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I . Introduction

< structure of porcine circovirus >

Porcine circovirus(PCV)+= small, non-enveloped,
single-strand circular DNA=Z&], family Circoviridae, genus

Circoviruso]| 45h= viruso|tt.

Porcine circovirus type 3(PCV3)= 20169 0O]=9] ={A] =Ar
oA Flx= HIEQIOW, ol HeA, F=, FHUC 121 I
oM PCV37F &hel=l v} Qlch. PCV3+& ssDNA=H x| 0],



Z= =0o]|A DNA sequence’} B E]Q 00, Porcine circovirus
typelo|L} type2et QA 9l Taixo] KL A2g §aol wio]
Bz A gt

ZUjo]A] PCV3% porcine dermatitis and nephropathy
syndrome(PDNS), reproductive  failure,  multi-systemic
inflammation 59 UAEALS 7H TRAIOIA SQIE|QloH,
PCV39| Al B/ otAl FetstAl HAIA]l AU, 2L,
ZUjoflA &el=l PCV37} US strains¥t Nucleotide sequence”f
90% ol LAst= & =Ul HAlSHNA TAES QS 7Hs/dol
= Aoz Holg.

O

PCV3Q}t & genus Circoviruso £5t= porcine circovirus
type 1= HjA|o] & HYMHo] O, porcine circovirus type 2
+= porcine circovirus associated disease(PCVAD)°] #Q 49l
AM24, post-weaning multi-systemic wasting symdrome
(PMWS), porcine dermatitis and nephropathy syndrome
(PDNS), reproductive disorders, enteritis, proliferative and
necrotizing pneumonia, PRRSE &850 24 k= At o] 73A|
Aoz Z moiE &1 or T HAlo] 7iHE o] PCV29
ogt s & £ol+= d =&°] =i Ut
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HoE A 1Lst= 712 ZUofjA] Porcine circovirus type 39 2]
ot A3 AAAo=z oEfst=d QojA "Hast Aitefy AtgE
o}

2 =55 = HAA o], A (hilar lymph node
712 st on, Aetsx U Uoj9] HA| 542 tde=z ottt

\_/

S sampling

ANEAF = B(3~54), q45(6~8¥), 7I=(9~114), AE(12~2¥)
o] 471X] AE 2 F&stH, of AEE 33] o]iH(13]/4) A& =
=549 sfA|FAARA] randomly samplingdh%i Ty

(& 1)
Number of samples H] 1
-
Ist Z2nd 3rd
=(3~5%)
o 5(6~84)

< 773 (non-clinical) S A A sampledt AE(AZEE EF) >

sampling & Alg+= AIAAl YoA 107§A pooling st PCR
& multiplex real-time PCRE 0]85}9 Porcine circovirus
type 39| & A H Hl&2 £X|gsH, FrHA R AE
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I . Materials and methods
1. Virus and samples

S  Z=F%(Nonghyup

oAetRE Y ol AgE 3
B3t U £&Y A Ol

mokuchon in kimje-city)2. 2
=(9F 110kg) 9] sHA] AAFA] Lungxt hilar lymph nodeo9j
R EE

1) oig 41 =&, Vi 589 2074 s AFsten, At
Mgt Abgre ofefer 2t
4 farms/month, 1920 tissue sampling
Total 48farms, 960 lung & 960 LN
2) A= 2] : JA|¥ lung, hilar lymph node

U ZE Alee AlF 92 I8+ PCRYARE 9l B&R st
AL, UHA] Alges z2gddoz niste] Bsiolch

T}. Nucleic acid extraction(DNA F%)

1) JdsEHst Alg= 1078 AE&2 1Vi2  poolings}d]

homogenize © DNAS F&519 00, o] WAL protocol

for animal tissue(by GeneAll Exgene Tissue SV)S &4
staict

2) extractiono] ¢g% A]lE+= e-spact machineS E6f

DNA s=&5 &Rl
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PROTOCOL FOR ANIMAL TISSUE

- Prepare the water bath to 56°C.

- Equilibrate buffer AE to room temperature.

- All centrifugation should be performed at room temperature.
- Buffer TB may precipitate at cold ambient temperature.

- If so, completely dissolve it in 37°C water bath.

I. Disrupt 20 mg of tissue as described on step |a, Ib or Ic, depending on
the sample type.
To disrupt the sample finer will accelerate lysis and reduce the lysis time.
For spleen tissue, up to |0 mg can be processed.
If the starting sample is larger than 25 mg (if spleen, 10 mg), increase the volume of
buffer TL proportionally. For 50 mg of liver tissue, 400 ul of buffer TL is required.
For over 50 mg of tissue, Exgene™ Tissue SV Midi or MAXI| is recommended.

la. For soft tissue, such as liver or brain, put 20 mg of the tissue into 1.5
ml tube, add 200 ul of Buffer TL, and homogenize thoroughly with
microhomogenizer.

I1b. If microhomogenizer is not available or the tissue is not soft, grind
the tissue to a fine powder with liquid nitrogen in a pre-chilled mortar
and pestle. Put 20 mg of the powdered tissue into 1.5 ml tube. Add
200 ul of Buffer TL and pulse-vortex for 15 seconds.

Ic. If neither la nor Ib is av
Mg | I J




|

2. Add 20 ul of Proteinase K solution. Mix completely by vortexing or

pipetting. Incubate at 56°C until the sample is completely lysed.

s essential to mix the components completely for proper lysis.

the sample amount is larger than 25 mg (if spleen, 10 mg), increase the
amount of Proteinase K proportionally. For 50 mg of liver tissue, 40 ul of Proteinase
K solution is required.
Lyvsis time varies from 10 min to 3 hr usually depending on the type of tissue processed
and the disruption method (stepl). The lysate should become translucent without
any particles after complete lysis. Overnight lysis does not influence the preparation,
If the sample tube is incubated in water bath or heating block, vortex occasionally
(2-3 times per hour) during incubation to lyse readily. Lysis in shaking water bath,
shaking incubator or agitator would be best for efficient lysis.

3. Check!! If Buffer TB precipitates, pre-heat in a 37°C water bath to
dissolve completely.
Precipitated buffer will cause significant decrease in recover yield.

4. Spin down the tube briefly to remove any drops from inside of the lid.

5. Optional: If RNA-free DNA is required, add 4 ul of RNase solution

(100 mg/ml, Cat.No.l17-960), vortex to mix thoroughly, and incubate
for 2 min at room temperature.
GeneAll* Exgene™ Tissue SV column has stronger affinity to DNA than RNA.
Although the treatment of RNase is omitted, RNA occupies very small portion
of eluates. RNA may inhibit some downstream enzymatic reactions, but will
not inhibit PCR.

6. Add 400 ul of Buffer TB. Immediately vortex the tube to mix thoroughly.
Spin down the tube briefly to remove any drops from inside of the lid.
If the sample is larger than 25 mg (if spleen, 10 mg), increase the volume of buffer
TB proportionally. For 50 mg of liver tissue, 800 ul of buffer TB is required.

14 GeneAll* Exgene™ TissueSV
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7. Apply the mixture to the SV column. Centrifuge for | min at 6,000 xg
above (>8,000 rpm). Replace the collection tube with new one (provided).
' more than 25 mg (10 mg spleen) of tissue is processed, apply the mixture
twice; apply 700 ul of the mixture, spin down, discard the filtrate, re-insert to
the empty collection tube, and repeat the step again until all of the mixture is
applied to the SV column. If the mixture has not passed completely through the
membrane, centrifuge again at full speed until all of the solution has been passed
through.

Centrifuge at maximum speed will not affect the DNA recovery.

8. Add 600 ul of Buffer BW. Centrifuge for 30 sec at 6,000 xg above
(>8,000 rpm). Replace the collection tube with new one (provided).

9. Apply 700 ul of Buffer TW. Centrifuge for 30 sec at 6,000 xg above

(>8,000 rpm). Discard the filtrate and reinsert the SV column back
into the collection tube.

10. Centrifuge at full speed (above 13,000 xg) for | min to remove residual
wash buffer. Place the SV column in a fresh 1.5 ml tube (not provided).
Care must be taken at this step for eliminating the carryover of buffer TW. If
carryover of buffer TW occurs on column membrane, centrifuge again for | min
at full speed before transferring to the new |.5 ml tube.

\ GeneAll” Exgene™ Tissue SV |5

< protocol for animal tissue(by GeneAll Exgene Tissue SV) >
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2. PCR(polymerase chain reaction) & Electrophoresis

7F. 1052 pooling 3t PCR ZAARS AA]519IC}H

Total 192 samples, 96 lung & 96 hilar LN

L}, Preparation of a set of primer for PCV3 detection

TABLE 1 List of primers used in this study

Primer name Nucleotide sequence Primer location (ntf  Product length (bp) ~ Purpose
POVA-LF TTACTTAGAGAACGGACTTGTAACG  1339-1363 649 Detection
PCV3-1-R AAATGAGACACAGAGCTATATTCAG 1987-1945

* Reference : Ku et al., 2016

¥
+

w‘r" L
U i
G

da'f)

18 £y
5- 5-
B T
o, § »
i i | P
PCV3-1-R primer PCV3-1-F primer

}. Master Mix PCR well o]£&
o ZF welld 18pg(DDW14pg+F-primerlpg+R-primerlug+AZ25g)
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2}. PCR setting

Ix 35x Ix infinite
94°C, 30sec
94°C, bmin 62°C, 30sec 72°C, 10min 4°C
72°C, 1min

o}, PCRz2 ZZo

] &2= template= 207} ©¢ 2  Electro
phoresisS %13 6}9&@. agar gel =T %= 15%, &=
TAE buffer(1X)S o]&s5t3 o0, 3087F gel loading &
Image Quant LAS 50022 bands =H9lstgitt. PCV39]
39 649bpo]A] band =rQlo] 7}535H3ial 100bp DNA
LadderS o] 85}9ict

Ht. PCV2 2 PCV3-positive sample2 ofe] ZFd= x| 22 H

2252 ALSSIACL(CBNU ST

3. Multiplex real-time PCR for pcvZ and pcv3

7} B

APolAE A8 PCR 7T Haysto] sUSHA
ol ALAZ JfLFoln), PCV2S PCV3E ghiiol

e
7I5%F  multiplex real-time PCR methodS &

It

18 rie
=

}

i)

ol

porcine circovirus 2,35 =I5t AL ot

PCV2 I PCV3Z ] AZsls o] Al

i

H2 DNAQ} Z
2 PNA(Peptide Nucleic Acids) probe& 0136}04
EAXSH Fof2%(Melting temperature)s Ao g2 E

=L FHAL 4 Yt ATUOR HfAFol
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PCV detection kit for mgPCR

4. H&E stain
PCV37} A& ZAol] oieh Belary 242 =elstuxy, =2
ddjo g A= XA(Lung, hilar LN)S H&E
H&E staino|gt hematoxylini} eosino|gt= & GAEXS 0]
o

85t MU RN, FOIEANL o] FQ u

-1 2 v w
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Mol @AEct 2 AL AHEAMI]S A Ste] AN

boict.

ol

5. ISH(in situ hybridization)

PCV3 %o A2E xAlo] Welatd A7e WujHoz 9l

in situ hybridization& SAAte] XA x4 9 7]|5L 0o]5ls}
d Q% BA=EHN, A £ & =

’d Nucleic acid®] §X]E =Qlst=0d AMEEUYH. o] AHoA
ACD(Advanced cell diagnostics)AoflA] A|&3t RNAscope®

HD Duplex Detection Kit(Chromogenic) User ManualS

sto @S AL,

B o 1 B o
rr

o

ok
-

RNAscope(ISH) @ -8 A]oF
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RNAscope probe

6. IHC(immunohistochemistry)
H&E stain¥} in situ hybridizations Edff &QIsh ¥e|stA 1y
sk 7]

¥ o] porcine circovirus type 29| 9]

PAIE olgstel HCE MBI,

DAB(diaminobenzidine), counterstain© 2 methyl greeng 0]

gstct,
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M. Results

1. Electrophoresis of PCV3

Sample no. 1 ~ 20

Sample no. 21 ~ 40
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Sample no. 41 ~ 60

Sample no. 61 ~ 80
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Sample no. 81 ~ 100

Sample no. 101 ~ 120

_19_



Sample no. 121 ~ 140

Sample no. 141 ~ 160
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Sample no. 161 ~ 180

Sample no. 181 ~ 192
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2. Mutiplex quantitative real-time PCR

Amplification lﬂ

20!3!}---:’---' ----------- l ............. ! ........ AR "’.‘ .......... pul

Cycles [] Log Scale

Amplification of PCV2 & PCV3

Temperature, Celsius

Melt curve of PCV2 & PCV3
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Melt Peak

~d{RFU)T

= i o - & ;
s R B, N o i MNP B e T T S R O PP i i m
1

Temperature, Celsius

Melt peak of PCV2 & PCV3

w=Abthe] PCV3 YA 82 68.8%(33/48)0] 1, A= PCV3
o} PCV2 P BL 72t 32.8%(63/192)2F 83.9%(161/192)
2

gholgjQict. PCV3Q PCV2 B E2 31.8%(61/192)
ojltt. =gt PCV3 BEHFES 1%(2/192)5t0 =A] &

Tt
PCV3 A 18 |28 | 38 | 48 |58 | 6¥® | 72 | 88 | 9 |10¥ | 118 | 12¢€
o
RSN 33 3 3 2 1 0 3 4 3 4 3 4 3
o oT
¥MH4E | 0688 | 075|075 05 025 O |075| 1 |075| 1 |075| 1 |0.75
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PCV3

2 | 98 | 10¥

Mg | 12¥

02
0x

0z
mH
4>

02
0x
0

0.328 | 044 | 056 | 0.31 | 0.13 | 0.00 | 0.25 | 044 | O

.38 1044 | 031|031 | 0.38

pcvz | A |13 |28 |38 |48 |58 |63 |72 | 8E | 9F | 108 | 1E | 128
OF M
=D | 161 | 12 | 14 |15 | 6 | 12 | 15| 15 | 14 | 14 | 14 | 15 | 15
UNE | 0839 | 075|088 | 094 038|075 | 094|094 | 088 | 088|088 | 094|094
<AEE PCV2 Y& >
PCV3
& | A |19 |29 |39 4% |s¥ 6% |72 sy oz ¥ WL
PCV2 2 | 2| g
OF M
MEw | 61 | 7 | 8 | 5 | 1|0 | 4|7 |6 |7 |5]5]°6
o=T
UN4E | 0318 | 044 [ 050 | 0.31(0.06 | 0.00 | 025 | 0.44 | 0.38 | 044 | 031 | 0.31 | 038

< PCV3 & PCV2 544

L. Lungy}t hilar lymph nodeof AH7]of &
H] o] B, LungolHe] 580 438%

lymp
e

lymph node¥th= lungoAe] ol W2 2 & & Ut

h nodedl A& 21.9%(21/96)9] &8
A = B0lA PCV3ZE HEd
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PCR & mgPCR TEST

Total : 192 samples

PCV3 PCR  PCV3 mgpcr PCVZ2 mqgpcr

Positive 55(28.6%) 42(21.9%) 161(83.8)
L 38(25*+13) 29(25*+4) 75
Lo & N
LN 17(9*+8) 13(9*+4) 86

*:per & mqaper 21t =L S0 HES

7t PCV37L Be HEHA g2 582 7I€e2 & o, 6%
(25%). 72(44%)0] 5 FFE0l S7isttt 287HA]
30%~56% F=o dE&2S U 12]a 3¥(31%), 4
A(13%)2 rastcirh bdo] 0%E B
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o, PCV3e}t SAlsHA 44€9] virus

59g 71goz ozt Aasicht AFUY

(by sample)

AL O
o= =

05625
'\k{
03125
%_ ojg
0425
29 3™ 4" 5 Y
< =X, 22 7iA9
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=2
A
A5gol x4 9t
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ojgsh PCVZ d&& vlu

PCV3 & PCV2 infection rate by month
(by sample)

0
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5. PCV3 ¢/ =A]9] Ya|stA A4
PCR & multiplex real-time PCR ZAA} Ay 2%
PCV3-positiveo] Wil PCV2-negative?l AlZ(lung)S H&E

stain & #0]F o2 #olg shoirt

PCR & mqPCR TEST

PCV3 PCR  PCV3 mgpcr PCV2 mqpcr

41-21L O O X

7F. Lung
Haxel 1x7t sl malElo} HEjS Aok > Qe HE
o] interstitial pneumonia’} 2Z& H X Ao AXA] HA Qlct.
dTo= Fu 17t AEH perivascular cuffingZt &9l E0, 7]

WX ZHo| & bronchopneumoniaZ} TAMEICY

Interstltlal pneumoma(lOOx)

_27_



(200x)

ing

lar cuff

ivascu

Per

)

(200x

l1a

Bronchopneumon
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)

200x

(

Interstitial pneumonia

L}, Hilar lymph node

marcrophage infiltrationo] C}4

-
L

hilar lymph nodeof 4]
8FA Yo, lymphoid depletion

macrophage infiltraion
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PCV2 both positive)

PCV3 in lung(PCV3,

positive)

PCV3 in lung(PCV3
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PCV3 in lung(PCV3-positive)

7. IHC

PCV2 antibodyZS o] &gt [HC @A ZAul= =Rlstgich PCV3,
PCV2 = t} positiveQl =3} PCV3Ut positive?Ql AHZ @ oA
PCV27}F A&E|9l1, both positiveQl ZRXIOA ¢ W PCV27h
glelqitt. PCR 23} PCV27F 2742 RA A= PCV27T A&
A=t PCRO| RIA=7F BolAqA 4%9 virusE AAISHA] X5t
AAL, PCV2 vaccinationof 9]st Z1o g Holc}.
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PCV2 in lung(PCV3, PCV2 both positive)

PCV2 in lung(PCV3, PCV2 both positive)
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PCV2 in lung(PCV3-positive)

PCV2 in lung(PCV3-positive)
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IV. Discussion

porcine circovirus type 3+ 2010 =gof n]=ZoA] & @
A O}, porcine circovirus type 32t= HAlO 2 E2|HA|

AA g1 9 WyusE 7o 201649 v]=2oA] A]AE] 9T} o]5., o]
23t novel virus?] £Ajl= 0|7 # oty 5=, H2td, e
oAM= <Rlo] ERon, olgist AEE vHIFoZ 20179 =59

U oflA = =helo] Hit.

porcine circovirus type 30f tfst Alg A1 7|& PCVADLt
2o 79 o4 B4 iAol Almol thst 27t At FEje Ha
o, ZUoA =el= PCV3Q nucleotide sequence= US
strain ¥ china strainy} 90% oAt UX|st= 7102 HiEof 9]

o},

novel virusQl PCV37} & AAAARCZE H{X] =Ato of
H Idd= & Ale & & SRIE M2 vho]3| 29 % o=
ofof] tfer A+t AAl 3ol A AlYEAL Qlot ArA= H
ojof] tieh thal= d&stAl 2 Aoz Wl

PCV30] st & 2] A= porcine circovirus associated
disease(PCAVD), post-weaning  multi-systemic  wasting
syndrome(PWMS), porcine dermatitis and nephropathy
syndrome(PDNS), PRRSo|| tigh 24 o4l 54 Ala & tiife=z
o|fo] A flon, sF7]-adHA-7Ie Aol glo] F4ACe=R
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A F 50| o RofAl: ARl thEt APE A gty 2

o] ©9l5f] o] HRoJAL: ofmx] e XA JJA|S targetO. @
ston, Al9& AEF= Wz =stete Adds Asystio.
samplingS 2018 7L EE 20199 697X 1d(1271€)0] ZAA
A2 = A5t RF| A

1. Porcine circovirus type 3 YA &

PCV3 polymerase chain reaction ZAAS ¢3t primer= &=
W =32 sy, dxztre] d4E Btz E4Z o,
nucleotide sequence’t 90% ©o]Ato]7] wWFo] =W pcv3
detection2 £E35| 7Isotthal sttt

29t PCR ¥ multiplex quantitative real-time PCR A} Zx}
Y primer?] x}o]lz 9I5| =AUFIK|= ororoi} AX Aut st U
ot @Y A9E FHoz wUstech

P @92l PCV3e &2 68.8%, PCV29 4f+= 97.9%<
2 ®gon], PCV3 9y e BF PCV27L U &
2 o, PCV27L MEHOo2 9reIs) ook

a

M= hQ]o] PCV3 YAHEL 32.8%, PCV2E 83.9%= HY O
0, PCV3 & PCV2 &3 Ad5L 31.8%%T}H sample £AIO0Z2



FESiEH, PCV3E lungoA 4271, hilar lymph nodeofA= 21
o] Fdo g =RIE|9Iy PCV2E lungdA]l 7571, hilar lymph
node0f|A] 86710] 7oz =RlE|gitt

.

W Fe BH, PCV3Y 54 A& 68.8%XTH 7iA]
Fa&2 32.8%= PCV2THE 7IA 4¥&0] IA Yo+ 2 &
Qld o, PCV2+= lung® Tt lymph nodedAx A&&0] =&
H, PCV3+= lungo|A 9] AE&0] 24 =7 =1l

_(H
7

a
olo] O
P —

rL 4> &

2. PCV3 & PCV2 infection rate by month

PCV3 & PCV2 infection rate by month
(by sample)
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3. Pathological lesion

porcine circovirus type 3 postive xAAIQ] ®Ha|stAd AAS
srolst At ofgjet Zo| 47 1EOE o] H&E @AS A5t
Rt
A1E BI1& C J5(control)
. . PCV3-negative &
PCV3-positive & PCV3-positive & .
) . PCV2-negative
PCV2-negative PCV2-positive
(control)

PCV3-positive & PCV2-negative sample?! 4 1-2 LS H&E
dAiste]  WARSE Ayt interstitial pneumonia, perivascular
cuffing A7 &lstggony, hilar lymph nodedA:=
macrophage infiltratiion, lymphoid depletion A710] =Ql HAr

=] ATt

4. ISH(in situ hybridization)

P

lung®] ¥a]stA o4t AT porcine circovirus type 3219]

AUd= =HQIstaAL AAISH ISH AA ZAup PCV3 4 A1 A

°F B I159A| porcine circovirus type 37} &QIE]9 00 lung

o T ko] mQict o] o, PCV2et =& da% B ZLF0A ¢
A

=
A ¢ 4 A

_38_



il
r

il
r

5. IHC(immunohistochemistry)
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SHO= BISO|A porcine circovirus type3?} type27t
o oro] WAEl9l 1, wWalstA o|A} AA® o =51 UE

g4 9 %
Ut AJE(only PCV3 positve group)?] H&E, ISH, IHC EAH
ARE Bl BAS) 2 O, porcine circovirus type 30f 2]dj

interstitial pneumonia, bronchopneumonia?t 22 A48 UEr

il ARG

2 A= porcine circovirus type 39| AztEw W 74 GA
i Ao o Wist = dtstalA goliey, oo HE
PCV3of oJst B2jstA d&d= mofstaAt sttt PCV3 ©=
a8 A&7t E27] gizof] AEY ofgigo] AYen, ojo tfst
A& 0l A7t =@ stctn Azbeict,
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Appendix 1. 7P sampling raw data

<
2g | smF | aWm | sa | =3 tlﬁ% Aty | U
1 21+l HEA 20 | 4 s 575 | e
2 s PSEEDN 20 4 4 %9]?6
3 24 ZRIA| 20 | 4 4 | %
4 oz el 20 | 4 4| 57550
5 2 ARMA | 20 | 4 4 | Ger
6 | ze g2Al | 20 | 4 4| Gy
7 ey A | 20 | 4 4| Gy
s | me= opa |20 | 4 | 4 |20
9 M2 ZIH|Al 20 4 4| oo
10 2+ OJ AFA| 20 | 4 2| &%
1 e aHAl 20 | 4 4| Got
12 | m@ el 20 | 4 4 | 699
13 | o AT A 20 | 4 4| S0
14 | op= q8E | 20 | 4 4| o
15 | 29 A |20 | 4|4 | 900
16 Era Of AFA| 20 | 4 4 | 0%
17 | g ARIA 20 | 4 4 10
18 | ey A 20 | 4 | 4 |2
P BeM |20 | 4 | 4 308
20 | 2+ dMAL | 20 | 4 4| 190
21 | 2 A |20 | 4 | 4 | 9900
22 A2 HEA 20 4 + | 20
23 |z ¥SA | 20 | 4 4| o7
24 iy OIARA] 20 | 4 4 | D%
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T2 AR 2| (ing) | ik | gz | 412
25 2R Al 20 4 a | 8915 sg-aﬁl
26 ZH Al 20 | 4 a | 8915 '
27 ZH Al 20 4 a | 8915

28 SN 20 | 4 a |0 -
29 Ink s 20 4 a |90 -
30 Az 20 | 4 a | N2

31 HSA| 20 | 4 a | 915

32 HEA 20 | 4 a |1 -
33 AR N 20 | 4 4 | 035

34 SR 20 | 4 a | -
35 ZH Al 20 4 a | 3%

36 AR Al 20 4 a |1 -
37 SEN 20 | 4 a | 501%

38 HEAl 20 | 4 a |0 -
39 ZH Al 20 4 a | 212

40 A2 20 | 4 a | 501%

41 SIPIN 20 | 4 a | N2

42 HEA 20 | 4 a |05 -
3 dRA |20 | 4 | 4 |31

44 2R Al 20 4 a | N3

45 Ol 4FA| 20 | 4 a |80
46 Tlokz 20 4 a | 5%

47 ZH Al 20 4 a | 5%

48 2 HEAl 20 | 4 a | 505

A 960 | 192 192
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Appendix 2. PCV3 & PCV2 3+ o8

O
(@)
S
Ao | m

PCV3 PCV3 | PCV2

; sz? rrl:l F')AI e F)PCC\{; (mI%PC (mI%PC szla3 nw S e PPCC\{Q3 (mI%PC (mI%PC
1 |71-1L O A @] 5 /711N O O O
2 |7T1-21L @) @) @) 6 | 712N

3 17211L @) 7 | 721N @)
4 |722L @) 8 | 722N @) @)
9 |731L @) @) @) 1317 31N @)
0 |7 3-2L O 14 |7 3-2 N O
11 |741L O A @] 15 |7 4-1 N O
12 |7 4-2 L @] 16 | 7 4-2 N A O
17 18 1-1L A A @] 21 |8 1-1 N O
18 181-2L @) @) @) 22 |81-2 N @)
19 |82-1L O A @] 23 | 82-1N @) @]
20 | 82-21L @] 24 | 8 2-2 N O
25 |8 3-11L @] 29 |8 3-1N O
26 |8 3-21L O O @] 30 | 8 3-2 N O O
27 |8 4-11L 31 | 84-1 N O
28 1 84-21L 32 | 84-2 N O
33 /91-11L @) O 37 1911 N A @)
34 191-21L O A @] 38 191-2N O
35 192-11L @] 3919 2-1N O A O
36 192-21L O @] @] 40 |9 2-2 N O
41 1931L 45 19 3-1 N O
42 19 3-21L 46 |9 3-2 N @) @)
43 194-11L @] 47 19 4-1 N O
4 19 4-2 L O @) 48 |9 4-2 N @)
49 110 111L O @] 53 |10 1-1 N O
50 |10 1-2 L O O @] 54 110 1-2 N O
51 |10 21 L O @] 55 110 2-1 N @) A O
52 |10 2-2 L @] 56 |10 2-2 N O
57 110 3-11L @) @) 61 [ 10 3-1 N @)
58 |10 3-2 L @] 62 |10 3-2 N @]
59 [ 10 411 63 | 10 4-1 N @)
60 | 10 4-2 L @] 64 |10 4-2 N

65 |11 1-11L @] 69 |11 11N O
66 | 11 1-2 L A @] 70 |11 12N O
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PCV3 | PCV2 PCV3 | PCV2

R b e
67 [ 11 2-11L @) @) 71 |11 21N @)
68 | 11 2-2 L @] 72 |11 2-2 N @]
73 11311 O 77 |11 3-1 N O
74 111 3-21L O O 78 |11 3-2 N O
75 |11 4-11L @) A @) 79 [11T41N| A @)
76 |11 4-2 L 80 | 11 4-2 N @)
81 |12 1-11L O AN 0] 8 |12 1-1 N O O
82 |121-21L O @] O 8 |12 1-2 N O O
83 |12 2-11L O A @] 87 |12 2-1 N @]
84 |12 2-2 L @] 88 |12 2-2 N O
89 [123-11L 93 |12 3-1N @)
20 [123-21L O O 94 (12 3-2 N @)
91 |12 4-1L @] 95 |12 4-1 N @)
2 [124-2L @) % | 12 4-2 N @)
97 |1 1-11L @] 10111 1-1 N @]
98 |11-21L O 102 |1 1-2 N

99 |12-1L O @] 03| 12-1N O
100 |1 2-2 L A @] 104 |1 2-2 N @]
105 1131L O A @) 09| 13-1N

106 |1 3-2 L 110 |1 3-2 N

107 |1 4-11L O A @] 111 141N A O @]
108 |1 4-2 L O VAN O 12| 14-2 N A O @]
132 1-1L O 17 12 1-1 N

114 |2 1-2 L @) 118 {2 1-2 N @)
115 |2 2-1 L (0] 119 |2 2-1 N O
116 | 2 2-2 L A @] 1201 2 2-2 N O @]
121 |2 3-1 L A @] @] 12512 3-1 N O O @]
122 |2 3-2 L @) 126 | 2 3-2 N @]
123 |2 4-11L O O @] 127 | 2 4-1 N O @] @]
124 |2 4-2 L A @] 128 | 2 4-2 N A O
129 |3 1-11L @) 13313 1-1 N O
130 |3 1-2 L @] 1341 31-2 N @]
131 |3 2-1L O A @] 1351 32-1 N @]
132 |3 2-2L O @] @] 136 | 3 2-2 N O
137 |3 3-1L A @] 14113 3-1 N @]
138 133-21L @) O 142 | 3 3-2 N A O
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PCV3 | PCV2 PCV3 | PCV2

R b e
139 (3 4-11L @] 14313 4-1 N @]
140 |13 4-2 L 144 | 3 4-2 N O
145 14 1-1 L 149 | 4 1-1 N O
146 |4 1-2 L (0) (o) 150 | 4 1-2 N O O @]
147 14 2-1 L 1511 4 2-1 N @]
148 | 4 2-2 L 152 | 4 2-2 N

15314 3-1L O 157 | 4 3-1 N O
154 | 4 3-2 L 158 | 4 3-2 N O
15514 4-1L 159 | 4 4-1 N

156 | 4 4-2 L 160 | 4 4-2 N

161 |5 1-1 L @) 165 |5 1-1 N @]
162 |5 1-2 L @) 166 | 5 1-2 N @)
163 | 5 2-1 L @] 167 | 5 2-1 N @]
164 | 5 2-2 L @) 168 | 5 2-2 N @]
169 | 5 3-1 L 1731 5 3-1 N O
170 | 5 3-2 L @] 174 | 5 3-2 N O
17115 4-1L 175 |5 4-1 N

172 | 5 4-2 L 176 | 5 4-2 N @)
177 1 6 1-1 L O 18116 1-1 N @)
178 | 6 1-2 L O A @] 182 16 1-2 N O
179 | 6 2-1 L O @] 18316 2-1 N A A @]
180 | 6 2-2 L @] 18416 2-2 N O
18516 3-1 L O 189 |6 3-1 N @]
186 | 6 3-2 L @) O @) 190 | 6 3-2 N @)
187 | 6 4-1 L 191 | 6 4-1 N O
188 | 6 4-2 L @) 192 | 6 4-2 N @]
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Appendix 3. PRRS ZAA} A}t
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Appendix 4. Comparison of Multiplex quantitative real-time PCR

Melt Peak !El

F T T

Fa

o am m e e e A e e e

-d{RFU)/dT

P PRI TR STETY PPTS Ty

Temperature, Celsius

Melting peak curve of PCV3

Nelt Peak !EI

-d(RFU)idT

Temperature, Celsius

Melting peak curve of PCV2
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