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Background

Coronaviruses

Coronaviruses are enveloped,
single stranded, positiveense
RNAVviruses,

Having the largest genomes (27
32 kb) known for an RNA virus,

The genomes are infectious.

Background
Naturalhosts

Background

Diseases of coronaviruses

Human & Chickena Piga Cow :
Respiratory infection/ Enteritis

Turkey @ Dog :
Enteritis
Rat:
Respiratory infection
Mouse:
Respiratory infection/Enteritis /He patitis/
Encephalitis
Cat:

Respiratory infection/Enteritis/
peritonitis

Background

Coronavirus proteins

S (trimer)

Structural proteins
S (spike) protein (150kD)

M (membrane) protein (29-31kD)

N (nucleocapsid) protein (60kD)

Structure of genome ~ Background
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Containing a basic set of genes: the replicase (Rep la and 1b), the
spike (S), envelope (E), membrane(M), and nucleoprotein (N)
arranged in the order -Replalb-S-E-M-N-3 0
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- . Alphacoronavirus 1 Background
Virus classification

Human coronavirus 229
Human coronavirus NL63

. | Miniopterus Bat coronavirus 1
Alphacoronavirus
Miniopterus Bat coronavirus HKU8
Porcine epidemic diarrhea virus (PEDV)
Rhinolophus Bat coronavirus HKU2
Arteriviridae {Scotophilus Bat coronavirus 512

(Betacoronavirus 1
Curunavinna% Human coronavirus HKU1
Murine coronavirus

Nidoviraleg Coronavirid: Pipistrellus Bat coronavirus HKUS

Betacoronaviru:
. Rousettus Bat coronavirus HKU9
Torovirinae
Severe acute respiratory syndrome
related coronavirus
Roniviridae Tylonycteris Bat coronavirus HKU4
Where is transmissible Gammacoronavirydvian coronavirus

Beluga whale coronavirus SW1

gastroenteritis virus (TGEV)?
(ICTV 2009 MASTER SPECIES LIST VERSION 4

1. Epidemiology of TGE and PED

Epidemiology
TGE and PED

TGE,PED are two acute, highly contagious, enteric viral disg
of swine characterized by vomiting, watery diarrhea, and a h|
mortality.

vomiting waterydiarrhea

Epidemiology
TGE

1. Firstreportedin 1946 in the U.S.
2. Firstobserved in 1956 in Guangdong province, China
3. Firstdetected and isolated in 1973 in China.

4. Now has been reported in more tlrprovinces in
China.

Epidemiology
PED

1. Firstreportedin 1971 in England
2. The causative agent confirmed as PEDV in 1978
3. Firstobserved in 1973 in Shanghai in China

4. Confirmed as PEDV by fluorescent antibody test and
serum neutralization test

5. Now has been reported in more thaiprovinces in
China

Epidemiology

Based on S gene
Wang et al.Virus Genes (2010) 40:4@89
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Epidemiology
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Phylogenetic relationships based on the N genes of the
Chinese field TGEVs in comparison with reference TGEVs and PRGISU-1

Wang et al.Virus Genes (2010) 41i68

Epidemiology
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Fig. 3 Phylogenetic analysis of the nucleotide sequences of ORF3
genes of Chinese PEDV strains and PEDV reference strains. The tree
was constructed based on the minimum-evolution method using
MEGA 4 software. Numbers above branches indicate bootstrap
val

es calculated from 1.000 bootstrap replicates. The scale bar

© nucleotide differences. The

2. Detection for TGEV and PEDV

ind es the branch lengths for O.
Chinese PEDV strain e in bold
Chen et al. Arch Virol (2010)
DOI10.1007/s00708©10-07202
Methods Detection

Isolation of virus;

Direct electron microscopy (EM);
Immunoelectron microscopy (IEM);
Immunohistochemical technique;

In situ hybridization;

Chromatographic immunoassy (Ag of Ab);
Focus formation assay (peroxideaetiperoxidase staining);
Direct immunofluorescence (IF);

Indirect immunofluorescence (IIF);

ELISA (Ag or Ab);

Blocking ELISA (Ab);

RT-PCR; Nested RPCR;

Realtime RFPCR

Detection for TGEV

1.TagMan Fluorescence Quantitative (FQ)

RT-PCRforDetecting TGEV . &
Ae%““ & &
&P

le 1 Seqaences of the primers ead probe

Location  Length (bp)

4
14 %
i % 95b

Amplification of
TGEV N gene

Bai et al., Acta Veterinaria et Zootechnica Sin&07 ,38 (5) :476 481
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Detection for TGEV

The curves of FQ RPCR
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Dynamic curve for TGEV 1% 107 10 1"
1.2.6% 1(Pcopies/dl 2. 2.6 1Ccopies/|l
3.2.6 107copies/jll 4. 2.6 1Ccopies/jl the standard curve for TGEV

5.2.6x 1C°copies/p

Bai et al., Acta Veterinaria et Zootechnica Sin&07 ,38 (5) :476 481

Concentration of the The fluorescence The routine
a e RT-PCR RT-PCR

1.53x10¢ + +
153210° + +

+ +

+ +

+

+

153%10°

+positive, -negative

Baletal., ACta veterinaria et Zootecnnica SInga / ,38 (o) 1476 481

Detection for TGEV
Specificity of FQ RTIPCR

345

Flucrescent walue+
o
o

Cycles

The dynamic curves for CSFV(1),PRV(2),1BV(3) and PEDV(4)
Negative control(5); Positive control(6).

Baietal., Acta Veterinaria et Zootechnica Sing207 ,38 (5) :476 481

Reproducibility of FQ RIPCR Detection for TEEV

Virel Joad
Saxple 1st (copissiu)
Lionisg 2235 2.5 624x10°
Henan n93 204 343 5.:28x10°
Shenghai 2095 219 257 933x10°
Vaccine strein 2090 2146 2108 2149 1.96x10°
The inter-essay reproducibility
Ct value Average Coefficient  of Viral load
Semple iy M value cv) (copiesfgl)
Lisoning 2431 2423 245240 41
Heaox 2452 2404 24284034
Shangha: 2306 59 23334033
Vaccine strain 2120 2106 21134010

All the CVs were less than 3%

Baietal., Acta Veterinaria et Zootechnica SinR207 ,38 (5) :476 481

Detection for TGEV
Detection of TGEV in field samples by

FQRFPCR

Samples resource  Amounts The FQ RT-PCR. The routine RT-PCR The kit

Inner Mongolia 3 33 33 3i3
Lisoniang 2 202 202 212
Henan 8 818 818 818
Shanghai 17 87 4i17 3117
Hunan 6 0i6 0i6 016
Guangdong 24 13/24 5124 3124
Total 60 34160 22160 19760

Baietal., Acta Veterinaria et Zootechnica Sin&07 ,38 (5) :476 481

Detection for TGEV
2. SYBR Greenlreal-time RT-PCR

for detecting TGEV

Frimers fr res ime PCR assay

Virs Primer sequence Size (bp)
TGEV F2: GCTTGATGAATTGAGTGCTGATG 109
R2: CCTAACCTCGGCTTGTCTGG

10%p
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Detection for TGEV
The curves of SYBR Gredrealtime RFPCR
for TGEV

1/2'3 4567

Fluoresenvalue

cyclenumber

Ampliication curve for TGEV Standard curve for TGEV

correlation coefficient (R2)0.99678
Efficiency1.11

1.6.8< 1(P copies/pL,2. 6.8x 107copies/pL,
3.6.8< 1P copies/pL,4. 6.8« 1CPcopies/pL,
5.6.8¢ 10* copies/pL,6. 6.8« 1C° copies/pL,
7.6.8< 1% copies/pL 8. negative control

Detection for TGEV
Specificity of SYBR Greethreakttime
RT- PCRfor TGEV

Fluoresent Value

26

cycle number

1.TGEV;2.PEDV;3.PoRV;4.CSFV;5.PRRSV; 6.Negative control

Detection for TGEV

Sensitivity of SYBR Greemhreaktime
RT-PCR for TGEV

6.8x 101

Routine RIPCR

SYBR Greenl reattime PCR

Detection for TGEV

Reproducibility of SYBR Greehreaktime
RT- PCR for TGEV

The analysis of reproducibility for TGEV

intra-assay inter-assay
Standard
(copiesiy__The CT values of 3 tests _ TheCT values of 3tests
[8) 1 2 3 SD C\Wo 1 2 3 SD CWho
6.8¢ 10¢ 18.87 19.37 18.58 0.648 2.1 18.47 18.31 18.48 0.325 0.62
6.8< 10° 21.59 21.40 21.78 0.305 0.8 20.54 21.06 21.04 0.352 1,76
6.8¢ 102 24.28 2413 24.40 0.203 0.5 2391 24.38 22.95 0.347 3.07

All the CVs were less than 5%

Detection for TGEV

Detection of TGEV in field samples by
SYBR Greerl reattime RFPCR

Detection for PEDV
SYBR Greenl real-time RT-PCR for

detecting PEDV ©
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