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This is to certify that, in accordance with the Patent Act, a patent for the
invention has been registered at the Korean Intellectual Property Office.
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Ladkrabang(KMITL) 2F S X|8H Al QI AA| S Z=H| S
O|Al&of &5t CPALOIA] CHZF Stof of Ak

Research Proposal (UAP trial)
Application of Needle-free Injection (Anijet-100) for Carbomer and Phosphate

Buffer Saline Base Vaccine in Pig

Objective

1. To test the effectiveness of using needless syringes (brand name) in conjunction with
subunit vaccine with a carrier of the carbomer type (Pro-Vac Circomaster One-Shot) for pigs.

2. To test the effectiveness of using needless syringes (brand name) in conjunction with

attenuated vaccine with a carrier of the phosphate buffer saline type (Pro-Vac CSF) for pigs.

Research facility and location.
The research will be carried out at Animal Research and Innovation Center (ARIC) and
Laboratory of Molecular Genetics and Cellular Biotechnology, School of Agricultural Technology,

King Mongkut's Institute of Technology Ladkrabaneg (KMITL), Bangkok, Thailand

(https//www agri kmitl ac.th/main/).
Experimental budeet
[terns Expenses (USD)
21 pielets after weanhing (21x 1 800) 1,166.67
Feed for pigs throughiout the experiment 3,888.89
Labaratory testing material and expenseas 1.805.56
Labaor costs for plg rearing 83333
Expenses for consurnable materials and chericals 27178
Anlpet-100 Injector [one devica] 727
Total 7.972.23 + Anljet-100 device cost
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Alzia Ol HE PCV2 2l
TGl A+B T
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G4 F
G5 F+C+D
G6 G 25 ug/dose
G7 G+C
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- G10 H+I
G11 =
G12 gﬁ% gﬁ%

O In-house ELISA X| =t

- AlgHiAlSl F RESS HItstY| flstod, AlFuiilof ALZE &l et &M E S8 = Ue
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[E i |
FIl2ol 225t FHEALE SR g)ol2t BESIAS (™ 24).

w
kﬂ

o 1o R
inl

-
©
~
S
©
~
EI
EI
vt|

1 10 20 20 a 50 60 7 a0 90 100 110 120 130

e T B T 100G GG TG ARG GG TR RGN TAGTTTTAGT AT ICCAANGAS
Apa7.0pt.i ATGGGCTATGATGIARCGARRAAC GGG TACARTATGGCG TEARCCAGGCAARGT TGEARGCCCTTACTAE 1GGEARGACTGTGEABANGTACGGAARCARRT TGGTTTTGAT TATTCCGARGAAL
Chmeaoca. NTGGHETHCbTGTRCGAAAAPGEg 1ACHRT TRt 1cMicERaGE NG 1 aCMHGE o 1o CaGETURCHAGRC LT GE RN TICHEaARCAMY TeGTTTTobT TTTCLaMatN

131 140 150 160 170 180 130 200 210 220 230 2d0 250 260

Rpd7  fiCt T TG GG A IO AT LG ARTGANTTGHAAGTTGEECA  MRRGITIRGGTACCECAGACCANTICTT
Ap7_Opti  ACGGGTE ATGGRT TTTTCGACCTH T GARRGL TEERGA GGAAT TCAGGTCARATATGT TARCE 6T ARTGARE TTHAGGTCGE TCATARARGCETTHGCACTGCCGRCCAAT TCCT
Domeommcs BCHGancyt TEGTPRCHGATTeTTCERowT AT AHECAGE YONBUH oL AT IEHot AT ATGTTARCL RATOHAC T 7OHGCT L HARCoc T HCL G sEREEOAT Tt

o1 2n 280 250 300 310 320 330 340 350 360 370 380 390

A7 GGGTTTAACAGARCGTGHACT TACTTTATT TGCACCGCARE TAGAT CAGTTCTIACARGOATCLAARTTAGACGATHATC TTCAGTATICAT TTGAAGE TATCARAARABGGGANACTACANARGARGET
Ap37_Opei  TGGGTT6AL TGARCHCGGAT TGACCTTAT TTRCACCCCAGE T6BA TCAG TTC 16CAGGGATCEARACT TGACGATAITCTCARTATTCTTTIGAGGCGATARAGARAGOCBAGACCACAAAGGAGELE
Consensus g TaEaGARCGCGORCTgACCTTATTTBCACCCCRALTABATCAG Toc T at AaGAATCERACTaGACGATARTC TeCAATATTCal TTGRABE ¢RT aAaARRGCHRAACCACARRAGRABGC

391 o0 a10 a20 as0 aa0 50 a0 a70 a0 490 500 510 520

fpd7  AARRGAGARAGAAGT AGATARRARAG T TAAGGRAT T 6GRTARTRANATARRAGETAT ATTGCCTEAGCCCCCAGCAGCARAACCABARGCAGCARNRCLAGTAGCGOCTARACCAGARALANE ARRACCAG
97 OpLL AARCCGAGGRGaT ToiATRAMG ARG MG (TR AT AGEGGGARTTTGLEGENGCCACCGOC T TAARCCCGARGE GCTARCCCD! TGCAGCCARGCLCHROACTACGGCCTT
Consensus. CCeUAGCCALCAGC b 3ARRCABRGT 6 aRARCEAG | abaGCCARAT L a6RAAL AL aRRaCC Al

521 530 540 550 560 570 580 590 600 510 620 630 640 650

97 IR TR GARGCAC T RAACC TUHRGCAGCARRCE A THGCGLC AN CCAGAAGCRAC ARAACCA 1AGCGAC TRANCEAGARGCATC ARGACCRS TRBCCTAAACEAGARGCALCAR
Ap37_0pti  ITHCTGLCARACCCORAGE THCCARGCCRBRGGLCHCCARGCE T TAGLCHCRARACCGBAAGCGECCARGCCTE 166CCGCTRRBLCAGAAGCTOCARAGCCAGTGELLS HERRGCRGCTAA
Coneimocs 1 aCAGECAIACCCARAGE AR AL S 6 Ao T BCAL SHECABAAGE S0 AL 36 £ TANSCCHARGEAGERAACCHS S0 SO GANCCHORAGE 2o

651 66O 670 680 690 700 710 720 730 740 750 760 770 780

97 RCCAGTAGCBGE TAAACCAGRAAGCAGCARAACCAGT TGCTACTARTACTGEC T [T1CACT TACKASTARRCCARRASARGRCTAT T TCCCARTGRET TTTAGT IRTRRAT TAGARIATAC TGACGARRAT
Ap37_Dpti  GLCRGTAGE T6C TRRGCCHGRGGCGECCRREE CHAGACGALGRACAC TBGY T TC1CATTRACHARCARRCCTARAGAAGAT TACT ICCCCATGHCCTTCAGT THTARGT TAGAGTATACBEACGAGARC
nsus  SLCaGTABLEHL TARACCAENAGE S6CaRRIEL 261 gHCERLERACATGGET Te1CRCT SACRRACARACCARARGRNGAC THST TECCaATGETS T TeRGT THTARSTINGRATATACGGATGAAANC

78 790 800 810 820 830 840 50 260 870 980 890 900 910

A7 ARAT TRAGLE TAARRAL TTTAGARCTAGTTCA BHRRE T 1T IRGATET TCAATATCHRT CCAGGARG
37, Opes NAACTTAGET IGHAGRCTCCRGNMNTCIN TG vnll:lm:nmmn(\ nmnmm A TG AGEAGAN T TATCARAEAGT  GATAAANCRE T TCTTIACT TG RGTACCAGTT TCNG

Consanaus TeTaer T e RaT el ToERGEAS

91 %0 930 940 950 960 am a0 990 1000 1010 1020 1030 1040

fp97  TCARGGTARCTRGTGACCANTAT CAGANACTTABLCACCCANTATGACCGAAGGATCTTCARRTCARGG T ARARARRGCGARGARL TCCTAACCARGET RARRAAGCAGMGECHCGCT TAACCRAGG
Bp97.0pti TGRS TARLCTCCGACCRNTACAGHRA 16T CAVC GG TGACAGHRGGN T CGGEANE (AU TR CGGAGHGCAC GO CCARTE ARSI ARG AU GTAL B CRRACCHGT
ARGER RRCCAaGH

Consensus
1041 1050 1060 1070 1080 1090 110 1110 1120 130 1140 1150 1160 un
Fo7 GG TR G GG AGCACCT G LA ARG LCAACTACCGAA T TOAC AT THEC T [CCTGACYIAGGTARRARAR I THACGAARTER TR
Ap37.Opti CRARARABGCLGAGHGCHC TCL TRACCHAGEARARRAGGCALAGGGGGCGECGAGECANCAGAGLLCAACCACCGAGT AT TAC TTACCRGREE T TGGGRRGARAR TAGATGRAATRR T ARARARG

O anes CHARISCEEGHSGGaCTEC TABCCHYCEANAAMOCCUHCG L GCaCL o IRERSRGLLCHACGACCORaT WACTAATTACLT aCC4GHES e | s o RS
171 180 119 1200 1210 1220 1230 1240 1250 1260 1270 1280 1290 1283
17 CARGGTARRRAT [ GARRRACAGAGGT TGARC TANT CGAGGATRATATCGCTGGAGATGCTAAAT TGL TATACTT 1ATCCTAAGGGATRATCARARTCLHG! ACCACCACCACLACTAR

[ CATE
Ap37.Optd  CRGGGGARGRATTGGARRACCGARGTCGAGT 1GAT TGAGGHCARTATAGCAGEGEATRCARARTTAL TTTACTT TRTTTTAAGAGALGAC TCGARGTEGGN CACCATCATCACCATEAT TAR
Consensus  (RaGligARARAT T6aRRAREaGflo6TCiRac TaRT CGRBGACAR T AT aGCaGEa6ATGCARART TaC TaTACTT A coTARGaBHCBC CaifiaTEchi ERCEACCACCACEACEACTAR

O3 24, ojlo|2EZ2X|o} AP97 FH Al codon
optimization. native strainz} codon optimized strain
REAL HI|ME ASN vlD
C

= o o

M=t CHHZ gbed Bilg K& 3 cHEHA 2

CHHZRIo] 2l 288 =0[7| st ZHCIZEOl N-terminalo] e |E CHEEAS FItstd

C-terminaloll his-tag2 ZF7}st0{, pET-28a vectordl ARSINS. =HCHHZE ds] FHX} MA0|

In-frame fusion2| HENZ MU= XY =T HEHE MUsIF LI, o HIEE CHHZ WHE NEF £ co/i

BL21(DE3)oll &Mt AZ . Mg CHHE USHHEE etRote AR EE HEZO|A CHEHZE o
s =l M 1/100 volume2 2 &M SH v X[ofl HE F 37°COoll A

0D600 0.4~0.80| & mf7FX| w

o
|_
r
®
N
~
=
r\l
Rl
= =
02

2
W omo mo re rx
ol

e IPTGE M7I5t0] CHMEAl disig 25t of
%|5to{ 5XSDS sample buffer 2t 412

SDS-PAGEZ tHMZA &g 2elsts. 11 2ot IPTeRTol 2fsH

% 25. E.coliofl =& Ap97 CHEHZEo| SDS-PAGE &4 Zm}.
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lanel: Protein marker, lane2 : uninduced culture, lane3 : induced cells

O Mz=¢gh chzl a5 SEl
- geiEl chelRlo] =8 M(solubility) OFE 2Qlst7| 2[5t0], M sl YA S A E2|5H01 pelletDt

2 Al F5tof PBSOl| M E 7S = CHA| M ER|SH0] ASHS AU S, Mo S PRSOH| A F7Al

7l =, ct39 =ZolA 20s on / 30s off, 20 cycles =AM MdsS =ST=2 TMstHS. T =

Mo 2AAMEE|5H0] AESH(SN, soluble part)2t pellet(IB, insoluble part)2 & =o{&. 1 &

o} AP97 EHEMEIO|(77 kDa) insolubleMENZ HaiEl WS &0l5t% S (O3 26)

SN B
:' “ 77 kDa
e
8 26. Ap97 THEHZEIS| SDS-PAGE =41 Z1f.
lanel: Protein marker, lane2 : SN, soluble part, lane3 : IB, insoluble part

O M=¢g chzl Hx|
- OHE di=El A E T s = Ni-Affinity Chromatography columns Ol 235640 A =¢F cHHE Ap97S

HHotNS. Ap97 THEHEIE2 insoluble SEfS| cHAZ YhsizT| of-F0|, denaturing condition2Z

HHsds (8 27)

Ap97 Ap97 IB FPLC
WC SN 1B B LF WF E2 E3 E4 £5 E6 E7 E8 E9 E10 E11
.*. - & 77 kDa
g 27. Ap97 CHHEA M o] SDS-PAGE &4,

WC: Whole cell, SN: Supernatant (Soluble protein), IB: Inclusion Body (Insoluble protein), B:

Before (Soluble protein in PBS), LF: Loading fraction, WF: Wash fraction, E: Elution fraction
- MH = Ap97 S A2 yltra-filtration systemE 0| 25104, MM HOM PBSHIHZ WSt &, %&

MoZ 0.2um filter2 M8t &, SDS-PAGE ! BCA assay2 =X CclHEdZElo] MEfE &tolstG n, M2t

5t 3 AlSHo| AIEBSIFS(2E 28).

Ap97
Final
-F77kDa
O3 28. Ap97 CHHZEL x| FE XA =ol

5) ofo|zZZ2}=0o} OMP(Qut Membrane Protein) &g EH
O ojo|zZEzl=0l FH22 st Aol Mzatez FMEALD, o MEZol= Clest 7|sS st B2
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M Zo}t ced Xl (cel| membrane protein)O| Cl ZEXYstE US. O MEL HHAER olo|ZEZI=
X

i, de2lHel J|sol E=Ao|7| miZol, of Maxaf chl

A
o
=

0o

o

|0

Hu

ki

o

m
kI

30

CHH A (OMP) 2 o< mild8t detergent@l nonionic detergent
X-1142 0|23l FE351U 10, FE= OMPE SDS-PAGEEZ &Holstye (23 29).

Lane 1 2 i 4 5
135
100
75
63 Ll
28 1
=3
35 s
25 —
20
17
e —

a8 29. Mycoplasma OMP £Z& SDS-PAGE &4 ZI1}.
lanel1: Protein marker, lane2 : M.hyop J+Triton X-114, lane3 : Triton X-114%FZ& OMP, lane4 :
M.hyop J+Triton X=100, lane5 : Triton X-100&Z& OMP

. Mycoplasma &Hle] HHARAM HWI}
|

olo[mE2t=0} 22|Fo| HAMY

O Algedalel M=
oto|ZE2t=0t Z2|F 25 (MHP13, MHP19), J2|2 E&FF T (MHP-J)E MEist = S AHiX|of| A B 2F
st & gsEE ooz SH3I% 1, Z2URIS 0| 8sto] E23AZS. EHlE =85t gels
1%10"7 CCU/dose® =M™ EH &, 2% Aluminum gelO| HIIE Algebrlg M =5t £, st SSEItO ALE
StAE (£ 3).
E 3. olo|zEet=o} WA AEHF HH
”—.*.;l o= st g 5k HEF+
a5 (ccu/dose) (otzl)
i Al G1 MHP13 1*10:7 5
HED G2 MHP19 11077 5
G3 MHP-J 11077 5
e G4 - - 5

478 02 A(ICR, female)E IEY 5022 SEst, AlPYME 25 72142z 23| =4 422 H
SIS . 2t UL F 25 xtoll st S =olet =, 2 MM MZEFE In-house ELISA kit

= 3
SHoIRE. tHx o= Z2 &2 A7 S = AR e, 37 oto|2F2t=0} ¥

GLMHP13) G1MHPIS) G1MHP-1}

O8 30. O A0lAM olo|ZE2t=0t Ao HAYNM HS
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MHP13
MHP13
MHP13
MHP13

G1
G2
G3
G4
G5
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GB G G10{CON)

a2 34, Adjuvant =Mool w2 A7t Bl

2) IUHFYSZE A oiFHE2 Mgk & HIH2%})
O Algzel MH

- ofFHE FEENS £

8 HES MASIH, 2At I FHE H|WHIIAEH S MNYsIFS. L sl FIIE M
Zlo| HIIE AMEHEAM S M=8t T, AT[0M J|ast A LS WHHOZ Ol A0 A
HdelME HlW HILEHE 8)
E 8. Adjuvant =Moo 2 MEFL MY
Al 2 o FHE olo|zE2t=0o} &l
G1 H
G2 H+D+F
G3 B
5%10"5ccu/dose
G4 B+D+F /
G5 I
G6 [+D+F
G7 AAL ID MZE -
G U= U=
E: AT|oM AL S Zhz2te| ERE 2 XM AE ES XM HSIH &

- CI2 {FHE =Mo| Z&E AIYHEMAME 50y | /dose SH2Z, ojo|z2Eet=0} &
A MEze Aol= =X HEZ| 1/10dose (20 1) EF2 =2 AYs=0 muf THESHA
= 1,2, 3,4, 670l MEoto] EHE =HEHSIULD, AV AT HHO = ELISAE
= (O3 35).

- BE HAFYEFe &HMIts AlZtol XEs5 AT S0 el i, 1xt Aglof
G4 Al TOM JHE =2 SIS LIEIQIS . ETH ID 48MEECE =2 X0t
F G649 WAl =MH[= PCV/Mycoplasma SEtE Aol M2& = UAS H2Z EHCHE

mIW =2W =IW =4W ab6W

(7] GB{LON)

G2 a3 G4 G5 G6

Gl

a2 35, Adjuvant =Mool w2 A 7t Bl
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O 3RfA T A7 A 3 - SSAF7[2H (F)22{u[A ]
X O: HF 21
(2023.01.01 ~ 2023.12.31)
o« ILYHZE PCV2/Mycoplasma H{Al AlHZ= XM=
SSHTF7[2: | o DFEELR PCV2/Mycoplasma B4l AlMZe| S5A I}
(F)neu|olm |« ILHYEE PCV2/Mycoplasma B4l AN E2o| A&AEAZAM 2M A HE
o (SESMAHEEZEEH AMAH SIS B2 HdP) sEHEAY FH|
1. Mycoplasmas &S Z&ol= I MBS WAl AHEFE M= 2 F&EH "ot
1) AlHZE W= 2 M HI}
O SXMEE0|A olo|ZEz2t=0} OMP el HAYM HINZSHS)
- ojlo|ZE2t=o} OMP 2} 2% Aluminum gelS Adjuvant® AFE5H0] A|EHEIAS M =T &, X
IR HYWIIEE Ct51 20| ZEsIH S . AMEuAMS 35 Xt=2 o|2F0 2nLle 25 83
1, tf=Fol= sH2| PBSE HEsI¥=. olo|=ZE2t=0}t oMP &hlof thet AI7t= M4EXE V
MH AB ELISIA kit(MEDIAN DIAGNOSTICS) 2t in-house ELISA kitE A2 S
- ALZ ELISAE AlES5t0] &x|7IE S-S 21}, Al=2| ZAH Ol S 7= 2kst M £ oM =F0|
AN, BEE tx=Zol MIt= dEHo| Sutetol w2t ZAHo|}MEHM I AAME = AES EF S, 5t
x| ok, AN BT HARo= A HE F 2F TREE= Fololst X7 S70F HEEYS (O
36, A). O] &x7le]l A& In-house ELISAZ SH 3t ZIdME FASHA 2HEEAS (O 36,
B). o] Z1}=, ojo|ZE2t=0} OMWP &2 SHS=(A=)oA] Al SO 2 M JHX|7F AS0| 2ol =
U ojo|ZEt=0} AN S ZE AIEE ofH.
A VDPro® MH AB ELISIA B. In-house ELISA (OMPEHE)
I EF o UuF nliZF awiP
.% 150 5 |I|| I "
050 L ] [ f.f.‘:'ﬁ \
" I;‘::r\ Past \c'minlt.l: ™ ™ [::n Past vmiu:‘l‘:\ ™
8 36. A|EE= ELISA 2 In-house ELISAE Al235t0 &A7F S 21
2. PCV2/Mycoplasma T HEE AAE M= ¥ HAR/MM HI}
) SESEE ol8st YT Y =MH| ZEA
O HiAl AIME2 =M
- AR, 2XMAE S| HdpZE dHiEHo Z ZHZF MEke| pev2 &, Mycoplasmadhd, d2[X T MBS Al
T adjuvantE =§sto] 371X sl WA AMES HMESIHS. A AMES ME2 oM oty
A a2|n HARlM Holol AIESIN S (E 9)
9. Al AN Ee aheletzr 3 AlE MA
i _ L ZA|
T2 AlEHAL S atel et/ dose = . HHA| HE
_ 10049
o WAl =R PCV2d-ORF2 + ; s
M. hyopneumoniae 2X10°CCU
_ 20049 =
a2 WAl =R PCV2d-ORF2 + ; 5 0.5mL/5,
M. hyopneurmoniae 2X10°CCU Tl A}
_ + 300ug
- N PCV2d-ORF2 : :
M. hyopneumoniae 1x10°CCU
G4 S =2 - - 5 _
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21 dpv
0.71£0.15%%
1.1620.21%*
1.35+0.25%*x

0.23+0.07

A 7

I

t=)

S

ELISA

71 244 Z1}
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L
0 dpv

o

0.29+0.13

0.34+0.08
0.33+0.09
0.43%0.07

10. PCV2 ELISA

i
AL

100ug
200ug
300ug

G1
G2
G3
G4

1) in-house ELISA 0D =X Zt (0.4 Of

*p<0.05, **p<0.01, ***p<0.001

X 7t

=13
S

f, tH=Te| 4ol 2ol
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2|
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I Aol PCV2 =

21 dpv
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_

sels T B Odpc 7dpc 14dpc 21dpc
G1 100pg 0.71£0.15** | 1.09£0.14**~* 1.491015%* 1.9310.21
G2 200ug PCvad 1.16£0.21** 1.51£0.22%%* 1.89+0.18** 2.2110.16
G3 300ug +PRRSV 1.3520.25%*x | 1.6710.28**x | 1.96+0.19*** 2.2610.21
G4 - 0.23+0.06 0.22+0.12 0.644+0.29 1.91+£0.31
G5 - SE5E 0.23%+0.07 0.13+0.03 0.22+0.12 0.20£0.14
1) in-house ELISA 0D &gt (0.4 o|&k kM)
*p<0.05, **p<0.01, ***p<0.001
23 Mycoplasma &7t 241 ZAotof w20, SHf=T(65)el 4ol &AMt 24 HEE Ho|X|gk,
YH=F(64)e 220l 34 §3 175H & S7t7f &=, WAYSF(61~63) 2 d=ol =4
HE H(0dpc) & sk 2EXCE g FFES HEUSH, 34 HE = XX & S
2EEAS (E 14).
I 14. Mycoplasma ELISA &7+ Z 3}
HY Al oHFE ELISA &tz 7}"
T stol e = 519
SES T S Odpc 7dpc 14dpc 28dpc
G1 2x10’CCU 0.3940.08** 0.67£0.16** 0.88+0.24** 1.4810.22%**
G2 2x108CccuU 0.63£0.12%** | 0.8620.17*** | 1.11£0.16%*x* 1.6820.19***
G3 1x10°CCU Mo 0.67£0.10*** | 0.9320.11**x | 1.2120.16%** 1.75£0.20%***
G4 - 0.16%0.05 0.23x0.09 0.36x0.08 0.7940.16
G5 - SEE 0.21£0.12 0.19+0.13 0.16+0.09 0.114+0.03
sl A AL (viremia/viral load/bacterial load)
PCV2dE 34T E 3F = R4S S5t viremia &2 718t 21, dHHETZ(64) A= B2 L2
Hio|2{A &hplo| HAZE = AXTH, Al HETZ(G62~G3)olA= &rplo] He AZE=X| 2US(p<0.05)(E
15). H, HE, Mgl ZHo| Z2ofM & HE2 Mol H|5td BA™BSToA sX5| dashs deks
HAS. 53|, =7 U dlo|z{A shel HES Algdeidol| ZekE stelzin) HMoz ZHAskHE dEsS ES
(p<0.001)(E 15)
E 15. PCv22| viremia ¥ viral load 2=}
PCVv2
T E—E S4ES Viremia Viral load(Copy #/200ng total DNA, logio)
° (copy #/mL, logio) | HE Mgz
G1 100ug 1.6910.27 1.51+£0.33+* 1.4710.44%*~* 1.38+0.45% %~
G2 200ug Peved 0.944+0.24* 0.951+0.24* 1.10£0.25%*~* 1.031+0.28***
+PRRSV
G3 300ug 0.66+0.11* 0.784+0.34* 0.98+0.27*** 0.761£0.32* =
G4 - 3.28+0.29 3.27+40.29 3.75+0.48 3.60+0.49
G5 - 0.0£0.0 0.0£0.0 0.0£0.0 0.040.0
*p<0.05, **p<0.01, ***p<0.001
Olo|ZE2I=0LE 34T 3T 457 FH2 S50 JHMER 1| MEo|M olo|ZE2=0} g HAAE AA
of 2o}, WANEI T (61~63) 2 ZdPoll= LML= T(G4) CHH| 2F 27~42% TFE2E ULst=s de8E B
b, ol S8AHEA FeldMel xto|Z2 =l = RS (p<0.05)(E 16). HEBZH ==! BALF(bronchoalveolar
lavage fluid) ME0lA Dlo|ZE2f=0} & HALE AAISH Anf BAH B (61~63) ol Al P i = (G4) ol
CHd|sto B 22 =ZH =&o| A 2F 27%~43%, BALF ME2| A 30%41% TE2Z Z4A8IUS. =&/Lof
M A= T2 WA Sl xotEl SN B[HMHeE HA5tU 1, SASHE FolXHl At



o|7} =ftel=2d

=(p<0.05, p<0.01,

p<0.001)(E 16).

E 16. M. hyopneumoniae®| Z==| || kel Mz Zn}

M. hyooneurmoniae

1Tl el ZAFNZE nasal swab bacterial load(Copy #/200ng total DNA, logio)

(copy #/mL, logr) Heg =y BALF
G1 2x10’ccU 2.25+0.24+ 2.46%0.27* 2.5240.38x*
G2 2x108CCU M A 2.0740.30~ 1.96+0.13~* 2.131£0.33% =

. hyo

G3 1x10°CCU v 2.01x0.26+ 1.92+0.22~* 2.11£0.31%%x
G4 - 3.47%0.42 3.37%0.31 3.56840.31
G5 - +45 0+£0 0+£0 0£0

*p<0.05, **p<0.01, ***p<0.001

O SeotAiZ(Macroscopic lesions)

- POV2dE SATESH A=e| 4 474 21, SHU=Z(65)2 §0| HEHEH0| 8191 gk, kMO =(65, H
A SHPSH)oA= MY, AY i ot 04% T G129
450 gt MEoM L2 0| g
=X 2/gAS(aF 39) Al
ZE 2 &0 ofjgret

a8 39. PCV2 34H

OFH

At=o| HEHH AR

- Djo|zBakx0lE 2H HES AE £4AT| w2,
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1(Histopathological analysis)
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2 Aol Eo{E A e sEe| 7|2 A T2 a2 ofelief 2ot 2t Zt RED A= R FE5H0] Al
sio, =2 FHYE S85F, A= 0jo|2 & 535S Algdst Uct.

(M 2= =223

TR TR
TH Y PED &= AR-X O &= HE e
| | | | | | | | | | | |
| | | | | | | | | | | |
s 6% 5% 4% 3F 25 1% sot 1% 2F olg

FHS - #|0fAto| = (2ml)

PED - PED-X(E¥)(2ml)

TR + & - 40M 2ml TREY), HEZULE2H-HLH)

AR-X - AR+M I X 2mI(ZY)

HE - THE1mI(R0|E)

ot - SR Fmi(Es A XD

() Atz =2
- o _'g‘_nl-z

xe olojE KA SEIPN HE X FMD
| | | | | | | | | L1 1 |
| | | | | | | | | I 1 1
393 158 PELY 35y sE 6= 753 8% 9% 3 oxy AL A,

oo|= - ojo|R7EHEFY (S E)(1ml)

MA - MIEZAAYAH)(Im)

9t - APP(MSD)(2ml)

CHE - HERO[E)(1m)
FHS - #|0fAto| = (2ml)
[THe Al HE AlE]
- A" T HEX|
= HAZ | HAHEES EERES b
e 8 At FAP[(ER)
SEFAP| 8 o|Z& - yel low tag
FEFAP 8 = - green tag
SAFAD 8 == - orange_tag

- AEE FE 0 '21.6.13 EH(10FY MY 50F BollM M

- A ofEHMESE|2(H A0 E)

- 1At @ '21.8.20, 2k} : '21.9.20

- REFAP| ;- 0.6TfAZE Q4

- MEZ 3

AHW 3nl ME

O g7t M (MEwH)

- gz X F ot EEE 22lst = ABIAF F|E(PrioCHECK™ FMDV Type 0 Antibody ELISA)E 0| &35}0d
FMDV Type 0 Ex7IE FHsIRCt. HALEA= SR ZE ZelolE2| Z welloll ELISA buffer 90uf
=FotUCt, 120 Reference serum 1~4E 2wel | & 104 EF5t2 LHHX| wel [0l BAAZE 10ud 4
235t T US5H0 M% S50{ A2(22£3C)0lA 1AIZH £5&) v L5t CE. E20|EE Zof 1t Al
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oM 30002 2= wellofl 235 £ HZ Holv{2| = YHoZ 63 MASIGC.
HHst 5| plateE HEZE =10 paper towel 2 X[ MM HolUes M2 MAHSIFHCE. Conjugates
10044 2ot ZEsto] AP 2S0E Chs 4=(22+3C)ollM 1AIZH£5&) i FsIRAC. ghsol

Ct. 152 = EX |42 10044
C

HE Seld gt AAL A

=] =
HE 2R A7 AAF 2
_I

O

VDOt HAAMHS PlZt s Hl O
1 oI &1 43 11244 | 24
2 &2 46.64468 =
3 o1£-3 40 .86957 =4
4 -4 47 53223 =
5 ol 251 28.70165 =4
6 o|lz&8-2 27.31034 =
7 o|Z%-3 16.52774 =4
8 o|Z5-4 23.74213 =
9 S- 25.27136 =4
10 E-2 2.13493 =
11 £-3 15.07646 =4
12 sS4 24 .25187 =
13 =5 38.22489 =4
14 ER-2 30.59070 =4
15 £5-3 9.58321 =4
16 E5-4 24 .84558 =
HE 4Fxt g 23t
VDC= HAAHS Plat =y H| O
1 o =1 95.29192 UM
2 4£-2 97.61476 2l
3 4£-3 96.83816 UM
4 -4 97.33740 2l
5 ol &1 15.71211 =4
6 o|Z&-2 50.33282 2l
7 o|Z5- 14.25600 =4
8 ol &-4 60.40078 oM
9 F2-1 21.71682 =4
10 EE-2 18.58965 =4
11 E52-3 30.23852 =4
12 =54 5.48468 =
13 =1 5.76203 =4
14 5-2 30.62682 =
15 5-3 -0.51310 =4
16 E-4 3.64027 =
HE = 41 7|12t we akx| 7} Hst
HE &= o7fg &Al7} vigt
VDC# AAHS PIZ} T Hl 1
1 2E7]-1 98.57739 UM olut 3| HE
p) 2g7|-2 91.71017 oFM - ee
3 2H7]-3 97.43930 UM
4 2EI|-4 96.10784 oM
5 2E7|-5 100.72650 UM
6 2E7|-6 94.77639 oM
7 2H7I|-7 99.68785 UM
8 2E7|-8 98.24038 oM
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_71_

14 1502 24-14 31.43437 ==
15 150224 -15 21.61274 =4
16 1502 2-16 36.81969 =S
17 15024 24-17 2244740 =4
18 15021 24-18 20.08633 =M
- HE % 1602H A7 Aot
VDC== HAMHS Plgt Ty H| 0
1 1 32.03022 =M
2 2 40.73289 =4
3 3 27.53255 =4
4 4 70.06630 kM
5 5 64 .68463 UM
6 6 32.47223 =M
7 7 37.35814 =4
8 8 45.63672 =
9 9 50.80934 RIS
10 10 41.90957 =
11 1 36.06200 =
12 12 52.94170 kN
13 13 69.23008 RIS
14 14 62 .68964 oFN
15 15 93.14598 UM
16 16 34.38359 =4
o 17
- A HE F oIl Fo w2 m§ o|AtHtE 0] lofof FHX[2H HEF F S0|H0| HUS.
- o|ZRel &HMII= 50%0lM AMES LIEFH L, B8 % 52 LMol A¥Eo|
oAzt 2ERAFAD|S SB35 = EF % S22 AIE0| o2 AHe=Z TohE
- A" Tl w2 ahA M 8ol Xto|7) Al > o|2E A2 SEEE T gdol wE
Aoz mobEln | FEAFA|C AE5IE Q6= FAECH HESH HE gHol| st w0
Aoz mehE
[ered skAl RERIFAID| HT Al"]
- BEAFA| 4™ =H™ ;. 0.6utAZt > 0.7 mpAZ
- AMESE Es 9
- HZ 2FA HAF 23
VDC== £ HAMHS Plat =y Hl
1 oA 31.43028 =4
2 HH-2 39.02249 =4
3 EA-3 34.32684 4
4 SHH-4 33.93103 =4
5 &5 35.71214 =4
6 &6 37.11544 =4
7 SHH-7 8.19790 =4
8 SA-8 36.35382 4
9 E3&-9 15.67616 =4
10 dH-10 42 27286 =4
37 ofl 21-11 36.23388 =4
- B 4FA HAF 23
VDC== HAHAHS PlZt =y H| 0
1 -1 78.37257 UM
2 E@H-2 62.84518 kN
3 E&-3 46.71420 =4

ct. w2t 0.6



4 A4 72.67617 kN
5 dA&-5 85.54021 N
6 E3-6 28.45556 S
7 d8-7 66.41391 UM
8 HH-8 17.74181 =4
9 d3&-9 46.19360 =4
10 HA-10 5.08148 S
kS
v YT 4FR}50%01M M ES LIEN D, SMOX|2E AP 22 25 = XSHXoZ AS5E ZHez
of At=|0] 70%0M LM EL HoZ HiEHE
v REFAZIS A WAl T = EMoz 2lsto] et HBnt Zol 17HEMol| LM ES LIEL
WX= 25t 1D, 1718 o|Follx XEH2=2 &I 7t EsIE MR S7tst= 4 ol

o-l|:|.
v ol i3 Zopoll M i = FH Y HMIIZE =7|o= Mol Blstod oLt 17HE o|Fol= &

HIPL A== de2 HEL S, ot FAte Z2utE &el & & UAUCEH.

mjo

[Ed/=cts 28 WA HE AMF]
Al B R
as 0 A == B Al 5| A B & =483 Bl
=+ 10 dt 2m|
SEFAP 10 50% - yellow tag
SEFA| 10 25% - green tag
SEFA| 10 12.5% - orange tag
AeE 9 21.6.13 &
BHAL - EHE

AXMW 3n| ME, 2FXH10.16), 4FXH(10.30), 8FXt(11.30)
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7 EA(AEUE)
=2 x| F 5l @H2 E2|5t = MEDIANAL 7| E(VDPro® CSFV AB ELISA)E 0| 235t0{ CSFV &l 7t
£ ZM5IGCt Al e2l3E Z0|EE A20iA 10-2027F MX|AZ] = o|E| s/ HE8 2
20| Eof 208 3|2 FH|SH /SHUI= I AZE S/FY Z2(0|E wel ol ZH2ZH 10044 &
F5101 37C &=27|olM 1A|ZF v 2FSERACE. ZE0|EE Z0of 18 MAHM 3002 ZE wel 10 2F
8t T HIZ e = wHo Z 335 MASIECH DIX|Ho 2 MEHM S HHE Fl plateE HE=Z
=10 paper towel 2 = X MM Holl= WS HAHSIFCE. HRPO Anti-swine 1gG Conjugates
1004 EFSt1 37C S27(0lM 1A|ZF v kSt C. BE3 0| Bt plate = e HHOZ MHH
b 2HAHE|(ABTS Substrate) & 1004 EF5IUCEH. 108 = XM S 1004 H7Ist0] B3 S &
X|A|ZACE. ELISA reader 450nmoilA] EHEE =X35H9Ct.
EChE/HX| g SeiAM HNE T 2dH@H AT} Bl
VDC=H AxMHS S/Pzt NSy H[Z

1 18 0.0016 =M 21.07.13

2 19 0.0272 =4

3 20 0.0099 =4

4 21 0.0558 =4

5 22 0.0436 =4

6 23 0.0458 =4A

7 18 -0.0042 =4 21.07.16

8 19 0.0213 SN

9 20 -0.0002 =M

10 21 0.2376 kM

11 22 0.0829 =M

12 23 0.2213 kM

13 18 -0.0039 =M 21.07.20

14 19 0.0164 =4A

15 20 -0.0005 =4

16 21 0.2709 ok

17 22 0.1441 kM

18 23 0.3004 ok

19 18 -0.0031 =4 21.07.27

20 19 0.0132 SN

21 20 -0.0061 =M

22 21 0.3044 kM

23 22 0.1713 kM

24 23 0.2615 oM
=/HR g S A HE SZof| w2 7 st
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VDC=tH AxHs S/PZk Jugs]
1 E2.5-1 0.1174 =4
2 E2.5-2 0.2009 kN
3 E2.5-3 0.0888 =4
4 E2.5-4 0.0023 =d
5 E2.5-5 0.0534 =4
6 E2.5-6 0.2040 kN
7 E2.5-7 0.0663 =4
8 E5-1 0.1618 A
9 E5-2 0.2156 &N
10 E5-3 -0.0040 =4
11 E5-4 -0.0007 =4
12 E5-5 0.0036 =4
13 E5-6 -0.0033 =4
14 E5-7 -0.0014 =d
15 E10-1 0.0527 =4
16 E10-2 0.1907 ok
17 E10-3 0.2286 N
18 E10-4 0.0526 =d
19 E10-5 0.1194 =4
20 E10-6 -0.0042 =4
21 E10-7 0.1484 N

X EE/R TS 2T W

0.3500
0.3000
0.2500
0.2000
0.1500
0.1000
0.0500
0.0000

v OSHREE HE(0.6 THAL) 160U BV}

0

VDCi ¢ AXHS S/P&t 7y H| D
1 1 0.0232 =4
2 2 0.2878 ok
3 3 0.3202 &N
4 4 0.1237 =N
5 5 0.2206 &N
6 6 0.2075 A
7 7 0.1600 kN
8 8 0.1424 A
9 9 0.1580 &N
10 10 0.1074 =4
11 11 0.1305 =4
12 12 0.1075 =
13 13 0.2133 &N
14 14 0.2481 ok
15 15 0.3316 &N
16 16 0.0130 =
TE

0
- I

1
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2oy BE 33 w9 el

2 HE A=

H o
T T

258 M3 Relof wE Fol 2ol ZAF A
e | 5| SA% Sots 3ol
"o 2ol L8| 2ol L8| 2ol L8| 2ol L8|
1.5240. | 0.7240. | 0.36%0. | 0.20+0. | 0.73+0. | 0.37+0. | 0.47+0. | 0.22+0.
8 27 12 36 17 6 31 47 22
1.60+0. | 0.65%+0. | 0.23£0. | 0.15+£0. | 0.33+0. | 0.15+0. | 0.12£0. | 0.08%0.
o 28 12 23 08 27 08 12 08
0 1.55+0. | 0.78£0. | 0.22+0. | 0.08£0. | 0.18+0. | 0.08%+0. | 0.18+0. | 0.08%0.
36 15 19 08 12 04 15 07
14 1.57+0. | 0.73£0. | 0.20+0. | 0.18£0. | 0.29+0. | 0.12%+0. | 0.19£0. | 0.10%0.
73 08 15 08 12 05 17 09
* mean = SD

Holbd Zol
_I_'I"lE T e

pN

ol

B[]
2
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O M= muf §E58 FEFAIC 257t
- AXMAL e HWULE HI”YCeE JHME Ci7d BV 59 25 2 ofdd "It
- PCV2 X RESS HlW "®HIlsto JME REFA|IS X RES I}
< MECixiel ¥ Mx AW >
EX| B ES arAl == A=
2 Hh AL,
1 20 Mycoplasma o2 = A O
LU AL,
° 20 Peve EXSENE]
3 20 N O
5 20 A O
6 20 | = O
2. A7t 24
< PCv2>
O B ZALE 2Isll PCV2 &4l indirect ELISA Al2F(BioNote PCV2 Antibody ELISA) S AF25H0] AlA|BHCEH,
(1) HAMNZE

(3)

& ME FEO A3 AM390uI2f LMzt SHE O A|ZE 10ul¥ EF 5104 40uf 3
Afsict.
- 20X Washing Buffers D.Wet 38|A{5t0{ 1XZ gHEC}.
At M
1AHA- &2l B2 Z20|EE A0 51 10~208 713 Ux| & sME XM /SHU=x Y ARZE Zt
100ul ¥ st 235 = A2(18~25T)0lAM 302 ©HSAlZICE
1X Washing Buffer 200~300ul & At&3stof 53| M|& st otx|2 MA <ol= Z&0|EE & FERICt
=AM M (Conjugate) 2 2+ welloll 100ul# 23St A2(18~25T)0lAM 302 BHSAIZICH
1X Washing Buffer 200~300ul & At&3Stof 53| M|& st otx|2 ME <ol= Z&0|EE & FERICt

=
=
Z|2MS Zt wellofl 100ul¥ &£
158 = X

450nmoi| A

ol AM20A 1522t HFEA|ZICH
(Stop solution)2 2t welloll 100ul®! &7Isto] BF2 S ZX| AlZ] & ELISA reader 2

OH
<l
_l = -

4T E FHsict.

II|0|I



\J
—_—

]

@® S/P = (
® S/P gk
@ S/P gk

EE]

jok  Ijok

-

FoH

-

oK o

HaAl =
0.4 o2t
0.4 ojgt

(PC OD mean)

S oW
e

=]

0.4
(NC OD mean) :

< Mycoplasma H >
O &AAAIE s MH &l indirect ELISA A|2F(IDEXX M. hyo. ELISA)S A

(1) BANZ

- At X EHE ALEste, ZF = AIEE HE o EastHAM 13 ofLfofl ZAALol ARESt, Al
EE 130|4at HEatot= E 2 -20C O|ot2 HS5t0 Eatstl E&0| Mot E=E = A= H[ 50|t
30| US F U2 Jt55tH ALESIHX| 2=Ct AR 2ES 49 dAMEe = M4FHS A F 50
NE=g=l =S

(2) A= & A2k 3N

- 3AMg FEO| AAM35AN 390ul2t AIRE 10ul¥ F3F5t01 40 3| Akt

- 10X Washing Buffer& D.Wel 3[A{5t0{ 1X2 PHELCY.

(3) A=A

- g EE EZROolEE Aol £ 10~202 7HY X = UM S WEH(FAMSHA| b=Ct. )t 34
EH AIRE ZH 100ul¥ SdstH EF et = A2(18~25T)0A 302 BHSA[ZICH.

- 1X Washing Buffer 200~300ul £ AF&35t0{ 53 MAsStLD OiX|2 MA Fols= Ze0/EE & F=EICh

- MM (Conjugate) 2 2 wellofl 100ul¥ EF st M2(18~25C)0Al 302 ©HSA|ZICEH,

- 1X Washing Buffer 200~300ul & AF&3st04 53 MA st OX[2 MAH Zo= Ze0|EE & FERIC

- TMBE Zt wellol 100ul¥ EFst0 A20M 15272+ S A[ZIC,

we
- 1582 & HX|YU(Stop solution)E Zt welloll 100ul® H7Istod B2 S EX| AlZl & ELISA reader 2

650nmol| A E&EE ST etct.

(4)Z2 2t
- wEYN "It
® M- A SHE (PC OD mean) : 0.150 O At
@ SsM8"YA &< (NC OD mean) : 0.150 O|2t
- Aoy
® §/P = (7tEAIE B 0D - SN0 €7 00)/(YH=x g7 S4E - 4= €7 235)
@ S/P 4t 0.4 0|2+ o|H 2A+A
® S/P &t 0.3 ojgt o|H 4
I

<Z 1>
- T FY Y R WD 4TS
- MZE T = oudM
- 138 PCV2
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3F8 PCV2

578 pPova(d

VDOt AXHS S/P&k s =] ]
1 1321 3.02578 IS
2 1F8-2 2.93089 kM
3 13+3-3 2.98635 kM
4 1F8-4 2.78975 kM
5 138-5 2.62866 kM
6 1326 2.83347 kM
Negative 0.06305 less than 0.2
Positive 0.8545 greater than or equal to 0.4
Pcx-NCx 0.79145

VDCZt AxHS S/P&t e H|
7 3FE -1 2.70194 kM
8 3FE-2 2.72746 kM
9 3FH-3 2.66934 kM
10 3FE-4 1.79171 kM
11 3FE-5 2.88957 kM
Negative 0.06305 less than 0.2
Positive 0.8545 greater than or equal to 0.4
Pcx-NCx 0.79145

Bh FALZ)
VDOt AMHS S/Pzk IS H|

1 5321 0.84360 kM
2 53=-2 1.00799 kM
3 53H-3 1.18313 okM
4 53&2-4 1.29868 kM
5 53&H-5 1.76633 oM
6 5+2-6 1.11691 kM
7 53xH-7 0.95564 kM
8 5+H-8 1.07622 2y
9 5F&d-9 1.39274 kN
10 53810 1.24060 2y
Negative 0.07025 less than 0.2
Positive 1.06545 greater than or equal to 0.4
Pcx-NCx 0.9952

533 PCV2(F & FAF)
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VDOt AAHS S/Pzk S H| 2
1 5= 0.84360 IS
2 55&H-2 1.00799 kM
3 5&&-3 1.18313 kM
4 55&H-4 1.29868 kM
5 5&8-5 1.76633 kM
6 53>&-6 1.11691 kM
7 55487 0.95564 kM
8 5+2-8 1.07622 ok
9 5&3-9 1.39274 kM
10 5&&-10 1.24060 okM
Negative 0.07025 less than 0.2
Positive 1.06545 greater than or equal to 0.4
Pcx-NCx 0.9952
- 6FE PCV2(F & FAI)
\VDC==tH XS S/Pzt s H|
17 6321 0.30381 =4
18 6FH-2 0.17228 =d
19 63H-3 0.70800 kM
20 6FH-4 1.25788 kM
21 6325 0.16028 =4
Negative 0.06305 less than 0.2
Positive 0.8545 greater than or equal to 0.4
Pcx—NCx 0.79145
- 15 HIREFAPI-EE ©)
VDCiiﬂ AAHS S/P@t JE*_’S H| 2
1 13381 0.3130 =4
2 138-2 0.2207 =4
3 133-3 0.1123 =4
4 IEEES 0.1170 =d
5 133-5 0.1613 =4
6 1FEH-6 0.0525 =d
Negative 0.05255 less than or equal to 0.150
Positive
(WH) 0.3486
Pcx-NCx 0.29605 greater than or equal to 0.150
- 37 WHIRRAFAPI-EE o)
VDCi=tH HAHMHS S/P&t =y H| D
7 g1 0.1096 =4
8 3FE-2 0.1002 =4
9 3F&-3 0.1407 =4
10 3FHA4 1.2736 ok
11 3FE-5 0.1610 =4
Negative 0.05255 less than or equal to 0.150
Positive
(MH) 0.3486
Pcx—NCx 0.29605 greater than or equal to 0.150

- 53& Mycoplasma
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VDO AXHS S/PZt e H|
1 5531 0.0569 =4
2 532-2 0.1234 =45
3 5543 0.0966 =4
4 5324 0.1081 =45
5 55&&-5 0.1904 =4
6 5336 0.0464 =4
7 5387 -0.0172 =4
8 533-8 0.0154 =4
9 5&&-9 0.0782 =4
10 53&-10 0.1216 =4
Negative 0.05735 less than or equal to 0.150
Positive (MH) | 0.43785
Pcx—NCx 0.3805 greater than or equal to 0.150
- 533 Mycoplasma
VDC=H HAAHS S/Pzt = =] e
12 5321 -0.0046 =4
13 5322 0.2467 =4
14 552-3 0.2346 =4
15 53E-4 0.0235 =
16 5&&-5 0.1258 =4
Negative 0.05255 less than or equal to 0.150
Positive
(MH) 0.3486
Pcx—NCx 0.29605 greater than or equal to 0.150

- 6% Mycoplasma (2 & FALZ])

VDOt AHHS S/Pak Zs Hl 0
17 61 0.4920 2k
18 6Fd-2 0.8470 oFM
19 63d-3 0.6663 N
20 64 0.2883 e
21 63&8-5 0.4623 N
Negative 0.05255 less than or equal to 0.150
mHs)i tive | o 3486
Pcx-NCx 0.29605 greater than or equal to 0.150

O PCV2 Y&l ESHIIE 28 POV2 SHES =Y &g

- 60t2|2] SPF HAIE F I&(2EY 30i2) 22 Li+0ol 424 Y2 thxzez wz ALFsHICt

- 22 et =3Al7l F, Bl XHEofl 10%% TCIDso/ml 24 7k2| PCV2d(CBNU0324) 1mlE 25 2|1 2
I

o

mlE H|Zoll(Zf u|Zoll 1ml) EZstct

- H=EF2 sdst 2E Soll PBSE HBstUCE

-0,7,10, 14 & 21| RS2 MA|stD b|Zh 2 o A2 PCvad Hio|[{A B = 0, 3, 5, 7, 10,
14 2 21dof H F[StUCE.

- 2243 350 ZE RHE2 XyIm® 2%(Intervet) 2t Zoletil 100®(Virbac)2l Z&= 0.3 ml/kgS
ALREH 22 o1F T M Ao A 2UOZ Te1(MSD)S MU FALSIo] oF2bAl BHCH,

- BE My HXE BAHS F=2 oF, HEH d|tf, HEE ¥ ZHEM HES AESII & o EWH
H4E FMst 2 gol HE s gdsiod M4E Foisict. ZE g9 M2 Seoez Hole=
HEo| Aes A Hel HES FYSIULD AH|SY HALE Sof Hf, H| &, B ZHo HHg 53



SR CHIE 101).

Lung-

Splesis

<Z 1>
- HHAl JlEtS 2|5 AFESE PCV2d= Z1E 20109 ZHIJIX| {FESHE PCV2bel 10% M Ee &A™ Ho|E
Hols MZ2 RMHOZ J|Z POv2b WAl B0l B52 U4 AZLUSR K551 0| POV2AE
3 WAl Jfeo| Wesich,
PCVZ2a
PCV2h
100 - N:I'w“
a3 170.. PCV2 Hio| A2 REN E2&F (@
PCv2d, CBNU0324)
- PCvad .J%?— of ZAH S0 SAFYZ 1-2F 72l tHx=Zof| Hlsl Re(M= A6 2-3F FHol=

ADG (0~3 wpc)

0~1 wpe 1-2 wpc 2~3wpc

T2 103. €EE4A%S (ADWG). (A): each time period, (B): 0~3
weeks post challenge (wpc)
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- PCvad &2 €5, v|Z, 2ol vlo[2{A7t AEEHUL SHAYS 21L7H] XHFH22 SIH6t 1
b

=0l M BlO|{ATF AE =X Act.

@
i

-~ Viremia
-= Nasal shedding
-+ Fecal shedding

Virus titer (10g4oTCIDs/mi)
&

Day post infection

a3 104. €, [, EH W PCV2d virus titer

- PCved &2 Het Hx, H|E, 2, F2 X HL ot fIxlef & SolM =2 &2 PCvad HHo|
A

AT AEE AL =Zo|M= Hiol

=
7t AE=X U

LOg-"J TCI Dsofm[

E 1208520 2 FeAT|olM paE x=xHalsty €y
Pi Presence of
Nog Organ Histopathological findings PCv2
: ant igens=*
Mild bronchopneumonia with atelectasis
Lung Mild peribronchiolar and perivascular inflammatory cell 1
infiltration
Torel Severe lymphoid depletion and histiocytic replacement of >
lymphoid follicles
Spleen Moderate Ilymphoid depletion and histiocytic replacement of 1
1 b lymphoid follicles
Ll Moderate portal hepatitis 3
Mild hepatocel lular degeneration/necrosis
Lymph Severe lymphoid depletion and histiocytic replacement of D)
node |ymphoid follicles
e Severe |lymphoid depletion and histiocytic replacement of >
Peyer’ s patch
Colon No remarkable lesions 1
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Mild bronchopneumonia with atelectasis
Lung Mild peribronchiolar and perivascular inflammatory cell 2
infiltration
Tonsi | Severe lymphoid depletion and histiocytic replacement of 3
lymphoid follicles
Soeen Moderate |ymphoid depletion and histiocytic replacement of ]
5 P lymphoid follicles
Liver Moderate portal hepatitis >
Mild hepatocel lular degeneration/necrosis
Lymph Severe lymphoid depletion and histiocytic replacement of >
node |ymphoid follicles
[ leum No remarkable lesions 1
Colon No remarkable lesions 1
Mild suppurative bronchiolitis with atelectasis
Lung Minimal peribronchiolar and perivascular inflammatory cell 2
infiltration
Severe lymphoid depletion and histiocytic replacement of
Tormal | lymphoid follicles 3
Numerous intranuclear/intracytoplasmic inclusion bodies in
the histiocytes
Spleen Severe lymphoid depletion and histiocytic replacement of 3
lymphoid follicles
3 e Moderate portal hepatitis 3
Severe hepatocel lular degeneration/necrosis
Severe lymphoid depletion and histiocytic replacement of
Lymph lymphoid follicles 3
node Numerous intranuclear/intracytoplasmic inclusion bodies in
the histiocytes
e Moderate |ymphoid depletion and histiocytic replacement of 3
Peyer’ s patch
Colon Mild inflammatory cell infiltration in the submucosa 3
Mild crypt abscess

*Percentage of

lymphoid follicles that have cells with staining for PCV2 antigen demonstrated by

IHC (0, negative; 1, less than 10% of the lymphoid follicles ; 2, 10-50% of the lymphoid follicles;

3, more than 50% of

A

4.

ut

o
=
[Lm

(=

18- SCI 19 &
Lee S-I et al, Protective immunity induced by concurrent intradermal

the Iymphoid follicles).

ey

)

injection of porcine

circovirus type 2 and Mycoplasma hyopneumoniae inactivated vaccines in pigs. Vaccine 39 (2021)

6691-6699

St4dlbxx
= = AL

( )

Kim H-R et al, Prevalence, co-infection status, and phylogenetic analysis of porcine circoviruses

(PCV2, PCV3, and PCV4) and porcine reproductive and respiratory syndrome viruses (PRRSV-1 and
PRRSV-2) in Korean pig herds (2022) CH$tdlo|e{ AStS| p-7

O 3RpA T A7 2N 8 : SSAF7[E2 S=EssLstn

1. & Al s M-

- BE[7F A EojYD BAHE Ade Hetdel X|E2 AEStD AdEs FAs £ ot motEls
a2 MY,

- BASE  MEE AMESE 120 WA BF HEZ 242 2055 M SHo] gAIFof| 205, o =Zof
2055 MESCh, MEE =HX[oAHE Holl HETF 7|8 o|FE FESID AR

- HANE Al EHo|| SHH 2E == A=A HS

2. JUESE FEAFAP| &3 &4 diob ol Ty

- IUEEES FEFAIS 25 HILE #5101 FMD 18] A Z a1 AZS, PED(Porcine Endemic Diarrhea)
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(3) AL =AM

- NS MF St &
FMDV Type O °FI4I

- dAlEME

- 1o Reference serum 1~4
=50 A% S50 M2

- EHO0|EE Hof 1 AMH
ct.

- qu E'—."EE Aﬂi—loug

- 1=
St et

- ConjugateE 100¥ EF35

AL,
- g0l Bt plate = Y
- 1582 T ™X|YZ 100 A
- ELISA reader 450nmoilM &

_ —~
— N

.L_/\
N\

ol

|--|-

E\I

0

ol

An o

o

o
0

B >
SR ']
a
>
ro

M

ell % 10u &

ABIAL 7|

E(PrioCHECK™ FMDV Type O Antibody ELISA)E O|-&35}0d

T)OIAl 1A|ZH( £52) Hi 2SI C.
0SS 2= wellof &5

THEE MH
sto] 8t3 2 FxIAIZCH
=5 =™t

Al
=

2(22+

s % olz gojuials wyo

3C)oll M 1A|ZH

IEP—I Zt wel loll ELISA buffer 9048 4 2335
F50 LIHZX| wel loll AAARE

10 A =3¢t

HidH ©

MHEH Fl plateE HPE =210 paper towel 2 Xt MM HolU= 22N

2 (TMB) & 100u4 &3S CH.

(4) 21t
- AEF 2050 CHE A EAZ D
VDCE= AXMHS S/Ngt = H| 1
1 1-1 0.97407 =4
2 1-2 0.81210 =4
3 1-3 0.48465 kM
4 1-4 0.55241 ok
5 1-5 0.50326 kM
6 2-1 0.62800 =4
7 2-2 0.44878 2N
8 2-3 0.75512 =AM Negative | 0.95095 tgcgeca).tgr than or equal
190 g:g 82222; iﬁ Positive | 0.0699 | less than 0.3
11 3-1 0.81732 E¥ Pox~NCx | 0.88105
12 3-2 0.73458 =4 Referenc | 03154 | less than 0.4
13 3-3 0.65558 =4 Referenc 0.8838 greater than or equal
14 3-4 0.40032 oFM e2 to 0.6
15 3-5 0.49146 kM
16 4-1 0.58828 ok
17 4-2 0.42529 2N
18 4-3 0.33710 okM
19 4-4 0.75399 =4
20 4-5 0.27513 2

|
[o¢]
o
|

[n]

fl

2 63 MHsI
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- HIAINZE HME S 7

02

xtoll 20 SollM 10F0ilA kMol =2fel=lof &= 15 0.6ml == 13] 1ml Y S0

o

(1) A& Clxiel 2 HAF AR

= A= 2] B 2 AT
(2oroR ) 10 PED (=)
(meiasr) 10 PED A B AP
A= 23 E 10 e O
A= 23 10 e O

(3) AL =AM

- 1.5ml tubeoll 7+ E&HE 300ul® ZO{AM water bathE 56COl|l & F 1A|ZF BESA|ZICt (H|SS) 1}
)

- (ol = 4Ccoll EEsSIACtIt ALESiCt.)

- MEZH{2FZ 96 well plateoll DMEMZ 2t wellofl 100ul# &35t
100ul® 230 2H & 5| A Shct,

- PED virus 102 (10® TCID/ml)2 Z2I0|E wellofl 100ul® EFSt = 37T incubatoroll 1A|ZF HESA|
Ch. (back titorZ+2} negativeZt2 H|f=Ch.)

- back titer= 102 (10® TCID/ml)SEl 10%l 5A5t0{ 5702| titerE =H|

- 1AZH 2ES F vero cell Z8|0|EE post-inoculuation mediag AFSSH0 284 (15| 150ul O &H/wel ) Al
X it

- JIEEHI virusE EF e ZE0lES WEES2 vero cell E0lER 25 F7Ict. FH|SH back
titer wellol =MtfZ2 E3 37°C incubator ol 1A|ZF EFSA|ZICEH

- Hk3 ¥ post-inoculuation medias AFESto{ 124 (13| 150ul0|AH/well) M|& StCh.

- post-inoculuation media® 200ul® 21 37C incubatoroll 3~5% ZoF it & ZatE EH=SCt.

HlSsA 2 ZHHEE S 242 2wel (o]

o

- Z3 B negative Mlzof ol gt Mz dEtS0|L 2H0| HO{M = etElCh oA HUt= MEzHY
FIE Lo7|X @2 Zof 3 dfpol A
(4) 23
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WS | gaws | mm H) 2 0S| mAes | zm | owz
RS 2 1| d=2-1 | 84
> N o 2 S =4
3 Al -3 24| 3 H=+-3 =24
4 Al 24 AHY 4 CH=2-4 2
5 AlE 35 AHY 5 CH=2-5 2
6 A Z-6 24 6 =Z-6 =4
7 N M 7 =z-7 =4
8 A== 24 8 LH=2-8 =4
o | MgZ-9 | o o | xz-9 34
10 | AEZE-10 8 10 | h==-10 =24

(5) D&

HAEE Z=0lM ol At=oll thet 23 A7t A Aot =22 2 H[E0| 20% H2Lt, &
2 70%2 =7 LtEHStCE.

3) Japanese Encephalitis(¥ & X|¥)

(1)

(3) A=A (Median VDPro JEV AB ELI

(4)

My CIRfel o A AR

e WA == Al q43 AAb
2= () 10 ol = | ¢ +3
2= () 10 o=k e
=2 = 15 6 A 7, o O
=2t ¥ 3F 4 HE =3, ot O

544

u oE
= —
3|4 g FEoO A3 AH30ul 2t M=l SMHfE D22 A|ZE 10ul¥ &F35H01 408 5/ A{5H

20X Washing Buffer& D.Wel 3A{s5t0{ 1X2 Z+HE=C).

SA
2E THES A20d HSAI7|2, SE0IE

=
=
S20lES| Zt welloll SME JIALH D} s|M3IA| g2 S/SHUEZE 44 1004 =3 Ct

St S HojH 2|12 1X MA M (1X Washing Buffer)30044 S 2= wel lo 238t & HZ2 Hol& o™

OrX| 2 M HH S MHSED wel | ol 7|7t HX| ZE=F E=0|EE AP E S0 paper towel #/0f 0
g H MM 27]E MAGHCH ol E7]8 20 HE = wel|0|0I2X] SFEF £35| F2fsiof .
HRPO Anti-Swine IgG ConjugateS 10004 EF5t11 37COA 1A[ZF BESA|ZIH CE,

(2| 4)~5)HI SUSH WHo=Z MA G CL.

2K (TMB Substrate) & 2+ wel 10l 100444 EF 5t A2 (25+3T)olAM 10272 ELSAIZH .
102 = B8 MX|Y (Stop Solution)S 50x % HItstod EFS S FX[A|ZHCE.
EH=7] (ELISA Reader)2l 450nmoilA EZ = (A450) S

OJ

gt

o

-
AT thx=a 242f 1050l gt A7t =4 Z 2t
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* Porcine circovirus type2 inactivated vaccine(Cavac.co.kr)

T
ol

“

ol

ok

Bk

3

|AMOH300ul 2t A=t SM= O2(12 A|[ZE 10ul¥ EF5+01 40l

S

2ol A

WE

tod 1X2 BHE=Ct,

AT

D.Wet =

=
=

20X Washing Buffer
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At SE0|EE A20 1 10~20= 7t x| = M E dd/SHtHE X AIRE Z 100ul 4

1X Washing Buffer 200~300ul& AlZ5t0{ 53 MA S ofx[at M o= Z&|0
x| M (Conjugate) = 2t wel loll 100ul ¥ EF5t0 Al2(18~25T)0lAM 302 2HSA|ZICE.
0

1X Washing Buffer 200~300ul& AF235t0{ 53] MA st OiX|gt MAH ZFo= Z20/EE & FE2IC}
|2 S Zt wellofl 100ul ¥ 2F5I0 Al20|A 1527+ B2 A|ZICT,
1582 F HX|M(Stop solution)= ZF wellofl 100ul# &H7}5t0{ 822 ZX| AlZl ¥ ELISA reader 2

450nmoll A S H TS SE et

4ot

wad gt

® M- A SZHE (PC 0D mean) : 0.4 o4t
@ SM8H4 SZ5 (NC 0D mean) : 0.2 ofgt

® S/P = (JHEAIR HF 0D - SMU= W 0D)/(LAMHU= W g2 - SHU=x B 5&5)
@ S/P gt 0.4 o|4t o|H 2kM
@ S/P gt 0.4 o|2k o|H SN
- 71_,1'_
S/PZt(mean =SD) UM =
= -
23 o 2 2 ut
1 2.87+£0.15
3 2.56+0.44
5 1.19+0.26 1.19+0.26 9(HEHN)
7 1.49+0.84 1.62%+0.81 88.9 85.7
9 0.65+0.55 69.2
11 0.81+£0.25 0.88+£0.35 66.7 50.0
Negative 0.0618 less than 0.2
Positive 0.85235 greater than or equal to 0.4
Pcx-NCx 0.79055




- Moz pey Wialel TA ol EH e AR 105 X = &HMFFO| RAE= AR 2

T HEH 1, 3 & 5F(HEEY M)l I FXI= D AACEH
7 M M S0 FET88.9% F 69.2% U1, LHFAY| FOME

81, LHIFAZ| 3 0.882 H|X6IP 1L, A8 75H
FAFZ| 50% ict.
=

504 (758 olF)oll HAHEO|l S7t5H7| Al=kal 756 (10-115F&) ol

ro
-

- 1FZoME gH =
x

stofof akx|gt, ZF7(zhol 11FE HEZ 9

=
=
stxlet, & 2E|d 7|2 AFoll oHE US
=<
=)

tod

ol
>
oo

— = [

- MM X EHE ALEstn], MEFE AR ELDH EESIHEHA 15 o|ujol HA| AFEsEE, A
EE 1F0|4a Eost= A -20TC O|5tZE WH=5H0{ HEstl 80| M 2H&EE= AlZ2= H[S0[ g
30| US F U2y JlsstH ALBSHK| Z=Ct. A|27F ZESH 2 HAMEE T ASHE A F SH0]
AtEstct

¥ 134, Algo|xiel 2 Mx L™
=4 T & == HH A HH M /R E H|

2 20 Mycogard 1 timex* M
3 20 Nk=
5 20 A=
7 20 IE="
* Mycoplasma hyponeumoniae antigen(ATCC strain #25095)
(2) M= ZE AleF 5A
- 3ME FEO HASAMH 390ullt AR E 10ul 2335101 408 35[A{ St

- 10X Washing Buffer& D.W2} 2|45t 1X2 g2h=CE.

(3) AAt=AM

- 2 5% ER0olEE A20 F1110~202 7t WAl = M SH =W (5| ASH] Fe=ct )Tt 31N
EH AIRE ZH 100ul¥ SdstH EFet = A2(18~25T)0lA 302 BHSA[ZICH.

- 1X Washing Buffer 200~300ul & AF&3t0{ 55 MZAstL ofX|2h MAH Fols Z:0/EE & FEEIC

- YA M (Conjugate) S 2t wellofl 100ul# EF ot A2(18~25T)ollA 302 EHSAIZICE

- 11X Washing Buffer 200~300ul & AlE3t04 58 MAst ofx|et MXH Zol= EEHO/EE & FEEC

- TMBE Zr wellofl 100ul® EFstn A20A 1527+ BESA|ZICE

- 1582 % X X|M(Stop solution)2 ZF welloll 100ul® A7}5t0 BH28 =X| AlZ] & ELISA reader2
650nmoil M EZETE SHslict.

(4) 224

- w&d gt
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© 0.150 of &t
© 0.150 o|gt

(PC OD mean)
(NC 0D mean)
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® S/P &t 0.3 Ol

A E(%)

80

OFA
(=)
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S/PZ4t(mean%SD)

greater than or equal to 0.4

less than 0.2

)

S
0.0618

0.85235
0.79055

0.16x£0.09
0.13%+0.03

0.16+0.10(
0.55+0.21

@ S/P %t 0.3 =t 0.4 Ato] O|H 2
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Pcx-NCx
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Positive

-,

__.A_._._
M
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Prevalence, co-infection status, and phylogenetic analysis
of porcine circoviruses (PCV2, PCV3, and PCV4) and
porcine reproductive and respiratory syndrome viruses
(PRRSV-1 and PRRSV-2) in Korean pig herds

Hye-Ryung Kim', Janghyun Park™?, Gyu-Tae Jeon’, Jong-Min Kim', Ji-Su Baek’,
Won-Il Kim®, Young S. Lyoo®, and Choi-Kyu Park'*

"Collage of Veterinary Medicine & Animal Disease intarvantion Canter, Kningoook Natisnal University, Daeguy
41566, Repubiic of Kores, *OIVA Bio ncomoration, Raegy, 41519, Republic of Korea, 'College of Veterinary

Medicine, Jeanbuk National University, fisan, 54596, Republic of Korea, "College of Veterinary Medicing
Konkuk Uaiversity, Seoul 05028, Republic of Kowea

In Korea, different PCV2 and PRRSV genotypes have been circulating in the form of single or
mixed infections in domestic pig herds, and this has caused tremendous economic losses to the
Karean pig industry, Maoreover, since the introduction of novel POV and POV, corinfections with
thres POV have been frequently observed in Korean pig herds, In this study, we investigated the
prevalence, co-infection status, and genetic diversity of three genatypes of PCYs (PCVZ, PCVE, and
PCVA) and both genotypes of PRRSYS (PRRSY-1 and PRRSV-2) circulating in 229 Karean pig farms
fram 2019t 2021, Amang patterns of POVS infections, detaction of POV3 alane was predominant
and that af PRRSVS infections, detection of PRRSY-2 was muore prevalent. When we analyzed the
prevalence of POVS at the farm level for PRRSV-nfected or nordinfected farms, the pravalences of
PCVS in farms where PRRSY was infected was higher than that in farms where PRRSY was not
infected. For the genatic characterization of the POV and PRRSVS, phylogenetic analysis was per-
farmed with detected viral sequences in this study, Based on the result of genotyping of PCVs and
PRRSVS in this study, the mast prevalent genotypas were determined as PCV2d for PCV2, Sublype
1A for PRRSY-1, and Linsage 1 (INADC30-ike clade) and lineage 5 for PRRSV-2, respectively.
Furthemore, all PCY3 and POV strains identified in this study were identified as PCY3a and PCVah
clusters, respectively. It is nateworthy that molecular markers on the ORF2 sequence that discrim-
inates the PCVA genotypes were first identified in this study. Finally, based on the complete genamic
sequences of all available Korean PCYV2 and PCVE, the most recent comman ancestor and evolu-
tionary rate for each virus were analyzed In tHis study. In conclusion, these results will belp to better
understand the etiology and epidemiology of PCVs and PRRSVS currently circulating in Korea and
serve a3 a basis for diagnosing, preventing, and controlling thess viral infections in Korean pig herds,
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ASSESSMENT OF THE EFFECTIVENESS OF PCV2D AND PCVZE INACTIVATED VACCINES IN PIGS
CHALLENGED WITH POV2D

Ms. Saejin Kim®, Ms. Seung-Chai  KGm®, Ms. Yun-Hee Noh®, Mr. Hwan-Iu Kim™, Mr. Chang-Gi
.Iccmg' Mr. WEREIIKEIR . Dr.Jeonggye urn'

'ehocng Ang Voccine Laboratories Co., Lrd., College of inary Medi "

Unwverzity

introduction

Porcine circovirus type 2 (PCVZ) is an important swine pathogen causing porcine
circovirus-associated diseases [PCVAD) and finding ways to effectively control it is crucial for
the well-being of pigs and the economic viability of the swine industry. Most of the current
commercial PCV2 vaccines are based on PCV2a and the experimental and field evaluations of
the commercially available PCV2a-based vaccine have shown its effectiveness in reducing
viremia caused by both PCV2a and PCV2b, as well as the d lesions and di

However, as the global PCV2 genotype shift from PCV2b into PCVZ2d, concerns regarding
vaccine fallure have been raised. The objective of this study was to evaluate the efficacy of
inactivated and adjuvanted PCV2b- and PCV2d-based vaccines in the specific pathogen-free
(5PF) pig model against PCV2d field isolate chalienge

Materials and Methods

Thirteen three-week-old SPF pigs that are free of PCV2 were randomly divided into three
groups, a non-vaccinated group of three pigs, a group of five pigs vaccinated with the
commercial PCV2b-based inactivated vaccine (SuiShot® Circo-ONE) and a group of five pigs
waccinated with the inactivated and adjuvanted PCV2d-based vaccine. At 21 days post
wvaccination, all pigs were simultaneously challenged with a PCV2d field isolate
{PCV2d/CBNUO324) via both the intr | and i ular routes of incculation. The
experiment was concluded 21 days post virus challenge

Results
The study found that PC\.“ZI:I,.I'CBNLK)324 infection alone can trigger PCVAD. Both PCV2b- and
Pov2d-based vacc ated efficacy in protecting against PCV2d

infection compared to t:he non-vaccinated challenged group, as indicated by a reduction in
viral loads in nasal swabs, serum samples, and lymphoid tissues and improved growth

performance. Furthermore, both types of PCV2 vaccines were found to effectively protect
PCVZ-associated pathological lesions based on h thol and histoch ¥

Conclusions

In conclusion, the results of this study demonstrate that the inactivated and adjuvanted
PCV2b- and PCV2d-based vaccines are effective In protecting against PCV2d infection in
specific pathogen-free pigs. The findings also suggest that a PCV2b commercial vaccine
induced effective cross-protection against a heterologous PCV2d challenge as equivalent to
the homologous PCV2d vaccination.

Discussion

Globally, vaccination has been identified as one of the most crucial and effective strategies

o cmtrnl PCV2-related diseases. As observed with the use of PCV2 vaccines in 2-3-week-old
itive pigs, vaccil has had a major positive impact on decreasing PCVAD in

the field. The study was conducted to evaluate the protective efficacy of heterologous
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