porcine circovirus 2 Post-weaning multi-systemic
(Circoviridae) wasting syn-drome

Japanese encephalitis Japanese encephalitis

virus (Flaviviridae)

Method

ELISA
qPCR
ELISA
qPCR

qPCR

PCR

0/38
0/38
0/38
0/38

0/38

0/38

2020

2
0/34
0/34
0/34
0/34

0/34

0/34

3
0/33
0/33
0/33
0/33

1/33

0/33

Detection rate

4
0/32
0/32
0/32
0/32

2/32

0/32

1
0/32
0/32
0/32
0/32

4/32

0/32

2021

2
0/37
0/37
0/37
0/37

1/37

0/37

3
0/32
0/32
0/32
0/32

0/32

0/32

4
0/28
0/28
0/28
1/28

1/28

0/28



Kedkovid et al. (2020) 20 PRRS PED (foot and mouth

disease, FMD) (African swine fever, ASF)
100 (PR PRRS PCV2 IE)
202 2021 qPCR PRRS PCV2 A :%ﬁ 0.78  4.65%
PRRSﬁ A
> 80 Aachen Minipig (AaMP) (Paw 0., 2017) Plotzki et
al. (2016) ‘GaMP o PRRS PCV2
(porcine epidenﬁ: diarrhea, PRD) 10% AaMP
€ X A
® 5 60 O
1990 © © PCV et al, 1999)
(postweaning ﬂ“élﬁé/stemic asting syndrome, PMWS) 8
g L) porcine circovirus associated disease (PCVAD)
pevD DiRssnrOnf Tameotr 813 Segilés sral 3013 (xenotransplantation)
PCV2 E
A PCV2
PCVg0 PCV2 (cytopathogenic
effects) (Hattermann et al., 2094; Gre‘u— etal.,2011) PCV2
Heinze et al. (2016) ° Aachen
pcv2 0 3" (1722) 13% 21 0% ((‘iRS)) 0% (0710) 1'§"o o) SPF
Aachen CV2 PCV2
Martelli et al. (2011) PCV2 Age (Weeks) 103 copies/uL 10°
104 copies/pL 104 copies/uL PCVAD 2020 2021
8 PCV2 0% (0/38) 0% (0/34) 3.03% (1/33) 6.25% (2/32) 12.5% (4/32) 2.7% (1/37)
0% (0/32)  3.5% (1/28) 2021 PCV2 1 2020
5.4 x 10! copies/pL 2021
3.9 x 103 copies/uL PMWS
(Harding and Clark, 1997) PCV2 (Ingelvac
CircoFLEX®, Boehringer Ingelheim, St. Joseph, Mo, USA) 2021 PCV2
PMWS Heinze et al.
(2016) SPF PCV2
14% PCV2
0.65  100% PCV2 PCV2
SPF
PRRS 20
PRRS1 PRRS2 (Collins et al., 1992; Chueh et al., 1998)
PRRS 2 (Yu et al., 2019) PRRS 7
7 9 (Lopez and Osorio, 2004) PRRS
7 9 110 qPCR PRRS 1
ELISA 1 9 12 15 18
ELISA 14.0 £ 122% 60.5%7.1% 79.8+£7.0% 849 +7.9% Suradhat and Damrongwatanapokin
(2003) 32
2 4 6 18 (Van Oirschot,
2003) Terpstra et al. (1990) 2 3
Freitas et al. (2009) 2

9 12 9 18 6



ELISA (40%) 84.9 £7.9%
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1.

Fig. 1. The CSFV specific antibody level at different ages. CSFV specific antibody detected by IDEXX CSFV Ab blocking
ELISA test kit. The gray dotted line represents the adequate level (blocking (%) > 40% are considered positive). Data
are represented as mean + standard deviation (SD).

PRRS PCV2 PR JEV
ELISA (40%) 84.9 +7.9%
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Abstract

The objectives of this study were to investigate disease surveillance and evaluate the vaccine efficacy in Lanyu pigs.
Samples were collected from 281 Lanyu pigs at Taiwan Livestock Research Institute — Eastern Region Branch at different
stages, including lactation, nursery, growing-finishing and, breeding stock, through stratified random sampling. Pathogen
tests were conducted for porcine reproductive and respiratory syndrome virus (PRRS), porcine circovirus type 2 (PCV2),
pseudorabies virus (PR), and Japanese encephalitis virus (JEV). Additionally, the antibody titers of piglets vaccinated with
classical swine fever (CSF) vaccine were monitored. The results showed that 3 out of 137 cases of pigs’ blood samples
collected in 2020 were tested PCV2 qPCR positive (2.19%) while the retaining samples were not tested with any pathogen.
One out of 139 cases of pigs’ blood samples collected in 2021 tested PRRS qPCR positive (0.78%) and 6 cases tested PCV2
qPCR positive (4.65%), respectively, while the remaining samples were not tested with any pathogen. As for the monitoring
of ELISA antibody (blocking percentage, %) after CSF vaccination at the age of 9, 12, 15, and 18 weeks, the ELISA antibody
were 14.0 £ 12.2%, 60.5 £ 7.1%, 79.8 = 7.0%, and 84.9 + 7.9%, respectively. It revealed the constant rise of antibody titer
in Lanyu pigs after CSF vaccination. In conclusion, this study detected the presence of PRRS and PCV2 using qPCR in
Lanyu pigs. In sum of the above, the monitoring results showed that Lanyu pigs were primarily subject to infection by two
pathogens, namely PRRS and PCV2, while piglets showed a better specific antibody response after CSF vaccination at the
age of 9 week and booster vaccination at the age of 12 weeks.

Key words: Lanyu pig, Disease monitoring, Vaccine efficacy..
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