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{ SUMMARY >

| F=WE D-02
O Development and evaluation of a Korean version of PRRS outbreak risk assessment
program
Purpose& O Development of I.DRRS outbreak_ma_pping system _ _
O Immunopathological characterization of Korean PRRSV isolates by analyzing
Contents . .
immunological parameters
O Development and selection of antiviral materials against PRRSV based on cell
cultures and animal evaluation system
O Monitoring and analysis of swine farms with PRRS outbreak in Korea
— Characterization of 541 PRRS—positive swine farms to assess outbreak patterns and
information
— Isolation of 110 PRRSV isolates and completion of ORF5 sequencing on 542
PRRSV—positive clinical samples
— Construction of PRRSV isolate and PRRSV genetic information banking systems
— Development of questionnaires to construct PRRS outbreak risk assessment program
— Data collection for PRRS outbreak risk assessment by farm visiting
O Development and evaluation of a Korean version of PRRS outbreak risk assessment
program and PRRS outbreak mapping system
Results — Development of a Korean version of PRRS outbreak risk assessment program
— Evaluation of the credibility of the assessment system based on farm application
— Analysis on the importance of each question in the questionnaire
— Commercialization of the risk assessment program by connecting with farm
production management program
— Development of PRRS outbreak mapping system and a smartphone application
— Commercialization of the PRRS outbreak mapping system
O Development and selection of antiviral materials against PRRSV
— Development of cell cultures and animal evaluation system
— Selection of 7 antiviral materials based on cell cultures evaluation system
— Selection of 4 antiviral materials based on animal evaluation system
— Enhancement of solubility and activity of the selected materials
O Enhancement of biosecurity and vaccine development strategies
O Application of PRRS isolate and genetic information banking system for future
research on virus control
Expected . . . .
Contribution O Conjugatlon of assessment and evaluation systems to develop virus control
techniques
O Commercialization of the selected antiviral materials to treat and prevent PRRSV
infection
PRRS outbreak
Keywords PRRS Outbreak map | risk assessment Antivirals Eradication

system
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A 28, A7 Yo
1 734 AN
7F HA A7) DL 5F7] 3 F (Porcine Reproductive and Respiratory Syndrome:
PRRS)2 H A oA F4F AA 75 A}, 5F7] S8 9g v5As & #HAE ¢
o7E Aor SIS %33 A AA FE Add dAHAE AAHA HH=
T3 oer dA /M 2% vlolgix AWYF YR 7HFHI Q) o] & F
el 294 W&o PRRSY 991 PRRS Hiol#]AE WA o]F of 20d E<t
o] wfolg 2o Uigt AWHE Ay 3t B x=¥Hol FAHIALFANE oA 7}
A &HHQA oy % ijﬂt”o] M=o XA gFe AA otk PRRS ulo]H 29 A
o7t JE 71 FE olfE 1) 832 tgd PRRS Hlolg 27} nlo]Hq A& 3H
o] mMaHAY] RA= 7‘]5\—”"] Azrho] dojutar glom; 2) PRRS nHiol#j 9]
Ad-g 7 WY ol AP wet thgsiH; 3) AlEEHIL JE k53 Hilo] wWEA
7459 ofe]F uioly 2R At otk wEkA ol g FAHSE A% EHF
QA o] FEAjet e fste violy 2] AEe AR BA E Iy FeE
49 PRRS Y] 8% #£4 4 oio] ojgtt= o] PRRSY A= 7= 4
of & A¥Eo] H1 Uth

. 2 AFFA A= PRRS FASME o|F7] g oYt FARES fdstr] Y3l 2
A Yl 7HA Y HF BERE /A2 JAgPE Aot} =, DIl A= PRRSVY
FAgE U8 2 AY9EHQ A4S ddstn Ax FEFS PRRS #EAddH ¥
A A S HIkste] Ful9] PRRS HHAEE F53t3 PRRS #Zdol oish Wy o
b Jfte] 2748 =& Al gho) 3 o]zl gk ulolg Ao EXY FEH A
S8A0 didt AFE vlgoz )7y Ay dA YI= Hrt Z2aPs Lt

of S FEFe) PRRS 749 We e AFHAR T A4s 23 2H)e &
Ushe W £8¢ Fud @vh 2E @ AEA4 PRRS 29 Aod7lE AL @
Astel ¥ AAANE AR WA oy A BEHA DARARNA AIAE
BHUS Astel B oA £9L B3 2YE U wold2ES olgstel g
& 9% Rol, Wolsk A& PRRS dolexe) B3 audy J5e 4AY %
e HAT 2B ATstn G5¢ AFHuA ok




PRRS 281 3
YEE 24 =203 Y
s -,-ml \%E &
6 - :I Continad (-:,tq PRRSVS| &4 :-&1)

) g o
2& 38 2E otgs}
(EZ M) (E2 U MY BE) ‘( BHENE 24T A
¢ ¥
Sbldnd xHE oyt =
(EA 22D (M4 o KB BE) ( Wy NE Y

<PRRS #AA3}E 9 & AFHAAY AL EF>

2. TS ATAFH} EAA

7}. PRRS #Hlo]#]£2] £F : PRRS nlo]lgd] 2+ Z9 Equine arteritis virus (EAV)$} &
&2 Simian hemorrhagic fever virus (SHFV) 53 & Arteriviridae familyol <
3} Coronaviridae®} #¢] Nidovirales orderZ #F¥th PRRS vlolgl2+= thEF 15
kb9l positive, single-strand RNA &S 717 envelope ®lo|#]22 FZHH o=
30% ©o]4 zFo]E Holi= North American PRRS w#lolg]2 (HW]F, type DS
European PRRS #H}o]#H X (FHF, type D FEIFHY F typed dFZ oz T3 uj
T OE AeE dHA Ut

t}. PRRS #lol#] 2] A4 : PRRS wvlol#] A2+ FH2A 10709 open reading frame (ORF)
A3 gl A2 dElA k. ORF last 1be ulolgixe] Eao] F83 d
st Aow deEA nsp (B FZ2EWA nonstructural protein) la ¢ 18 & 2-12
o 1370 vlFxEHl A S A4kes ORF 2-7¢ 7x9#A &S it o] &
G4@d 42 5 ORF 2a, 3¢ 45 Z+ZF GP2a, GP3 ¢+ GP #& minor envelope
G AS St o] & /‘1] Gl A 52 nlo]#] A envelope Aol A heterotrimer
(GP2a/GP3/GP4) +%%Z o]#1 gt} YA minor envelope &AL GP2b =+ E
g d 2 ORF2a°] 23¥ ORF2bel 93] AAFE™ ion channel®] 7]5& 7FA3 3
= Ao=w d#EAx Ut ORF 5 ¢ 6= Zt7Z} major envelope (GP5) w=iA 3}
membrane (M) @HAS AitstH o] F DAWAL heterodimer (GP5/M) TZ2=
envelope Ao &A%t} o]E envelope 99 heterotrimer ¢ heterodimer TFZE&
blol gl 29 M3Z kel Ajte ofF FQ83 JTE e AoE EHA Jom uiole
2 FEEA A H vpoly 2 E9o AHSA #A™o] v AR dHA Ut #hA|

BN ol mlo il

_2_




oo 7 ORF72 #vlo]l#] 29 nucleocapsid (N) ©¥a-& AT nlol#] A 7Y %7]
of N guldo] st £ FF9 FA7F AAHAIR o] & 27] FAEL vlo]H 2
o] &3} Zgo] v FAEolth

GP2a/GP3/GP4

S ELTLY

J 1a :
5 .

<PRRS #s}lo|8]2 FAXo] 4>

1b

t}. PRRS ubolej29] thekst %13 : PRRS uiolg|2E mlxolA 1987dd] HSo2 w
AR, 1 F Z2 d HA 19190 UEdF=eA A3 thE type® PRRS H}bol
H27E FAHJY, o] Fo v TAH typee HU|F (North American &
type IDE fFHAA LA typed FHF (European T+ type D2 &7/F7F H U
o] & PRRS Hlolg|2E5L fFHdFHozE wl$ ttUdsiA North American typed
European type®] Hlo]H A5 FHZAOZ 30% o]49 ztolg Hole AL EE9
31, & type?] PRRS o] 2E% dwtF oz 5-20%9 #d2 zo]g HQIth o
o} Zo] FAHoE TE F ulo|HAE Tt &FHQ wadtolrt AHEHA o
B2 o] Mo PRRS ulolg ze o] HIostEEtE & FHF 9 PRRS #loly
2o o Aol HIWE] dojdth. wEkA A A|FEHIL e 53 HAE
(Ingelvac® PRRS MLV} Ingelvac® PRRS ATP)E F#d2 o2 thE PRRS ulold
259 #YES gHHo= o FUt fle ALSZ &8A St FHZo £ A7
thek3t PRRS uvlol# A5 7H] wxatA Y4 th3l reverse geneticsS ©] €3 ATE F
&tod ORF 2-69 7-2d¥d FHdzEc] tdd PRRS Hiolg|2E 3He] wA5F3}
A AP F8% 9SS s dew, 53] ORF3, ORF5 % ORF67F wxpH <k
< FEded FasvdE S e dATh

oo o of




2t

a},

. PRRS Hlo]g]~ WAz outy @ 354

PRRS ulo]g] 29| thekst WS- HAA : PRRS vlo]g £ gt Hojd = F3}
A 9} interferon-gammaS FH|8lE= T celle] ZHgo] BF 523 Aoz AdHA
t}. AR e A9 PRRS vlolHAEL FE #AE Al o 59 #
Aurge Yozith, & we PRRS HolglAEo] Z49 Fo| %  inflammatory

cytokines¥ type I interferone AAFsIA] a1 o] JFox FL FFIA /Y
interferon-gammag £4|3t= T cellE AASIAE &&= ¥, oJH PRRS Hlolglx
58 52 59 F33A719 interferon-gammas A4S & HojHAS do
NN % goh F2o dHEo AFE 93] PRRS Hlol# A9 nsplB’} inflammatory
cytokines? type I interferon®] #¥]¢} #HA7} Qlgo] @ BAT o]zl nio]y 2
k8] AolE ABT & v BET FHAY A= ofF SHAA Frh =S
PRRS uvlo|Hd 25 FAY wel tggst 3YdS Bole ZeZ Hiarl Ho YA
7 HAA e WE wlo]g s AAZQA EFHo Ao A gka o] 3 vl
HAAd 71 HdE obA ¥ A A LU

o= FAFA ¥E EF3 Wi E= ORFS
Gy Fo dF ulojgA GwE S o] 838 recombinant WAl F A Q] HojHY
< FEstA RFoR =3t wWilo] @Wol AMGH I Ut AR AlRHE o5 d)
ANEL W WEA 5 ofeF npolg 22 AN W WS AMEE o A
o T & FAE o|s7IE Sl B AFIL o]yd ofE WYAE ofeF
nlolgi o] 3|Ao| thd JFE ulg o2 PRRS ulolgixe E5HE AASE AR
Folflar, o] & FHAZ PRRS ulo]# A infectious cDNA cloned| =<3l
WAl platforms ZELSEATE SHAIFE, Aol =2 WAES AT HstAA = o=
3} WAle & wlolg AR WolE ol W id AU Algetth ®E &
PRRS ulojgf 2o thet diHo =z Afy= o5 wWilEo] sk PRRS wHiolg X
Y #AEE EHFoE #HostA] & sl7] wiel uwiolgze HEE HAY S
2 FF9 HA FE3te] wiolg] 2o =FA]7]|E serum therapy®= Bo| ©]-& 51
ATE AR, o] WL A=l offlF vlo|HAE AUE FOoE L 93 ©E
I OE Y FYdS wy & Jda Y F Ae A&doe] & zrFod T
oA A oz A& ojeol gth PRRS Hio]l# 2~ @A E adenovirus T £
ste AAtE WAEE vpg2o FF3HAS @l PRRS HiolglA Ho] WS Ao
te AFsAoy HAE o] &3 FEAFAAE 25T e A5 A= X3A
t}. PRRS #lold2 FHAE o] &3 DNA Al T3 nfexs 55 o] &3 23 oA
glo]g 2 Bo] WAL {fLdte tle ATIoYy HAAZR HAAA &3t e
dAH o2 E ofH ot

il

PRRS =u] @A ¢4 @ PRRSVZE ItUlo]l F9E o] F 353 ilkxo A= A
Hog WAty o FAuitl thYdt Ho|FEo] FAld #AEFH AE A7 U
BRolty T3 w4 Ase uwg g @AW FAAEH ASEIAY 2EHE &
Qlo] AW o] Wy eFido] ThgFstA YelI Y. X5 E7I A 7S5 FT(PRRS)S ©

l
JAgos FEQI AL AAH Wt A% 2 AW F9 IR gRRy
A FAGoE BRI Jor T oF 1000049 AHAA £4 P Yk,




AL F2e) Sl FEFS) PRRS MRS BAsE et 2e 542 tehiln 9ok
(1) AAEAol FaAeA e £U48 PRRSY 28 ) §Uz7ldE Bl
EUH FANS AEY BF/1AY Gk A AN FH 5 FAT 9B
4L HUE A4 FHIY A7) BF/1F0l Btk 2 AAE 9B

Fol TS @3 va) AEE FeA Eol WA ¥t FIYFOR 1 Py

of Weol uol Ak olol Wl FEAA Awke] PRRS AWl U BZAAe] A

A 2
stEa, EuE WU glo] HAE AFsAY B, olFsA HoeEA R
el AEndoly B oz AY ks JMEstste 23 ¥ HAUAH

2) d5gEA 53, s gez wsh sgr|de] wds e Y °o‘:E &%
oA PRRS7} th& A4 FE+= vlo]gx 3
71 - ¥ &3+ 79 F (porcine respiratory disease complex, PRDC) @ H 2 éﬁéook
Wststa gtk PRDCE PRRS, Q1EF A, sl zvtele]s 9 wlolaE
2wz F2 AUV =, 7E AldAd S| dHe] EFHAEHY 534
Y SHVIAHEE TUste ZAoE A E W yajAtdrE HasEa glom,
UGN E B FFA o8 PRDCE Ag FsE siadta de AA
ot & dF TN dxdzpio] EdEH 40% ol & SAH=
HALZ s =Hofg S A doH, o] ¢ FHLZC] HAXNEHFA FA
Al Uetr] wEe B3siA "k o]y 3 thdFd PRRSY E3H A A&l A
Hdg v PARHE A¢7] Asie FARYG F&3 2do] HF ook &
g 71529 A7 FYste Agg 3ds wolop ) FHToE wHA
A snpolE 29k QIEF AR} npo] g 29 MAYF o] AFX o} o] AHW7HA 7}t
Asti e Aoz Addch wepa oo PRRS ¥ 55714 We HAE 4
AAe Gd ddA Y BolE HHEE T Aol oty PRDCO HAAAAA F3t
2 5714 UYANYE 4, 4&3loF PRRS ¥4 s57|dHY & A3

O, ool

T oox o

‘:,

Al g QT
Q) ErEH FHY 81 g WolFo Ed: WolE WAAHY A BHHE 2
WA Mg F, GA AFTNE FULP] 28 T Bl g Homw X
o] X7k 90ddi %‘ii £ HFgA EES A HAE Fwd §4
PRRS(Acute PRRS, F+= Atypical PRRS)9] o|¢} o] WHdAo] 3 Hozwm
WHol|7} o]Fojd Alt}k- A]'é_]'g F&E3foF 3t} 53 HZ Ul A R 7]
&9 Fr|y utolgj ¢ A FHF Y ulolg| vt FUFF AEH U= F
el digk »

71 @ol AMHATL olgg thge WolFo FHL FF PRRS A
93 g T BRI S F4, Fsted & Fofade]
st AR g A9 &A1 A7 HAupgol E Ao=E dAddT.
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1. PRRSVY] £ 9 nlo]gjx ¥
(1) PRRS 44 7FAEoA nlo]y =&

X 1-1. 2013-2014d +38 2 5

2y 75

L ¥ac)

(Y=2%)

A9¥ PRRS o4

FINA/EU
HEU
ENA

AR WA A z=del

59

b FdA £A4o] 7besd £ 103749 7HHEEHE PRRSV FUEFY(EU/NA) &<
% ORF5 RT-PCR ¥ sequencings 43 3}lo] 8071¢] sequencing 23 &H

(W) dA 3059 nely s EFE Pt
78 s Fo (F 1-1)

PRRSV strains

g FAAd LB KVCOA 75 2

Hs L AAR s AG_ANAANE FAES] KVCC (718 %)
1 Porcine Reproductive and Respiratory Syndrome Virus 12045-1 UN-12045-1 J1 (NA) KVCC-VR1400017
2 Porcine Reproductive and Respiratory Syndrome Virus 12045-2 UN-12045-2 J2 (NA) KVCC-VR1400018
3 Porcine Reproductive and Respiratory Syndrome Virus 12196-1 UN-12196-1 J3 (EU) KVCC-VR1400019
4 Porcine Reproductive and Respiratory Syndrome Virus 12196-2 UN-12196-2 J4 (EU) KVCC-VR1400020
5 Porcine Reproductive and Respiratory Syndrome Virus 12076-1 SE-12076-1 J5 (NA) KVCC-VR1400021
6 Porcine Reproductive and Respiratory Syndrome Virus 12030-2 JB-12030-2 J6 (NA) KVCC-VR1400022
7 Porcine Reproductive and Respiratory Syndrome Virus 12020-1 JB-12020-1 J7 (EU) KVCC-VR1400023
8 Porcine Reproductive and Respiratory Syndrome Virus 12042-1 JB-12042-1 J8 KVCC-VR1400024
9 Porcine Reproductive and Respiratory Syndrome Virus 12298-2 JB-12298-2 J9 (NA) KVCC-VR1400025
10 Porcine Reproductive and Respiratory Syndrome Virus 13155-1 JB-13155-1 J10 KVCC-VR1400026
11 Porcine Reproductive and Respiratory Syndrome Virus 13058-2 KK-13058-2 J11 (EU) KVCC-VR1400027
12 Porcine Reproductive and Respiratory Syndrome Virus 12020-2 JB-12020-2 J12 (EU) KVCC-VR1400028
13 Porcine Reproductive and Respiratory Syndrome Virus 12030-1 JB-12030-1 J13 (EU) KVCC-VRI1400029
14 Porcine Reproductive and Respiratory Syndrome Virus 12034-2 JB-12034-2 J14 (EU) KVCC-VR1400030
15 Porcine Reproductive and Respiratory Syndrome Virus 12039-1 JB-12039-1 Ji5 KVCC-VR1400031
16 Porcine Reproductive and Respiratory Syndrome Virus 12039-2 JB-12039-2 J16 (EU) KVCC-VR1400032
17 Porcine Reproductive and Respiratory Syndrome Virus 12076-2 SE-12076-2 J17 (NA) KVCC-VR1400033
18 Porcine Reproductive and Respiratory Syndrome Virus 12104-1 KK-12104-1 J18 (EU) KVCC-VR1400034
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19 Porcine Reproductive and Respiratory Syndrome Virus 12277-1 UN-12277-1 J19 (EU) KVCC-VR1400035
20 Porcine Reproductive and Respiratory Syndrome Virus 12298-1 JB-12298-1 J20 (EU) KVCC-VR1400036
21 Porcine Reproductive and Respiratory Syndrome Virus 12298-3 JB-12298-3 J21 (EU) KVCC-VR1400037
22 Porcine Reproductive and Respiratory Syndrome Virus 12298-4 JB-12298-4 J22 (EU) KVCC-VR1400038
23 Porcine Reproductive and Respiratory Syndrome Virus 13049-1 KN-13049-1 J23 (EU) KVCC-VR1400039
24 Porcine Reproductive and Respiratory Syndrome Virus 13058-1 KK-13058-1 J24 (EU) KVCC-VR1400040
25 Porcine Reproductive and Respiratory Syndrome Virus 13065-2-2 JB-13065-2-2 J25 (EU) KVCC-VR1400041
26 Porcine Reproductive and Respiratory Syndrome Virus 13090-4,5 JB-13090-4,5 J26 (EU) KVCC-VR1400042
27 Porcine Reproductive and Respiratory Syndrome Virus 13185 KN-13185 J27 (NA) KVCC-VR1400043
28 Porcine Reproductive and Respiratory Syndrome Virus 13185 UN-13232 J28 (NA) KVCC-VR1400044
29 Porcine Reproductive and Respiratory Syndrome Virus 13232 KN-13255 J29 (NA) KVCC-VR1400045
30 Porcine Reproductive and Respiratory Syndrome Virus 13261 KN-13261 J30 KVCC-VR1400046

[Fa: JB(AE), KN(FB ), KK(F7]1%), SE(A€), UN(unknown)]

(2) ORF5 37 47|14 g9 4 9 do|gHolx 5

(hH £¥¥ PRRSVY ORF5 ##3AE #4], PRRSV Wo| F3 A2d€3} A7 st
PRRSV fr3# dlojgHo]~ 75

(W) =753 s 2" (www.kahis.go.kr)ol 55 €5 @ C140020817C14002161

(th) #HA HAzx2 == HdA £8d PRRSV FHF(EAAE 137, Agd= 147, 2
7% 107, 3 X 47)9 5 (FAE 187, d8= 57, F7]% 54, $H % 34,
A&A 27)9 ORFS @A7IMES SH3AT. §HE ORFS €714 49& WEos,
AA7AA =dddA E8®  PRRSV o EHFG7/N TojdA  #EE
PRRSV(207MEZF 971X €9 AFFAAE 82138314 multiple sequence alignment
9} phylogenetic analysesZ 43} 3} th.
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= 58763%9 A& WEFH AT

(mh) T3, EnF(NAZ g1¥ PRRSV #3FE2 VR2332¢9 87% |49 FAMS
el o™, Lelystad9t= 59762%9 #FAMES YEMARTE Phylogenetic treeZ
o] gate] AlZ4H o2 HA TEE F J=F HEMAUTH

& “f¥EF9 prototype?l
, “EHF9] prototype$! VR2332

}:1

(¥}) Phylogenetic tree 41 23, F8F 9 Bu|F 72tz 3 7o R FoA WMAFe
ZE clusterd] £EHE= AS & & AT WA, o] BYFES WAF Hol
2 FAEY BF, AR QAHT AFA EE no]fg2EL RE A
7 @7IMEY FAE S E‘Ei"]‘ﬂ, frAd o] Adoldt EEFEE gAHAT. Ed,
oldel] ¥ Ul FHFS4Y FHBAANAE T AFA EEE volyg e
L clusterd] EFH= AS=E Hol o EFEY Holm FAY F+ U
ol A 7R o] A= FHA WolZt AstA dAYUAY RN Y vlolgiE

fle Aoz F4ddn.
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C. EU type PRRS alignment percent identity
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D. NA type PRRS alignment percent identity
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. 234 ¢ PRRSVY AAG7IAE £4 A=" 75
(1) NGS system= ©]€3 PRRSVY full genomic sequencing
(7l PRRSV VR2332¢} rVR straing ©o]-§3te] 440 WHo=E nlojz~ RNAE F
%33 cDNAE @438lo] NGS ubgo] o] 43t
(}) Ion Plus Fragment Library Kit & Ion Shear™ibrary k1t(L1fe Techhnology, USA)
£ °o|&3tyq PCR& 33 & W=E Z preps FH| 3 ¥ 316¢chipd]] ¥HE A7
I A7MES E4F
(th & o] &3 &4 dg+= 19 159 &
() W8 A =L 79 SolHdo] #FAHY rdggt AA @EVIME A AHE
< F A=
(v}) F njolE 29

ne

Fuan b g

il il

¥ 1-6. PRRSV #A 47144 2% 4=
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B 't s
o g .r;‘.1 = : . _t._
e = = Eﬂiﬂ 2
Bomom -, W
u - om =
ol .aﬁ 3
¥ 1-7. PRRSV VR23329] AA d7|1HE £4 A3 24 %
o o - ey
e A e o T T q Eo T 3
E - IE F:I ] e Iﬁ-ﬁlw
i . " F - i
. == Cr] . F = [ '.—T"Ga:q
r R EF. B . .
o ] [ e
c p : . . - = ;
e = | 1 : 4
. e = o N I
amey -L i Y 'I- & _h-
#’ﬂ < = = 43 4= <ﬂ I

3¢ 1-8. PRRSV rVR9| A 47144 &4 23 ZA%

(2) 223k PRRS Hlo|H A5 &4 W7 Alxay L=
(7}) NGSZ E38 ¢ PRRSVY G714 <E AA gk AnE
(1)) o]F ORF5E X33t thgdt FoAe AR #o] AR

2. PRRSV S 443 HAAE 244Y A 2 d994 B4 QAdE)
7b. A FEFS PRRS #9843 4

(1) FEFAA FF3 7HHEES PCRY ELISA AALE sl U 4 =49 PRRS
7d A3es 74

(7h) 20143 9€olA 20153 5E97HA] I FEZANA FAG EH ‘;—l ZA& A
A3 38970 39 71HEC A PRRSVE AEsly AFTZFoz FHAxEE A3
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AT,

(W) 20149 9€ollA 2015 547+4 HEd" PRRSV #H3dS& 24T 23 &
(NA)°] 7H¢ #$ki(14074, 36.0%), +HIF(EU)°] 11671 HA st 2 %
Aot FHEH FrjFo] £F AdE = 342% F 1337 AEH £F &
dol 433 HIMstA dojue Aoz EAHHAT(TE 1-8).

(th webd A dms vaste] 509 2 FHF voj# Lo o3 d5gg ] n&o]

7 §499 10% A% Aasgon ¥ 4499 volgxd g E@adel v
0] 15% ol F7lste AOoE EAHol E3AE Y vl &o A FrtsteE AL
A EATHZE 1-9).
.-GEI 55
50 - 4543 a6
= ELTEY
Ll _3? | 29 mNA
30 4— L l f—— pa
WEY 1 | mEU
| | 0
UHgEL | 20 = i ==  HAEL
i1
5 o | 4l — i
ER<28)] D|R<60) H|Fo0) Hid-on) DE/EY

a9 1-8. 2014-2015 PRRSV

o A% a9 1-9. 2014-20159 4% PRRS 24 €3
T

(2) A5 T A5
(7h) 20134 94X 2014 5€7HA] =l =4 AEHE PRRSV &4 234 A 4
ol 24 FHE uvlolgls e EndI FHd vlolg 2 o3 ¢l A
Aot vluste] )¢ F7hek FFS Holal o I B oo]fFIte A Ao
7Hg Be ASE Ho g AHUTE PRRSV el FHefst Aoz EAFAY
(Z¥1-10).
(1} 2013 9€dollA 2014 5€7HA] U F=FolA HE€E PRRSV w4 A%4+= 4
Ao 2 1853 A AT"HAA €5 = PRRS HAA = o] &&= ATt
1. PRRSVY £ ¢} nlojg 2 3 FHA B A=dHe 75
(1) PRRS 44 7HdE0lA nolHAE E8stal 228 voldAEe] &% BA A
=¥ 75
O AR £A40] 7bed F 216719 7HHEEREH PRRSV FHAEFY(EU/NA) gl
t}. Type 1(EU Type)< 110%F, Type 2(NA type)= &0F, 831 Type
1/2(EU/NA)= 262 EFF A
() @A 4059 vpoly 2 FHE Fste o FAAA-SHEKVCO) 7 gt
(£ 1-2).018¥s= @A AR FolH 7874 AR 7Hs 4d7d)
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wa

5= PRRSYV strains

E 1-2. 2014-2015d &7
-

KVCC

faias:] % 5 ake:] 3l el

i NAHS 19 | SLE] %)
1 Porcine Reproductive and Respiratory Syndrome Virus 14136 CN NA
2 Porcine Reproductive and Respiratory Syndrome Virus 14171-1 GB NA
3 Porcine Reproductive and Respiratory Syndrome Virus 14181 GN NA/EU
4 Porcine Reproductive and Respiratory Syndrome Virus 14220 GB NA
5 Porcine Reproductive and Respiratory Syndrome Virus - GN EU
6 Porcine Reproductive and Respiratory Syndrome Virus 14078 CN NA
7 Porcine Reproductive and Respiratory Syndrome Virus 14079 GB NA/EU
8 Porcine Reproductive and Respiratory Syndrome Virus 14081 GN EU
9 Porcine Reproductive and Respiratory Syndrome Virus 14086 GB NA
10 | Porcine Reproductive and Respiratory Syndrome Virus 14092 GB NA
11 | Porcine Reproductive and Respiratory Syndrome Virus - GN NA
12 | Porcine Reproductive and Respiratory Syndrome Virus 14099 GN NA
13 Porcine Reproductive and Respiratory Syndrome Virus 14145 JN EU
14 | Porcine Reproductive and Respiratory Syndrome Virus 14148 JN NA
15 | Porcine Reproductive and Respiratory Syndrome Virus - GB NA
16 | Porcine Reproductive and Respiratory Syndrome Virus 14161 GG NA/EU
17 | Porcine Reproductive and Respiratory Syndrome Virus 14173 CN EU
18 | Porcine Reproductive and Respiratory Syndrome Virus 14179 GN NA
19 | Porcine Reproductive and Respiratory Syndrome Virus | 14180-2 GG EU
20 | Porcine Reproductive and Respiratory Syndrome Virus 14324 CN NA
21 Porcine Reproductive and Respiratory Syndrome Virus 14324 CN NA
22 | Porcine Reproductive and Respiratory Syndrome Virus 14336 GG NA
23 Porcine Reproductive and Respiratory Syndrome Virus 14340 GG EU
24 | Porcine Reproductive and Respiratory Syndrome Virus 14340 GG NA
25 | Porcine Reproductive and Respiratory Syndrome Virus 14340 GG EU
26 | Porcine Reproductive and Respiratory Syndrome Virus 14352 JJ NA
27 | Porcine Reproductive and Respiratory Syndrome Virus 14356 JJ NA
28 | Porcine Reproductive and Respiratory Syndrome Virus 14360 JJ EU
29 | Porcine Reproductive and Respiratory Syndrome Virus 14363 JB NA
30 | Porcine Reproductive and Respiratory Syndrome Virus 14369 GB EU
31 | Porcine Reproductive and Respiratory Syndrome Virus 14374 GN EU
32 Porcine Reproductive and Respiratory Syndrome Virus 14453 GG NA
33 | Porcine Reproductive and Respiratory Syndrome Virus 14460 GG NA
34 | Porcine Reproductive and Respiratory Syndrome Virus 14466 GG NA
35 | Porcine Reproductive and Respiratory Syndrome Virus 14404 GB NA/EU
36 | Porcine Reproductive and Respiratory Syndrome Virus 14332 JB EU
37 | Porcine Reproductive and Respiratory Syndrome Virus 14333 JN NA
38 | Porcine Reproductive and Respiratory Syndrome Virus 14353 JN NA
39 | Porcine Reproductive and Respiratory Syndrome Virus 14428 JB NA/EU
40 | Porcine Reproductive and Respiratory Syndrome Virus 14452 JB NA

[

i

(2) ORF5 ¢A4A 97149 24, dolguolx 73 o

R

Fa: SE(H£), GG(AB71 %), KB(FF), KN(Fd), JB(EH), IN(AH), JJ(AF), UN(unknown)]

* KVCC HA A7) 5 EZE(PRRSV) 404 $o S AL g4 % w

A% wpolg 29

E
=

A3t el
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(b E2¥ PRRSVY ORF5 ##AE5 2], PRRSV o] F2 Axelzn ¢4 38}
PRRSV {37 dl o] & Hj o] 2 THSATH S7+EER j%J Al 2
(www.kahis.gokr)ol 2dxH2014~2015)el = 15270(C15002277~C15002440) & 5%

sttt

(W) AE4E vbold & FE2EHA(ORFH) the da TF 9 @id d7|qE #4
stk FUldA HEE FuUdA AE € 142709 Type 1(EU Type) PRRSVS}
Prototype virus(LV)3Fe] 54 #2493 A3} Nucleotide® 85.15%~98.84%2] &4
S B3I Amino acide 82.02%~98.02%9 FsAdS Bt dEd= FAs 2
201339 #HE¥ Type 1(EU Type) PRRSVE Prototype virus(LV) H]glS
83.47%~8861%(NT)/84.65% ~89.11%6(AA) 9] &54dES BRI, 2014+ 85.15%~
OB.84%(NT)/82.18% ~98.02%(AA), 1z]x 201539+ 85.97%~94.39%(NT)/ &4.1
6% ~93.07%(AA)S] &EAdS BAT (& 1-2, 1-3).

(th FWelA AE9 Ul #dE 2 120709 Type 2(NA Type) PRRSVS} Prototype
virus(VR2332)7te] 54 43 A3 Nucleotide 82.59%~99.83%%] 4&sAdS H
A3 Amino acid¥ 81.09%~99.50%¢] AsdS Bt dxE=z 4% 27 2013
doll #HE%¥ Type 2(NA Type) PRRSVE Prototype virus(VR2332) H| @S o
83.91% ~89.55%(NT)/84.08% ~87.56%(AA)S] &S B, 2014d = 82.59%~
99.83%(NT)/82.02%~99.50%(AA), 2|3 201599+ 83.91%~9834%(NT)/ 81.0
9%~9751%(AA)Y FsHdS B (& 1-2, 1-3).

() FulA 2014975 20159 F< HE¥ PRRSVY ORF5 frAxtE 201346 &
2@ wlo]ly 2 FHAR A EAst A3} (Phylogenetic analysis), Type 1(EU
type) PRRSVE 3 A 3719 cluster®2 EFFH A 141701¢] Type 1(EU Type)
PRRSV % 135707} cluster 1(95.8%)° <3t 3L, 1787} cluster 11(0.7%), 5787}
cluster II(3.5%)° 43FFth (¥ 3). 3t#A, Type 2(NA type) PRRSVE 3 A 474
9] cluster2 #5735 Ath MLV-like PRRSVE A9 & 91719 Type 2(NA Type)&
2% ZAx 37709 PRRSVZE cluster 1(40.6%)°] 4331, 2709 PRRSV7F
cluster 11(2.2%), 1570¢] PRRSV7} cluster IM(16.5%), 34714 PRRSV7} cluster
IV(37.4%), 18] 2 37§2] PRRSV7} Other group(3.3%)°l 433t (29 1-11).

(v}) WAIFo} 28 clusterd] ¥3%+E PRRSV BIFEL WAFo] Holg FA AL
T3 AP or QPG X oA EEE Hlo]H2EL2 F-E X3t G714 LY
A = BERAAT, FAMd o] Aoldk EHFER FAHJUT. ol EE =4
FEFoe] AABANAE 2L A FoA B npolgixs 5UT clusterd] X

FHE RS Hol old REFE9 wolz %34 F 9k oA A
A bel7h AstA doluAY 9 U8 Helgat fle Aoew 334
dh
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¥1-2. Sequence homology between Korean PRRSV isolates and Prototype virus(NT)

Isolation years Genotype 2013 2014 2015 Prototype
Type 1 80.27 ~ 9834 80.86 ~ 100 8.81 ~ 97.19 8347 ~ 861
3 Type2 83.08 ~ 99.83 8226 ~ 94.36 8176 ~ 97.01 8391 ~ 89.55
Typel 80.86 ~ 100 80.53 ~ 100 81.19 ~ 100 8.15 7 B4
ol Type2 82.26 ~ 94.36 80.93 ~ 100 81.26 ~ 9950 8259 7 99.83
Typel 8-81 ~ 97.19 81.19 ~ 100 84.82 ~ 100 86.97 7 94.39
1o Type 2 8176 ~ 97.01 8126 ~ 99.50 82.42 ~ 100 8391 T 98.34

¥1-3. Sequence homology between Korean PRRSV isolates and Prototype virus(AA)

Isolation years Genotype 2013 2014 2015 Prototype
Type 1 84.65 7 99.01 79.70 ~ 100 8366 ~ 97.52 8465 7 89.11
1 Type2 83.08 ~ 100 80.60 ~ 96.52 7960 ~ 96.52 84.08 ~ 87.%6
Typel 79.70 ~ 100 7871 ~ 100 81.19 ~ 96.53 82.18 7 98.02
o Type2 80.60 ~ 96.52 79.10 ~ 100 79.10 ~ 100 82.09 ~ 99.50
Typel 8366 ~ 97.52 8119 ~ 96.53 84.16 ~ 100 84.16 ~ 93.07
1o Type 2 7960 ~ 96.52 79.10 ~ 100 80.10 ~ 100 8L.09 ~ 9751
t}. PRRSV 2

(1) PRRSV #ge 2

WAAE 24 2 WAy 24
o 3

PAM A X o] =7}

°l

h 4

0H B

Oh APAH B4 PPN SN BARNE AR HAolT wFsr] Ashel
APl AT PAM AXY §44 tEde MHC 24¢) Bdoz BFstel A
$¥. % A% H424 PRRS 242
+¢ MHC1 (SLAD)¥ MHCI (DRB1) #+# A& typing 23 of#o] & 1-49

F E& 28%9 MHC #430] @A gleh

%ol 24

¥ 1-4. E2438 L A=9 MHCI# MHCI FdAe thdA

FARL dE 29539 & slutele A

No. SLA1 DRB1

1 0101(-23)/0401 0201

2 0101(-23)/0801(-12) 0201/0402
3 0101(-23)/08sk11(-31)/w11jh02 0201/0403
4 0101(-23)/w09sm09(-5)/15dh01 0201/0404
5 0101/08pt13 0201/0501
6 0101/an01 0201/0701
7 0101/w11jh01(-4) 0201/0901
8 0301(-19)/0801(-19) 0201/1001
9 0301(-19)/w11jh01(-4) 0201/1101
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10 0301(-5)/0401(-5) 0201/1102

11 0401 0402/0404
12 0401/0501 0402/0501
13 0401/0701 0402/0901
14 0401/0801 0402/kn05
15 0401/08sk11(-31) 0404

16 0401/1201 0404/0901
17 0401/13ms21 0404/1102
18 0401/15dh01 0501

19 0401/ms5(-4) 0501/0801
20 0401/w09sm09(-5)/15dh01 0501/0901
21 0401/w11jh01 0501/1001
22 0702(-14)/st11 0901/kn05
23 0702/w11jh01(-14) 1101

24 0801(-7)/15dh01(-3) kn05
25 0801/an01 -

26 08sk01/ms5(-4) -

27 08sy01/w11jh01(-4) -

28 w09sm09(-9) -

(1) MHCI %+ 10 type°] Folgt 8718 ¢] 657 PRRS &4 H A9 HA =HA HAXE
t) 2] A 3 (Porcine alveolar macrophage, PAM)S 743t -80TolA B & A}
g3ttt 4837 AAY PAM AXE 5 x 10° cells/mlg] FE=2 24-well
platese]l #F3% ¥ PRRSVE 0.1 moi 22 H7lsto ZZAAHT. 37C
ol 4 12, 24, 3617t &<t ¥l ¢3s PAM A3 Z+zF + Mo FEA Y+F
of Fulsta 1 T 3ty FH PAMOIA total RNAE FE3 4. &
s RNA+= A+ IL-1, IL-2, IL-6, IL-8, IL-10, IL-12, IFN-a, IFN-(3,
IFN-y ¢ TNF-a E9°] primersE ©| 8349 real-time PCRE A #ZH o=z
Ao PRRSV ¥ ®HYuES HFaAd. UHA stye FHA=
PAME W43 F5ds #ﬂ &t ELISA 74/\}%0] 7}& % IL-12, IFN-q,
TNF-a¢ @94 ¢3d&

(th) AdhdFolA HAdge] =31 |AY J%«] %-‘?—7} l:«'f% JA142¢} F5 % =3
H‘ﬂ—’ HYukgo] {7l 9F3 VR2332 5 2 79 HYA 2 dWgdAo g&

T 50g vlo]y 2F PAMe] HAAIA 4‘}0157}‘3-‘4 THe EA3NE W 539

2719FA RolEFQI @ EE IL-1, IL-6, IL-8, IL-12, TNF-a¢ mRNA
3ol JA142Z ZEAZ PAMAXEAA B w1 ZstA @29 J.
gutolgi 24 WENS JAEHHAEZY TS #AFT AFGAME JA142E5
4 N PAMA XA IFN-B mRNA #3do] VR23328 # 9 Azl PAM3
H st oF 108 A% e F£39 wdo AFHYH(2Y 1-12)
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IFN-B_12hpi IFN-B_24hpi IFN-B- 36 hours

20500 17000
16000 x*
11 5001 1 30001

IL-8 IL-8

IL-12 IL-12

1450
1100
o 750
o 400
209 ¥
4 M

er
"

_28_




IL-1B

TNF- TNF -

TNF -

IL-6 IL-6
IL-6

29 1-12. PRRSVS PAM AX #Zddd & Ho]E7LQ mRNA Tdo AHFH 4
total RNA9] real-time PCR ZA %9} wlz7}x] & ELISA

(&) st PAMOA &
WA A AALAE JA142E ZEA 7] PAM v oo

&
g o8 AoEAA W

A B & 59 IL-12, IFN-a, TNF-a¢ @2l d dtgo] #Fzayol HY
A

4 R Aageddel 27 54 AolEARIY ddd AFE #AV d= A

o2 F7FHJG(2E 1-13).
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Concentration (ng/ml)

TNF-a

[FN-alpha ELISA PAM sup_24_36hpi
Neg

| 8000 ) p0|y(|C) 500, D Mock
£ 6000 H 1
B 4000 5 d%“séz 40 [ Ploy(IC)
2000 % -El 3001 E LPS
A 5 20 I]]]] FL-12(JA-142)
= 1004 H}v\ \ 7 VR-2332
i
IL-12
1550J é E poly(IC)
2 1050 é B LPS
S 550 M FL-12
a1l & = _ @ VR2332
203 5 T hpi ' e
N » S Pl

%Y 1-13. PRRSVE PAM AZ e 3t RolEFI] @il Iy

fo
o
ol
)
M
X

(2) PRRSV 7ol gt PBMC M X9 Mo|EFIQl Id £4]

(7h) MHCI %=+ 1I type©] Z&o]3 10vt8]9] 4% PRRS 24 #HAE F+Ysty F+ 21
Fo2 Yo 2z} 5ulg]e] HA|o WA 9 WAool Adols JAI42(FL-12) &

+ VR2332 573 PRRSVES 27 1 x 103 TCIDsy/mle] T2 <% HF

]_

AT vlolH A& HE F 557 T wiF HE S AFH S PBMC Hhe 238t 5
x 10° cells/mlY HE 2 24-well plates°ﬂ EF3 § JA142 == VR2332E
0.1 moi % A7vste] ZAAFHTH. 37Tl A 2443 %OJ vl < st
PBMC ®lgdES FA3 Y FHSL ELISA AAEES o] &3t9 7153
IL-2, IL-4, IL-10, IL-12, TNF-a® @93 d@d & HAFH o2 FAsA

(¥ 1-14).
IL-2 protein expression in PBMCs of pigs challenged with either IL-2 protein expression in PBMCs of pigs challenged with either
FL-12 and VR-2332 and stimulated in culture with VR-2332 strain FL-12 and VR-2332 and stimulated in culture with FI-12 strain
of PRRSV upto 5 weeks after virus challenge of PRRSV upto 5 weeks after virus challenge
0.08 OFL12 0.08 OFL-12
0.06 AVR23325 406 T @A VR2332
(=
£
S 7
0.041 § 0.04 /
0.02 ©  0.02 %
0.00 y 0.00 A o 4
Dpi Dpi
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IL-10 protein expression in PBMCs of pigs challenged with either
FL-12 and VR-2332 and stimulated in culture with VR-2332 strain
of PRRSV upto 5 weeks after virus challenge

2.0
OFL-12
VR2332
1.51
E
) 1.04
c
0.5
o_o._é.,.% [ I%—

Dpi

TNF-a protein expression in PBMCs of pigs challenged with either
FL-12 and VR-2332 and stimulated in culture with VR-2332 strain
of PRRSV upto 5 weeks after virus challenge

bt [ FL-12

0.8 VR2332
— 0.6
E
[o)]
< 0.4

0.2 %

e || =&

A 9 B3
Dpi

IL4 protein expression in PBMCs of pigs challenged with either
FL-12 and VR-2332 and stimulated in culture with VR-2332 strain
of PRRSV upto 5 weeks after virus challenge
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IL-10 protein expression in PBMCs of pigs challenged with either
FL-12 and VR-2332 and stimulated in culture with FL-12 strain
of PRRSV upto 5 weeks after virus challenge
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VR2332

ng/mL
Y

¢
%

TNF-o protein expression in PBMCs of pigs challenged with either
FL-12 and VR-2332 and stimulated in culture with FL-12 strain
of PRRSV upto 5 weeks after virus challenge
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0.3
E
) 0.24
c
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Dpi

IL-4 protein expression in PBMCs of pigs challenged with either
FL-12 and VR-2332 and stimulated in culture with FL-12 strain
of PRRSV upto 5 weeks after virus challenge
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IL-12 protein expression in PBMCs of pigs challenged with either IL-12 protein expression in PBMCs of pigs challenged with either

FL-12 and VR-2332 and stimulated in culture with VR-2332 strain FL-12 and VR-2332 and stimulated in culture with FL-12 strain
of PRRSV upto 5 weeks after virus challenge of PRRSV upto 5 weeks after virus challenge

0.31 — 0.3
T LI FL12 T O FL-12
® VR2332 ) VR2332
e 0.24 c 0.2
2 kS
- o
© ©
I S
€ €
o oM o o1
o Q
c c
[« [<]
(&) (&)

—_
0.0: ry o poy 0.0 ry = R
Dpi Dpi

<9 1-14. PRRSV 22 8% & 911 PBMCS Ao|E7el v wae] g3 24

(4) PAM AZE )43 Mo EFI] AR} FASHA JA1429] 7
83 PBMC AlXES od npojgfze o) A& We {92
VR23329 #dd AEEoA £33 PBMC A Bt & 59 %27 ¢
Aol EFFI(IL-12, TNF-a)8 % do] #AFHY 2T o o|F9 2 F
IL-29F IL-49] 2@ o2 olojx & Aol AAHJ. A IL-10 &
ol o} wroj o] FgE Ho VR2332¢| #AE AEEA £ g PBMC AX
dEHE [L-109 %7 JAI429] Zdd A=E44 £2 3 PBMC AMEXEF b

w3te] 2o Aow AFHJTHZE 1-14). WA PRRSVY HYAA HY
A9 EFL oE 2V|EFTAH NoEIFNIY "gxd Mo]EFS Alo] 9
H &3 223 AAAAY]} d= Aoz dAod,

(3) PRRSVY] WYX 4 2 H9dd £ A% a9

(7h) B9 A9 dAdol thE JA1429F VR2332, 259 ulo]lgAE PRRS 249 #A|
A A% PAMOl ZEAA thFd AGeS E45 1 (AEE o] &3 434
A mdukg £4)
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(F) =3 HYAgo] =3 HIYAo] =& nlolz 2 F JAI42E HYAT AG YA
A eg e VR2332 wlolglx FoF wluste] IL-1, IL-6, IL-8, IL-12,
TNF-a 59 %7] 954 HEINRJY Hdo] sqon AMEEPHATS

< AsE IL-10 282 FdF ez ¥ Aoz £44

(vh) webA T PRRSVES BHAAF ddAed ©E EFE A3 PAM
PRRSVE HEANA TdHE AolEAJ]S F7HE BHst= Aol 8 Aoz
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#4ste] PRRSVE] ¥4 Ae94e 28 5 g AAY Ade] =g 2
AoE wed

2t EHAQ1 PRRSVY HAA7IAE £4 A&" 75 (F7F A58

(1) NGS systemS ©]€3F PRRSVY full genomic sequencing

7 1Ad = st §A4S A% J57, J69, J71, J7i5 Y IUl EEFE UL
2 A WHOoE vpolg]A RNAE 53511 5709 Zeto|w M EE o] &3
3-4kbe] DNA fragment® A3}l E§sle] NGS whgo] o] &3y (¥
1-15).

(1}) Ion Plus Fragment Library Kit & Ion ShearTMlibrary kit(Life Techhnology, USA)
£ °]&3tdq PCRe 8% & M=E 22 prepe THIT § 316¢chipe] ¥HS Al7]aL
F7NAEE EA AT

(th ¥+& 23 & FF9 SolAo] #FHo 7|k HA A7IMdE &4 Z2FfE 4
< 7 J¥H (2" 1-16).

(8}) PRRSV VR2332(E71]3 prototype)# Lelystad virus(+33 prototype)S E+=F
o|-§ate] F ulolz| 29 HAVAE A st F7IMEE GenBankel|l & A%
st om 7427 A] FEE R Joddnh

(") +¥¥ PRRSV A d7|Md £4& A% FUHAE Zgto|n 9 sfdto] g F
ol & PRRSVY HA F71AE &A1) 7Fs3t De novo A1AA A" 7
T Al 28 Folw 3xpd7tA| dqste] g Aot}

e

%Y 1-15. cDNA &4 & W= 32 AR
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Filserrml il lossiml T g ]
Filiersd Lo Chaslics i, Tim T
Filserml  rienor Ui - X Y
] Filssl Lilivmry IS1%s anizaoin TH.ATE
RETEREE L TR ETE aprageli I Bt i = Lgan el Bl weis Flomil Dasiigily
Mar hssresle LETET T 2ubENT SE a1 .18 704 G G M1 by
w0 | T (EERE LIl AT S B2 M7 220 b
PO e — | ] iiEE iR, 77T 14 M ATT  DUR.DID T b
T X ot omata 1L Tl (- g R |26, 1090 A30 FWERC), BN 20D b
Vv 2 vttt NCH T | B BN ARG 42474 431 R T I8 b

a9 1-16. =W 225 AA 471 <E B4& AT NGS w8 8.9

3.0 A 7led @ Hrkek 284 T8 AdR)

7}, ZU0 GEF §3 PRRSV A Are AA7F 2UEHY Alxd 73
(1) =W F=ZW Fdst= PRRSVY 28 B 7% 54 £4

Uh AR gx 9 39 HAl
@ PRRS A5 A& @ 5415 HA

oD A= 5415 7F (B71= 7657 5 5%7F 9 2157 AR 64%7H Ad 30 B4
AE 52%7}, A 283% 7} AF 1% 7HERE ZUEA R 541F &R

DA e - o L IF
@ PCR Z% type'd ZE9EL Type 1 (EU Type) 1963 (36.2%), Type 2 (NA type) 193
3 (357%), Type 1&2 Al &4 15235 (281%)= el

@& AFAHQA FHES F7%E 141%, S5 09%, 9 39%, A& 11.8%, Ad 5.6%,
A& 96%, B'd 52.3%, AT 18%=, A7|¢F HAEAA type 1°], BEAAE type
27F A ZEEE AoeZ YEhd

(4) PRRS ¥4 7MHHES gHSl MXEXE o83 vlojd 2 £ 33
@ Type 1 (EU Type)
@b 236702 Type 1 (EU type) PRRSV PAMo|A £33 A=
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@ 49719 Type 1 (EU type) PRRSV CPE #%

@ Type 2 (NA Type)

@b 23371¢] Type 2 (NA type) PRRSV Marc-145 oA £2] A%
@ 7170 Type 2 (NA type) PRRSV CPE #3z

(th AZH woledx F2UUAORFS) te 474 S @ wud grlHd 24

O ZFollA AZE=E Type 1 PRRSV (2635)9 Prototype virus (Lelystad, LV)7F¢]

e 4
@D Prototype virus$! LV$} Nucleotide ¥4 Z 3} 84.98798.84% 9] A5AS X
@ Prototype virus$! LV} Amino acid ¥4 23} 84.16796.53% 9 AF5AS HY

ns

@ oA AE © Type 2 PRRSV (1955) <} Prototype virus (VR2332)7+] A4 £
@D Prototype virus?l VR2332¢} Nucleotide #4 A3} 82.26799.34% 2] AsAS HY

1-5)

# 1-5. 2013-2016'd #2 % 553 PRRSV ORF5

Genotype Prototype Number of isolates Nucleotide (26) Amino acid (%)
Type 1 LV 293 84.98798.84% 84.16796.53%
Type 2 VR-2332 247 82.26799.34% 81.59799.00%

() FulelA 20159 52t AEE PRRSVY ORF5 FHAE #Fa AR A 24
3l A3} (Phylogenetic analysis), Type 1 (EU type) PRRSV: EF subtype 12
E549 33¥, Type 2 (NA type) PRRSVE Lineage 1, 5 183 NMEF I1FO=
ERFAT (298 1-17).
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Limeages G

SubtyEes 1

P group

Lveage 2

Sty e <

mubt e 33

Subtype 2

% 1-17. PRRSV EU ORF5 NT phylogenetic tree @ PRRSV NA ORF5 NT phylogenetic tree

E§, APH o Ae Aol EH vlolgd A5 R A7 drqAe
FARL RAAT, §A40] ol BAFEE FAHUT. o] We] Bel® )
BelFole FRBANNE 2 AdoA B woleat $AF clusterd] ¥
FHE Aoz Hol o[ BeFEY Wl FAY + ATk oA7H AR
B A8 FAR WMoy ulolgzg 9% Y& 9t Ao 24T

(2) =W 3 PRRS ulolz]2o] WA, HAA 4 2 57 A
7h 19k 3070, 29} 4070, 39X}t 4070 5 F 110559 nlolzjx EIYE 33}
G F AL L P (KVCO) 7183 (£ 1-6)

%
H!

# 1-6. 2013-20161d £ % 55 PRRSV strains

% ] 7N A = KVCC (71g/s)
1dx-1 Porcine Reproductive and Respiratory Syndrome Virus 12045-1 KVCC-VR1400017
2 Porcine Reproductive and Respiratory Syndrome Virus 12045-2 KVCC-VR1400018
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3 Porcine Reproductive and Respiratory Syndrome Virus 12196-1 KVCC-VR1400019
4 Porcine Reproductive and Respiratory Syndrome Virus 12196-2 KVCC-VR1400020
5 Porcine Reproductive and Respiratory Syndrome Virus 12076-1 KVCC-VR1400021
6 Porcine Reproductive and Respiratory Syndrome Virus 12030-2 KVCC-VR1400022
7 Porcine Reproductive and Respiratory Syndrome Virus 12020-1 KVCC-VR1400023
8 Porcine Reproductive and Respiratory Syndrome Virus 12042-1 KVCC-VR1400024
9 Porcine Reproductive and Respiratory Syndrome Virus 12298-2 KVCC-VR1400025
10 Porcine Reproductive and Respiratory Syndrome Virus 13155-1 KVCC-VR1400026
11 Porcine Reproductive and Respiratory Syndrome Virus 13058-2 KVCC-VR1400027
12 Porcine Reproductive and Respiratory Syndrome Virus 12020-2 KVCC-VR1400028
13 Porcine Reproductive and Respiratory Syndrome Virus 12030-1 KVCC-VR1400029
14 Porcine Reproductive and Respiratory Syndrome Virus 12034-2 KVCC-VR1400030
15 Porcine Reproductive and Respiratory Syndrome Virus 12039-1 KVCC-VR1400031
16 Porcine Reproductive and Respiratory Syndrome Virus 12039-2 KVCC-VR1400032
17 Porcine Reproductive and Respiratory Syndrome Virus 12076-2 KVCC-VR1400033
18 Porcine Reproductive and Respiratory Syndrome Virus 12104-1 KVCC-VR1400034
19 Porcine Reproductive and Respiratory Syndrome Virus 12277-1 KVCC-VR1400035
20 Porcine Reproductive and Respiratory Syndrome Virus 12298-1 KVCC-VR1400036
21 Porcine Reproductive and Respiratory Syndrome Virus 12298-3 KVCC-VR1400037
22 Porcine Reproductive and Respiratory Syndrome Virus 12298-4 KVCC-VR1400038
23 Porcine Reproductive and Respiratory Syndrome Virus 13049-1 KVCC-VR1400039
24 Porcine Reproductive and Respiratory Syndrome Virus 13058-1 KVCC-VR1400040
25 Porcine Reproductive and Respiratory Syndrome Virus 13065-2-2 KVCC-VR1400041
26 Porcine Reproductive and Respiratory Syndrome Virus 13090-4,5 KVCC-VR1400042
27 Porcine Reproductive and Respiratory Syndrome Virus 13185 KVCC-VR1400043
28 Porcine Reproductive and Respiratory Syndrome Virus 13185 KVCC-VR1400044
29 Porcine Reproductive and Respiratory Syndrome Virus 13232 KVCC-VR1400045
30 Porcine Reproductive and Respiratory Syndrome Virus 13261 KVCC-VR1400046
2z} 31 Porcine Reproductive and Respiratory Syndrome Virus 14136 KVCC - VR1500049
32 Porcine Reproductive and Respiratory Syndrome Virus 14171-1 KVCC - VR1500050
33 Porcine Reproductive and Respiratory Syndrome Virus 14181 KVCC - VR1500051
34 Porcine Reproductive and Respiratory Syndrome Virus 14220 KVCC - VR1500052
35 Porcine Reproductive and Respiratory Syndrome Virus - KVCC - VRI1500053
36 Porcine Reproductive and Respiratory Syndrome Virus 14078 KVCC - VR1500054
37 Porcine Reproductive and Respiratory Syndrome Virus 14079 KVCC - VR1500055
38 Porcine Reproductive and Respiratory Syndrome Virus 14081 KVCC - VRI1500056
39 Porcine Reproductive and Respiratory Syndrome Virus 14086 KVCC - VR1500057
40 Porcine Reproductive and Respiratory Syndrome Virus 14092 KVCC - VR1500058
41 Porcine Reproductive and Respiratory Syndrome Virus - KVCC - VR1500059
42 Porcine Reproductive and Respiratory Syndrome Virus 14099 KVCC - VRI1500060
43 Porcine Reproductive and Respiratory Syndrome Virus 14145 KVCC - VR1500061
44 Porcine Reproductive and Respiratory Syndrome Virus 14148 KVCC - VR1500062
45 Porcine Reproductive and Respiratory Syndrome Virus - KVCC - VRI1500063
46 Porcine Reproductive and Respiratory Syndrome Virus 14161 KVCC - VR1500064
47 Porcine Reproductive and Respiratory Syndrome Virus 14173 KVCC - VRI1500065
48 Porcine Reproductive and Respiratory Syndrome Virus 14179 KVCC - VR1500066
49 Porcine Reproductive and Respiratory Syndrome Virus 14180-2 KVCC - VR1500067
50 Porcine Reproductive and Respiratory Syndrome Virus 14324 KVCC - VR1500068
51 Porcine Reproductive and Respiratory Syndrome Virus 14324 KVCC - VRI1500069
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52 Porcine Reproductive and Respiratory Syndrome Virus 14336 KVCC - VRI1500070
53 Porcine Reproductive and Respiratory Syndrome Virus 14340 KVCC - VR1500071
54 Porcine Reproductive and Respiratory Syndrome Virus 14340 KVCC - VRI1500072
55 Porcine Reproductive and Respiratory Syndrome Virus 14340 KVCC - VRI1500073
56 Porcine Reproductive and Respiratory Syndrome Virus 14352 KVCC - VR1500074
57 Porcine Reproductive and Respiratory Syndrome Virus 14356 KVCC - VR1500075
58 Porcine Reproductive and Respiratory Syndrome Virus 14360 KVCC - VR1500076
59 Porcine Reproductive and Respiratory Syndrome Virus 14363 KVCC - VRI1500077
60 Porcine Reproductive and Respiratory Syndrome Virus 14369 KVCC - VR1500078
61 Porcine Reproductive and Respiratory Syndrome Virus 14374 KVCC - VR1500079
62 Porcine Reproductive and Respiratory Syndrome Virus 14453 KVCC - VR1500080
63 Porcine Reproductive and Respiratory Syndrome Virus 14460 KVCC - VR1500081
64 Porcine Reproductive and Respiratory Syndrome Virus 14466 KVCC - VRI1500082
65 Porcine Reproductive and Respiratory Syndrome Virus 14404 KVCC - VR1500083
66 Porcine Reproductive and Respiratory Syndrome Virus 14332 KVCC - VR1500084
67 Porcine Reproductive and Respiratory Syndrome Virus 14333 KVCC - VR1500085
68 Porcine Reproductive and Respiratory Syndrome Virus 14353 KVCC - VRI1500086
69 Porcine Reproductive and Respiratory Syndrome Virus 14428 KVCC - VR1500087
3dxt 70 Porcine Reproductive and Respiratory Syndrome Virus 14452 KVCC - VR1500088
71 Porcine reproductive and respiratory syndrome virus J163 KVCC - VR1500089
72 Porcine reproductive and respiratory syndrome virus J78 KVCC - VR1500090
73 Porcine reproductive and respiratory syndrome virus J80 KVCC - VR1500091
74 Porcine reproductive and respiratory syndrome virus J81 KVCC - VR1500092
75 Porcine reproductive and respiratory syndrome virus 82 KVCC - VRI1500093
76 Porcine reproductive and respiratory syndrome virus J83 KVCC - VR1500094
77 Porcine reproductive and respiratory syndrome virus ]85 KVCC - VRI1500095
78 Porcine reproductive and respiratory syndrome virus J166 KVCC - VR1500096
79 Porcine reproductive and respiratory syndrome virus J86 KVCC - VR1500097
80 Porcine reproductive and respiratory syndrome virus ]88 KVCC - VR1500098
81 Porcine reproductive and respiratory syndrome virus J167 KVCC - VR1500099
82 Porcine reproductive and respiratory syndrome virus J90 KVCC - VRI1500100
83 Porcine reproductive and respiratory syndrome virus Jo2 KVCC - VR1500101
84 Porcine reproductive and respiratory syndrome virus J93 KVCC - VRI1500102
85 Porcine reproductive and respiratory syndrome virus J94 KVCC - VRI1500103
86 Porcine reproductive and respiratory syndrome virus Jo6 KVCC - VRI1500104
87 Porcine reproductive and respiratory syndrome virus J170 KVCC - VRI1500105
88 Porcine reproductive and respiratory syndrome virus J97 KVCC - VR1500106
89 Porcine reproductive and respiratory syndrome virus J175 KVCC - VR1500107
90 Porcine reproductive and respiratory syndrome virus J98 KVCC - VR1500108
91 Porcine reproductive and respiratory syndrome virus J176 KVCC - VRI1500109
92 Porcine reproductive and respiratory syndrome virus J100 KVCC - VRI1500110
93 Porcine reproductive and respiratory syndrome virus J179 KVCC - VR1500111
94 Porcine reproductive and respiratory syndrome virus J180 KVCC - VR1500112
95 Porcine reproductive and respiratory syndrome virus J181 KVCC - VR1500113
96 Porcine reproductive and respiratory syndrome virus J102 KVCC - VR1500114
97 Porcine reproductive and respiratory syndrome virus J182 KVCC - VRI1500115
98 Porcine reproductive and respiratory syndrome virus J103 KVCC - VR1500116
99 Porcine reproductive and respiratory syndrome virus J184 KVCC - VR1500117
100 Porcine reproductive and respiratory syndrome virus J185 KVCC - VRI1500118
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101 Porcine reproductive and respiratory syndrome virus J107 KVCC - VRI1500119
102 Porcine reproductive and respiratory syndrome virus J186 KVCC - VRI1500120
103 Porcine reproductive and respiratory syndrome virus J109 KVCC - VRI1500121
104 Porcine reproductive and respiratory syndrome virus J190 KVCC - VRI1500122
105 Porcine reproductive and respiratory syndrome virus J192 KVCC - VR1500123
106 Porcine reproductive and respiratory syndrome virus J193 KVCC - VR1500124
107 Porcine reproductive and respiratory syndrome virus J113 KVCC - VR1500125
108 Porcine reproductive and respiratory syndrome virus J194 KVCC - VRI1500126
109 Porcine reproductive and respiratory syndrome virus J163 KVCC - VR1500127
110 Porcine reproductive and respiratory syndrome virus J78 KVCC - VR1500128
(3) KAHIS frdapdol#YA2dlS o] &3 34 AW BE 3 &§

(b #2€¥ PRRSVS ORF5 fHAE
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HEAM JA8HA Fg, A7 FEREAMA AF7IZE] 60Y WR A7 FREAGS, S &
P FTRFES £X8HA & 49 PRRS #EAFo] L Aoz BAHL
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1 x}H)

=3 T =4 ¥4 (OR) p—value

FHE £q 2 AU AREdad 2 7
BERSS 18 13 021 0.073

Ao =9 D g oA 4 18
BEEX 16 2 0.02 0.002

JREqY FRE 4492 49 10

EE 10 18 9.00 0.012

A TR EAL A 609 o] 7 3
A5 7 602wl 13 17 3.05 0.154

] o AYER 10 1
A FREA S A edae 10 19 19.00 0.001

59 FHEE o7 = 15 !
B %] 5 13 557 0.014

N 9Y ax
CEA/N R A9/7]8 B

o E**oﬂfﬂ PRRS Zg$1gel 79sts ¥5(p<02500E F 40 B542 Yeuti(E2). 3
2 3d ol A wFo] FAV|HNAY wFEZ2a o] YF, ATHY AAPHY2E &85
A B, A 2422 AAHE AT R TE I oY, F2 49 ES AV AAS &5
A25E HAAA & 4 PRRS AT 2 2oz 45U

CEMFRAA U 99 aa F EA/NY A9/718 B #Ase] PRRS #A} B

g sz 24 ¥ F(Lg;” p-value
qa ms P LE 15 8
BA714 5 12 450 0.029
Ao g 15 2
AAFAYZE v &g 5 18 27.00 <0.000
e a9 370 o3 13 5
q)F L 55 370 o] 7 18 16.71 0.001
54 2 44 19 15
ANNAHAA 2 SFA4EE H] A A 1 5 6.33 0.108

PRRS <% 913 84
4 £494 PRRS #AEA A 71of8h= M (p<0.250)=
FA AAEA %}S, 5*}% 75}32} H] 1301 VA B, =

=]
~
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¥ 3. G FEXNgA W 98 &4 F PRRS <3 998 84 #Hso] PRRS A9y ##HA

2.9 (p=<0.250)
EAZ{R=]
73 Sz &4 kA J](_(;;{)] p—value
. ANSA e 5 11
= 2 A 15 9 0.27 0.057
E— H] X 19 14
h w8 %) 1 6 8.14 0.065
Ex 18 14
&g JE 9 xo 9 6 450 0.130
s g 284 59 19 14
e MEeA 28 1 6 8.14 0.064
BA g 19 15
AFA| A 2
RAEGE Uy 1 5 6.33 0.108
AHAl A g & o EuA| o s !
“ JL w4 4] 2 13 1671 <0.000
A5 Ad 84

A A Gt AE R A FF

S F E40A4 PRRS #HAEA 7198t M (<0250 & 37) HF2 ‘%E}‘fk‘:} (4). &

stak AlAd o] HA|7F HEOLA] KIEE AAHA Fe, AstA FYGF AFH/A5/AF T
AAE AA A &, 183 FHE, X}E 424 Soll AHgEHE AFY 74 AY 75 AA Ak
7} 915 4% PRRS ZEATl =& Aoz E4HAH
B 4 HEFENANA g5 98 a4 F HA AeA AlE 2 B A FF5 #A™Ste PRRS 24
I #EE 29 (p<0.250)

=3 T A4 A E(,_(;Ej] p—value
stk Al A = A 4 18 6
HEo0l o FEaA AARE otHL 2 14 21.0 <0.000
dskak Ay F A& 17 5
AA/ A2E5/Ax AR} A= 3 15 17.0 <0.000
HAHDY SEA=F A& 19 6
AR A=} A= 1 14 44.3 <0.000

< bl
EEE
A

[e)

o

Xo]4 PRRS #@9@l 71edsh
o g W FHATY A 1w
PRRS Za9dol B& ez BAHIY.

W (<0250 & 27 M= yeud (#5). &
%!

EAL 2t o]% B2/t AF BAHA FRIA @GS
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¥ 5 GRZFEHAAM dF Ad &4 T AFLS BEste] PRRS #EH #ddE 8=

= T 4 FA J—](lggj] p-value
EuadF 53 24 4 16
THATY WY A=A 16 4 0.7 <0.000
EAF 7+ ol E 2} TEEHA G 14
e TR T4 6 18 21.0 <0.000
g H9E e A e e X 2 %‘%
@ BAoA PRRS #EAEd 7193t M5 (p<0250)E F 8/ W52 JEbgth (¥6). Ak
A EE FEHo] AALEHA FEF FREHA °‘% AR Al 2 e, AR B
t Wogde] FAsA #EHA Fd, AYA UF 5L FEH] Zolygs AdHFo] v Ho
AA &, HEAES AT F5 ddvdo] AAH UAA &S, WF FHE Ago] A ¥
oA o]Fol, T AAPE F WS LEE R WwiME &3, agn lﬂ%}—"« AYste
ZE AFA A% OLEdS £ §A & % PRRS #E9d0] B2 Aoz B4
At}
E 6 GHFENAA QR 9 2i F diod ¥9S AT YA == P9 HX 2 £9
##3t PRRS g3 #d"E 8<20(p<0.250)
3t FF A4 FA E(,_ggj] p—value

A AE = F2A T 16 10
Wz d WA T TEHA & 4 10 4.0 <0.000
ARG A A RF aeH 16 ’

Zh5 3 Al B 4 17 22.7 <0.000
AR e WA a4 15 5
A% a3 &= 5 15 9.0 0.002
AR Ul R B840 H] %] g 18 8
Zotg s AdH H A H| X814 k& 2 12 135 0.002
HEAE SESPR A & 12 2
AlA AANSA & 8 18 135 0.002

AR ) 10 5
Wi s AEga

A4 9 10 15 3.0 0.108
T3 AdE ¢ A T R 18 5
& A T /R 2 15 27.0 <0.000
Y A =5 18 7
e E5 FFeA &S 2 13 16.7 0.001
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5
W —Er"* ol A PRRS A 7ldste W (p<0250)= F 0 HFE YEEd (F7). &

EEE
g QTR DN, HEE oA FEEFW A MFHA ¥, std dew
Ve FFA e AYE B3 0 4ks, 283 BA 9E] Dol 9E 49 PRRS 29
Agol Fe Roz BAHUL

L HRFREAAA R 9 84 T ¥ AT R T &Ehg #¥sto] PRRS #EH @

L x}H]

73} a3 °4 kA (OR) p—value

X o) o

5% 4T A2 . 12 !
dolEx & 8 13 2.8 0.117

W E old HEsd =% 16 3

9 t}eEe 72 71238k &S 4 17 22.7 <0.000

% WE 294 Soaly 18 6

o EQ 2o S S XS 2 14 21.0 <0.000
HFANE 17 12

SAEYE A a3l
dolEx & 3 8 3.8 0.086

5% w9
i —Eréioﬂ*i PRRS #Zgd] 7osls AF(p<0250)E & 4] ¥5E Yehgt (¥8). &
FNHAFLIL FF RN LHFHA &, T dFo] EFNAAT XY, AQRAII} F
2 ZAA 1—1@2‘& AA AN EFHA Fe 2 HAL 7t T W2 SdHAY #EAUL
R AESS FE 49 PRRS #AEHde] =& Aoz EAHJAT.
¥ 8 SHFENA R 9F 24 F EF WY #Adste] PRRS #EY #FHEA 8Ap<
0.25)

53 sz 4 9 ol pevalue
RN EFWYZL 4 19 14
+9 ol L 1 6 8.1 0.065
EFugFn o 18 12
5% AA A=A ol 2 2 8 6.0 0.040
AR T35 of 15 5
5% AA A=A ol 2 5 15 9.0 0.002
HA 7] FFW BHAFA o 18 92
4 #EA g5 =S

ol 2 2 18 81.0 <0.000
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CFEZS 9A 2 =g

g 404 PRRS 2980l Flodshe MF(p=0250E F &) ¥z Yesy (%9). 7
4 Ve PRRS %4 FEAAAL A 3km oW, /M e FEZAA A km ol
¥4 W74 3-10km olul FEF &4 671 o1, A%, AN F =244 A 100m o4,
A g QAT FEERE WA ol GetE FEFY F 1) o4, AjAxd] ABAES
9, 2 B4 WRI 0SB g3 AAH] e, DT EAY $EF MAE AN EAY
B9 F3EA Hs PRRS #9980 ¥& Aoz B4,

E 9 GHFENAN FEFY AA L Axw F FEF 99X #HFe PRRS 9 #H
¥ 221(p<0.250)
= T 4 FA E(,_ggj] p-value

74 747+ PRRS 44 3km ©]4+ 14 2
F=ZA A 3km o] 4] 6 18 21.0 <0.000
7V W7k 3km ©]4 10 2
F=FAA A 3km °]u 10 18 9.0 0.011
&3 W4 3-10km 57 o] 17 4
ol FEF LA 571 o] 3 16 22.7 <0.000
TN F EEZ7HA 100m ©]%+ 11 5
A 100m ©] i 9 15 3.7 0.057
A TFEEE A Srecs 14 9
ol &3 FEF 17 o] 6 11 2.9 0.114
A& 2eE] 2-site 6 2

LA S5 14 18 39 0.130
EAF Y o] 52 AdA=A &g 4 1
o3 AdAdoH dAdHo UL 16 19 4.8 0.182
Az A% FZEA 14 6

AXEA} 6 14 5.4 0.014

S 24

te® BAASE ¥ 100 Y 9w, PRRS A HCl Frhehe RS (p<0050)8 2.k
U B8R A% FRFEN IWANE Ardd FE BARA 4o A, drAges
3 EARALY BANAE ARR AAFYALE 1S, PRRS FBLLAAE A
A F GuwA AN, ARAGas B A A A4 2 AATEANE A AL F
AR/ 2%/A% AN, AFTGANE BudFd 53 0 FRETY A9 L EA 7 o] FF
2o AFEA MTE, G FAL 99 A9 BE Py BAANE $F A9% L A9

A8 g2t B WPl 9K, B2 4T L 79 2 BA B UF 294 Geug e
F, BE WY Bd B4 53 U B 2 B 9% AES AT, FEFY A% 2 A=
delME 4 wd 3-10km oWl FERF £ 57 o4d A9 247 PRRS AWl 73
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i
P
o
ft
£
iu)
L
£

¥ 10. 2+ 248 W F EAE5

W AAAF HEFLA  z-value p-value
L $EFE
THE = 2 AR -3.3414 19048 -1.754 0.079
AAe =9 2 AR -3.7912  1.3376 -2.864 0.005
JRES] TRE YAFA -145649 235450  —0.006 0.995
A7 FREANA A F7IE -0.2102 12003 -0.175 0.861
A7 FREA 9 HAH 166246 235455 0.007 0.994
9 ZREE £X 1.0306 1.2994 0.793 0.428
IL WEAdes
I-1. SAV/WHEAA/718 #e
A w& -05529 11077 -0.499 0.6177
A AN A G 2 Ex 3.0551 1339 2.281 0.0226
3 ax9l dHF 2L TE 1.9386 1.3832 1.402 0.1610
THE ANAAN E EFAE 3.3525 1.9378 1.730 0.0836
I-2. PRRS <& 93 84
BAL g2} -14603 11076 -1.318 0.1874
EAbd 33 0.2697 1.6969 0.159 0.8737
&g JE F9 1.5993 1.4718 1.087 0.2772
RN ) 1.5258 1.3862 1.101 0.2710
AHA A & 0.9519 1.4572 0.653 05136
AR A8 F B A« 2.2191 1.0202 2.175 0.0296
. o9 dasr
-1, A ekt Ad 2 A F%
At A HA HEoleA XA AAE 17044 1.2883 1.323 0.1858
et g F A/ A5/Ax A 2.6850 1.0704 2.508 0.0121
HAAY SFAF AYAA 2.6838 1.4148 1.897 0.0578
m-2. 2= %9
Puxd 54 0 £347Y9 AJAF -25500 09438 -2.702 0.0069
A T olTT R} AFE TERAR 2.8230 1.0266 2.750 0.0060
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Q
AR e 884 w3 g WA PR 1.1046 1.8470 0.598 0.5498
A AN R 17.4801  34.0364 0.005 0.9959
AR EmE Wl AR -166051  34.0369  -0.005 0.9961
AR U R Zolqle AYE WA 2.2266 1.6104 1.383 0.1668
WEAE SESPR AN -06372 17981 -0.354 0.7231
Uy g E Agga -0.8910 22476 -0.396 0.6918
T AdE € AL ZE L 4.0005 1.6191 2.471 0.0135
FEAS] A e E5 2.6567 1.7076 1.556 0.1197
-4, % 47 2 79 £EHe
T 4T A -17549 342510  -0.005 0.9960
Wy g old wEEd € t2Ed 715 20092 322242 0.006 0.9954
& WFE 294 HLEY 57 3.042 1.3490 2.255 0.0241
EAEYGE A4 -1.200 1.4870 -0.807 0.4197
-5 &% 49
RN EFNYFL +9 -1.3270  2.4913 -0.533 0.5943
BEENYAL 57 AA AX 2.8034 1.7981 1.559 0.1190
AARAT F

& A AA 0.8646 1.1568 0.747 0.4548
b

4.5536 1.3079 3.482 0.0005

V. FEF9 942 % A4
7V& 7t7k PRRS ¥4 d=47HA Ad 17.1536 31.4660 0.005 0.9960

Vg 7V FEZA A -16.1169  30.4371 -0.005 0.9959
&7 W7 3-10km oW FETF A« 3.0137 1.4055 2.144 0.0320
RN F =274 A 1.8155 1.6258 1.117 0.2641
AH TEER A o] &t F=F T -0.3465 1.6006 -0.216 0.8293
Ak Al 26 3.0281 1.8426 1.643 0.1008
AL U o] FE R & AHAR 0.5931 2.2778 0.260 0.7957
A B AA 2.4703 1.8257 1.353 0.1764

~ P3Ol 005HTF HE FE

eld, aea FEFY 94 2 Axdez yryr,
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E 1L s B4 8T 2P HPE

Model x? df p-value
L 3REE 10.4 6 0.110
I WEAgdas
I-1. EA/UFA /7] € & 10.2 4 0.037
II-2. PRRS % 93 84 12.2 6 0.059
I o5 esr
m-1. siA dstxk A4 2 A FF 11.0 3 0.012
m-2. 2+ 49 12.1 2 0.002
-3, gl $9s A% A4 =5 39

g 9.6 8 0.300
-4 53 47 9 F¥ L 9.7 4 0.048
-5 =% 39 14.1 4 0.007
IV. ¥=49 9A 9 Ax=H 9.1 8 0.340

# df(degree of freedom, A1)

2) B7HEd 8= B4, 37HEY A% #4849 299 ¥ 4% dE R PRRS

JHE B

1. PRRS 918 % H7F 947 /M8
m GAE 24 & 2 7H
O PRRS ¥4 93d% H7Med 85 &4
- Group Lasso 3]#A#4] % Random Forest 7| < o] &3le] 71&F] Hog
12 etA kS WY £33 PRRS 44 EUA ¢S vA= TRLEE &4
- FTREV =2 B IS AE A¥EASL, TR *e B2 HUF £FA ALt
7] 9% ZAXNEE &
O 4 7teA A& 4 AT A e #d = HE
- %A AEA FAE A 2 AA FYES FALY A #3E g NS FAs)
98] Random Forest, Support Vector Machine, Logistic & A& & o] &3 A A &
Al @7}
- A Ao MAE AT A A4S 2 AA Y HEE =&
O 7€ ¥ &4 7I$XE 1#H3 PRRS 918% 4
- Logistic 3|AEA & o]&3te FERFE AT8L, UF AF8A oF 8 s
49l 4 714 &.%1°] PRRS 44 EQHA WA= 4FS &4
- 71E kA 8 A LA 4 A 8l
- HF A 2F & o83t Z 7PE PRRS ¥4 918 g&& 4=
O PRRS %= #H7} Mujx At
-3 9 ¢ 5 AHAT s AFEE HUME Sg A8 "l

FEZ

i

’
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- %712 PRRS 44 914 &&
- %% PRRS 919d= #7}

ANzt A2 AE353H7] 93 R code
& 5
- GIS AR E o] &3 A9 9

7Hd MAEQE AA 7%

o
=
=
T=
Y= B} 29

PRRS §7t& & 7HEA 7 mE
PERS L=

S8k B w45 4E bt
'E o TEpoll ST A e = -4 3 A - |
24 s BRCs SR AN 0E Hes de Ha EE AHEA R
g || -=5c 6e 2 20 - VB HE, GBS & PRRS E*’i H 2
. = e 4 Fds i gE « =7HE HEE @A
[=]

[ 1
X
= 4 = Random Forest

:;jl : E:?;:‘Bfm 23Es + Supper Vector Machine * Logistic &| 3|54
g 3 Forest - Logistic 5784

I2%¥ 1 PRRS 91¥8% H7F A9 dAE E4U8& 2 7Y

2. PRRS ¥4 3= H7 &3 8% #4
@ Group Lasso 3] A %4 2 Random ForestZE o]&3% £33 Fo %
[J Group Lasso ¥ A#4 2 Random Forest 7] &
O Group Lasso 3 A&
- Lasso(least absolute shrinkage and selection operator)+ <& AL} TA Eyeo Ay
HE Eol7] f8 IARAAA HFAE 9@ A3 E Fdste FHOE Ho| AHEE
- AEF HEA SHETY FU7F A B F9dE AMEE F e wHeE ddy b
Bl Agte] QA FE 2 FoRE WA A 7IHA dFHo] v IAATES 022
THIEER 3t FEUTF FFE VA= T8 SHHETES d g UAEE T
- Group Lassox SHHFTES 5T 2522 FolA AEH J& 4&FS LA 2=
5 st WHOR PRRS A1@%= B/ £ o] 71sA7E flvta 7 E o 3 3o A9
£ N2 gr] M52 Fi31 25338 Lasso 3 AEAS A &35HA 2
- mEtA BFYE JdYAE A e 23 dEiAE F8E5E JUME F IS
O Random Forest
= YAE QU5 (Decision Tree)®] 7WdolA &g WHo =2 JALAAYTIL st 3 ¢
ol & gty 3ty EglE AAStE Aol ¥ Random Forest® 3tue] A& Eﬂ ]‘51
oA ol EY AMEHS T3 v FHE HolHE ®EL i EFE AT
olg AYS AHE AMLF
- A G JAEZUTFE AMEStE I Hlaste] Ao FAbo] Ay wiEe] ®Btt
o]-7bz40] AITE = £ 9&

- Random Forestt® F4W 39 %%% HAE SHHETEY F8E
£ o] &3t WAl &8
[ Group Lasso Logistic 3] &4

O ¥ AA

- Group Lasso Logistic 3|#A&#4 9 &£
A& A¥E binary ®Fo]7] wEol ¢

- SHHTE A¥E WEY T 9
BEE Ade84 170, Wi H‘n‘ﬁ

A1
&

M

i
N\

8

i)
4>

o, ol

W4 PRRS ¥4 QM &5 ot 03 185 7}
At 3] A EA o] ol Logistic 3| AR S =33

A EE £ 9NE AFSSIA S (3
2870, 92 P A 4874, F=F EA 1270)

=

B~ —lN
ofl

E

iy

ft

o

u

2

N,
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O

HdE SeE A gl mE A Wi =4
AEE g AGS 25904 17HA] F2 gro2 WA 54 SHESs AAAs &
o] 0] otd g& 7kA7] Al&st=d, o 2 Agtel A 00] obd AFHE A SHEFY

5% FEuse VAT 9ol O & A0E ANT F AL

- Ak 25715 Atelel A= #3 B3_12, B3_6, C5.5 5 37 AlFgke] 00] obd fFoua e

AAZ NAE (B31213 o] FYUE o] BE 1S ¥WFY W5E drusssas @
Eold AT WY £HE @)

L SR -081MRE AR 2oz Wase A4 Ade AR AL FE G

Coefficients

| ds = =
2 e [ o
e i .,,_—_.I
(5]
0 @©
o -
o
q‘ -
? B &
._;,.'_,--a-" t:
i =
o o m
o= e
_o-_'-'_'-'_
_H_-FH-F'_FF
_:-"-F'-FFF
@ | __rﬂ"ff
T T T T T T
24 22 20 18 16
Lambda

%Y 2 Group Lasso Logit 3#AEA9 SAAST 2d=Z (AHH: 25715)

© ARSI o E AL 1575 Alolol A e &3 A2, A9, C3_1, C3.8, D1_4 59 37 Azl

00] obdl FIAMF FE /HH7] ARHE RO HNT F AT

CAg 5L Aol ME EHome 9l o $EE w K9 Agd £V SPA5

2EE F1
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5 83

%
c

0s

Al AT

€313

Coaficients

I:I'I
I
|

Y I
i

|
L‘u
J~

{]

21\
LiF ] 1
i

/!

|

'

il

i

s

t

|

1}
b}
i
|
Il.r

i
|
1
"
I

ITTTEN F 1
C3 B2

!
014

121

E3

T T T T T
14 12 10 a8 L]

Lamida
1% 3 Group Lasso Logit 3|AEA 9 IAAST 2HhEZ (A\HSH: 1575)

cim

[ -

Coaficients
AN

T 1
Azl

]
|

AN D14 A

Larmirda
3 4 Group Lasso Logit S|AE4 9 3AASF 2= (AHEH: 571)

o AE HdE A E FT SYUSF FAE

- 9 e A Fo8 FAAFE AAE SYUFE ofd Esh 2ol AU

- AA 997 WF F 427) WEUE foud Ao g yEhygon £33 C5.5 C2.10, C3.5, D1_6
o A% e BEn e FBVAE AAL Yo} AAALI Al 002 FESE o
e e

Aol ¥& PRASE £5WUSA PRRS F4 BAA 476l § 2= 9%
AN & A

Cels A AREE(B_I2), EAVE %8 BE(B.6), FREY oRx EUARAY), BE £
B9 £4B3 59 FANN B JFPL ndl

o

A= AoR2
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A ¥ e A8 7 A
23 B3_12 1
21 B3_6 1
17 C5.5 C5.5 1
15 A9 1
13 B34 1
12 B1_6, C5_8 2
1 A2, Cl1_1 2
9 D14 1
7 C2_6 1
6 B3_3, C2_10, C3_8, C5_11 C2_10 4
5 C31, C4.6 2
4 A3, B1_3, C2_4, C3.5, C5_3, D1_3, D2_2 C3.5 7
3 A7, B2_3, B3_7, B3_11, C1.5, C3_2, C4_7 7
9 B2_4B3_2,C1_3,C1.7,C2_2,C2.9,C4_2,C4_.8D1_1D1_6 DL6 1
, D2_1
F A 42

¥ 1 Group Lasso Logistic 3| AE4 Ad W g2E

[J] Random ForestZ o] &3 2% £

O Wg HA

- Group Lasso Logistic 3| &4 A9 FL3tA TE5HSE PRRS &4 E4A 57 we
0% 13te 7IA & binary ®5Z Jo g

- SHHUSE U A1EE HUMEE 5 HFE HFE o)Fod BRE £ 99ME AHES)
e (FRFE AP8A 1, N d84 287, 9% P84 487, FEF 54 1270)

O By A=

- Treed] & 500712 A3t Random Forest® HA3} Azl A3 == £7]A] 9719 ©
FE 99 FEF 49 o3&l HaUt He Aoz YeEd

- HA gL 2 .97/01 , A4 PRRS ¥A4E& &4o2 X AHe 2a-&

QA& 121%% Y HA FES FHde= B

rﬁ
r°"
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©)

Type of random forest: classification
Number of trees: 500
No. of variables tried at each split: 9

OOB estimate of error rate: 21.97%
Confusion matrix:
pred
0 1 class.error
true 0 80 11  0.1208791
118 23 0.4390244

¥ 2 Random Forest 28 A3 x

1520 25 30 35

10

00 05

B3 8= 4
O 28 yHS TRE AT, xF& SHUT 23S oME TS W9 23 T8E
E =43 3 Aoz tfe EFEL F8E7 05 o2 YEgm HY 35 £F9 T8
T8 Hole ¥IE e Aoz Yed
. ﬁ '
i N\Af‘ M\j W W\f | h ﬁmﬁk\{\l J/\‘ﬁ*
| Uﬂ‘
5 I T T J T T
0 20 40 60 80 100

¥ 5 Random Forest £ 8% &4 A3}

T TRE AFcor AEY AR Fox 3d9 14, 2-4d9 27, 1389 1074, 05
ol 1m|ho] 27/ E ZAIH AL
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=% =85 =3 FoE =3 FoE =% FLE =% FT8E
D1_4 337 Cl_4 0.784 D2_2 0.493 B3 4 0.331 Bl 4 0.219
D1_3 2.647 A9 0.779 Ch_1 0477 C3.9 0.312 B2 4 0.218
C3.1 2.181 B3_12 0.766 B3_3 0.476 D2 0.307 C4.4 0.217
B3 2 1.393 C3_12 0.758 Cl1.8 047 B3.1 0.306 CL7 0.211
A2 1.339 A4 0.756 C5.9 0.467 C2.2 0.279 C4.5 0.202
Di1_1 1.338 D1_6 0.75 B3_6 0.434 C1.9 0.27 C2_9 0.201
B1.6 1.21 C32 0.709 C35 0.427 C4.3 0.257 4.1 0.199
Al_2 1.18 D1_8 0.686 B3 13 0.403 C1_3 0.257 C3.6 0.197
D17 1.156 Bl 1 0.677 Cl1.5 0.395 B3 8 0.242 B3_10 0.191
Cb_7 1.151 C4_6 0.649 C3_8 0.395 C2_1 0.242 B3_11 0.181
D12 1.114 A5 0.646 Al 1l 0.385 C3_.11 0.239 B1.9 0.174
A3 1.067 B2 6 0.644 A8 0.381 C2.8 0.235 C5.6 0.151
A7 1.057 C3.3 0.639 C4.8 0.377 C3_7 0.233 C2_3 0.145
C2_10 0972 C3.4 0.633 Cl1.6 0.363 B3 14 0.229 C2_7 0.132
C5.3 0.932 B2 2 0.62 B3_7 0.359 C5.2 0.228 D1.5 0.131
D21 0.907 Bl 2 0.587 D1.9 0.357 B3 5 0.228 B1.8 0.08
B1_3 0.863 B2_3 0577 A6 0.356 B1.5 0.227 C2_5 0.077
B2_1 0.862 C2_6 0.551 Al_3 0.351 C3_10 0.225 B1.7 0.018
Co_8 0.815 C5.5 0.543 Cl.1 0.349 C1.2 0.22 B39 0.007
C2.4 0.812 C4.2 0.516 C4.7 0.346 C5. 4 0.22
¥ 3 Random Forest 5854 &3 AE

m B3 FLEE nHF tFA 24

O &#3d 2% 49 A9

O Group Lasso Logistic 3| A& Al W4 9 A9

— Group Lasso 3 AEA] A XAE=E 427)
olo] 6] HIE 259, 476 Alo]¢] 1374

il
il

3

]
€ 3«9, UrA ¥ss
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=9 Agk =3 7h
23 B3_12 1
21 B3 6 1
1£9 17 C5.5 1
15 A9 1
13 B3 4 1
12 B1_6, C5.8 2
1 A2, Cl_1 2
2¢9]
9 D1 4 1
7 C2.6 1
6 B3 3, C2.10, C3.8, C5_1 4
349 5 C3.1, CA6 2
4 A3, B1_3, 2.4, C3.5, C5_3, D1_3, D2_2 7
3 A7, B2.3, B3.7, B3_11, C1.5, C3.2, C4.7 7
4= 0 B2 4, B3.2, C1.3, C1.7, C2.2, C2.9, C4.2, C4.8, D1_1, U
D1_6, D2_1

¥ 4 Group Lasso Logistsic 3 #AEA] XAd A4 £ A9

O Random Forest 2L EE 1838 £9 FY
- Random Forest 8% AFE nE sy 14sY7HA 2L 9 Ad FFE e #9
2ol At HAEE WHEE 149 37, 259 1070, 3¢9 147, 459 210, & 48747}

AEEAE
< TLE JE A 2%
19 2 o) D1.4, D1_3, C3_1
29 1o ~ 2w vk B3_2, A2, D11, B1.6, A1_2, D1.7, C5_7, D1_2, A3, A7
39:9] 07014 ~ 1v]uk C2_10, Co_3, D2_1, B1_3, B2_1, C5_8, C2_4, C1_4, A9,

B3_12, C3_12, A4, D1.6, C3_2

C3_2, D1_8, B1_1, C4.6, A5, B2_6, C3_3, C3_4, B2_2,
49 042017 ~ 0.77] %t B1_2, B2_3, C2_6, C5_5, C4_2, D2_2, C5_1, B3_3, C1_8,
C5.9, B3_6, C3_5

¥ 5 Random Forest 2850 WE A3 WGy &

f

O Random Forest £ 8% £99 Group Lasso £9& &+
- ¥ 62 Random Forest 8% 99 Group Lasso &9 &
- A4¥k2A o 2 Random Forest 8% 99 Group Lasso £$17}
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e

- Random Forest 2% 0.7 ©]4olA & Group LassoolA X¥® W49 X3t H| &0
AFe g2 E2 Holy Aol 93 A& dF= A HZ Random Forest 5 8% <97t
oA A= S

- Group Lasso £$¢2 Random Forest £ 8% X F+E st 14714 2L &9 A
3 Es ® 79 2ol Aot Add Wae 19 67, 29 9, 39 97, 459
1174, & 25707 AdE A

Ques | imprt Ques | imprt Ques imprt Ques | imprt Ques | imprt
D1 4 3.37 Cl4 0.784 D2 2 0.493 B3 4 0.331 B1.4 0.219
D1 3 2647 A9 0.779 Co_1 0477 C3.9 0.312 B2 4 0.218
C3.1 2.181 B3.12  0.766 B3_3 0.476 D2 0.307 C4.4 0.217
B3_2 1.393 C3.12 0758 C1.8 047 B3.1 0.306 Cl.7 0.211
A2 1.339 A4 0.756 C5.9 0.467 C2.2 0.279 C4.5 0.202

D1_1 1.338 D1.6 0.75 B3_6 0434 CL9 0.27 C2.9 0.201

B1.6 1.21 C3.2 0.709 C3.5 0.427 C4.3 0.257 C41 0.199

Al 2 1.18 D1.8 0.686 B3.13 0403 CL3 0.257 C3.6 0.197
D1.7 1.156 Bl_1 0.677 Cl.5 0.3% B3.8 0.242 B3.10 0191

Co_7 1.1561 C4.6 0.649 C3_8 0.39% C21 0.242 B3_11 0181

D12 1.114 A5 0.646 All 0.38 C3.11 0239 B1.9 0.174
A3 1.067 B2_6 0.644 A8 0.381 C2_8 0.235 Co_6 0.151
A7 1.057 C3_3 0.639 C4.8 0.377 C3_7 0.233 C23 0.145

C2_10 0972 C3_4 0.633 Cl.6 0.363 B3.14 0229 C2_7 0.132

C5.3 0.932 B2_2 0.62 B3_7 0.359 Ch5_2 0.228 D15 0.131

D2_1 0.907 B1.2 0.587 D1.9 0.357 B3_5 0.228 B1_8 0.08
B1.3 0.863 B2_3 0.577 A6 0.356 B1.5 0.227 C25 0.077
B2_1 0.862 C2_6 0.551 Al3 0.351 C3.10 0225 B1.7 0.018
Co._8 0.815 C5.5 0.543 Cl1 0.349 Cl2 0.22 B39 0.007

C2.4 0.812 C4.2 0.516 C47 0.346 Ch5_4 0.22

¥ 6 Random Forest 8% <92 Group Lasso B <9 #n

- 117 -




<% ATt 3 A &%
Lasso 189 8% 0.7°]4 & Lasso
1£¢$ D1_4, A2, B1_6, C5_8, A9, B3_12
# 249 8% 0804 B
9:9] Lasso 1559 2% 0.70]3} & Lasso C5.5, B34, D1_3, C3_1, A3, C2_10, C5_3,
= 329 2% 08 o4 B1.3, C2.4
Lasso 259 $28% 0.8°]3} &
_ C2.6, C1_1, B3_2, D1_1, A7, D2_1, D1_6,
39 Lasso 3¢9 $2% 0508 &
D3 2, C4.6
Lasso 4% 8% 0.70]%
45=9] Lasso 3¢9 2% 05°]3} & Lasso D2_2, C5_1, B3_3, C3 5, C3.8, B2 3, C4_2,
= 49 F8% 03707 Cl5 C48 B37 C47

¥ 7 Random Forest 8% 99 Group Lasso <& 1T ¢ AAY

O Random Forest £ 8% ¢ Group Lasso <9
- PRRS H7l &% & €& £39 A% A EA

sAo] A

- Group Lassod|A Ad¥E WI4E A 938l Random Forest =8 97 ¥& &A4R
S AASIY HEHS HUe A9 FLE 022 ol 177 &3S AARE u FdE

Agol /1% dolAE Aol FANYE

Ques | imprt Ques | imprt Ques | imprt Ques | imprt Ques | imprt
D14 3.37 Cl 4 0.784 D2_2 0.493 B3 4 0.331 B1_4 0.219
D1_3 2.647 A9 0.779 C5_1 0.477 C3.9 0.312 B2_4 0.218
C3_1 2181 B3.12  0.766 B3_3 0.476 D2 0.307 C4.4 0.217
B3.2 1.393 C312 0758 C1.8 047 B3.1 0.306 Cl.7 0.211
A2 1.339 A4 0.756 C5.9 0.467 C2.2 0.279 C4.5 0.202
D1_1 1.338 D16 0.75 B3_6 0.434 C1.9 0.27 C2.9 0.201
B1_6 1.21 C3.2 0.709 C3.5 0.427 4.3 0.257 C41 0.199
Al2 1.18 D18 0.686 B3_13  0.403 C1.3 0.257 C3.6 0.197
D1_7 1.156 Bl_1 0.677 Cl.5 0.395 B3.8 0.242 B3_.10 0191
C5.7 1.151 C46 0.649 C3.8 0.3% C21 0.242 B3_11 0181
D1_2 1.114 A5 0.646 Al 1l 0.385 C3_11 0239 B1.9 0.174
A3 1.067 B2.6 0.644 A8 0.381 C2_8 0.235 C5.6 0.151
A7 1.057 C3.3 0.639 C4.8 0.377 C3_7 0.233 C2.3 0.145
C2_.10 0972 C3 4 0.633 Cl.6 0.363 B314 0229 C27 0.132
C5.3 0.932 B2_2 062 B3_7 0.359 C5.2 0.228 D1.5 0.131
D2_1 0.907 B12 0.587 D1.9 0.357 B35 0.228 B1_8 0.08
B1_3 0.863 B2_3 0.577 A6 0.356 B1.5 0.227 C25 0.077
B2_1 0.862 C2.6 0.551 Al 3 0.351 C3.10 0225 B1.7 0.018
C5.8 0.815 C5.5 0.543 Cl.1 0.349 Cl.2 0.22 B39 0.007
C2.4 0.812 C4.2 0.516 C4.7 0.346 C5_4 0.22

¥ 8 Random Forest 8% <99 Group Lasso &9 & 183 H3 AA J2E

fo M
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Hedd 3y 2 4 dugsdE 3E A5 v
m SFeNE A it W HEA BE Hs HIt

- & HdA = PRRS ¥4 ESA 53 #EES fg wHo=Z WA P8 A5 FAS
st &3 997 £ EFE SHUTE AMESte A9 did A HAsS A5 A

- Ag A v HE Ago g @E Ae BUEY A "R 5FE 9978 HUF £ A9
& HFFoE AR S We AEVHEC] AEYAE AIAEE 1 HFE FAF o
&3 WHFE JMBEAES WY dF Hdes Huste AR HdYAE HFE FA Aol
driy #E A5 S =Y F ASAE H7HE F A &

- F HA BHES AFedE He S T AS d¥Ho] =2 E¥3H e £3Y AUt
FAtE o] EEH0] BAA He FA TASER BE A FAES AsA FAS S
A F1 EE B SHHSFE 83 o] o= A= A AT Fo VA=A E #
7bshe A

- A AR BAL A AAE FF 4 kS HE83S wW dE AFTo] o= AE ANAEH
=AE #Fdste A

- W ALEE VIHEe R dugFoeE M Aol 2 A2 ¢# 2 Random Forest
9} Support Vector Machine ¢ 118] &S A3t B3} S

[ 28 Jd8xd He vHEA (BFE ¥ 49) 3d A5 Al
O Random Forest®} Support Vector Machine A% ]l
Random Forest Support Vector Machine
& 23
A Favrd | v A A Fgvrd | v
QA& oAg g QA& g g
1 718 2y 22.0% 18/41 11/91 25.0% 33/41 0/91
2 TS 2y 21.2% 16/41 12/91 235% 31/41 0/91
X9 A "L wd g Fd VEEYY EY54 By dE AT vl

- EPHSe HdYxE HFPoE F 49 Random Forest’} 22.0%9 2A&S HoAA
Support Vector Machine2t} ¥ U2 ¥ A& HoF

- 177 £ F42% EYNAE F dudF EF 1%p WY A% AA 237 el S

O &3 A9Ad A4 28X (95T ¥ 45) @ s vl

O % dugjdd He 2 % 54 JF 4% Hlu
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Random Forest Support Vector Machine
e 23 ACE g | gwd | gdwd | AA | 9uwd | sdwd
A& oA oA S-g oA oA
1 AA 21.2% 19/41 9/91 6.8% 941 0/91
2 ﬂ g =92 24.8% 17/34 91 5.1% 5/34 /71
3 o) 2 25.9% 2/ 5/20 22.2% 3/7 3/20
4 e A 25.8% 23/41 11/91 6.1% 8/41 0/91
5 | 22 | 4 22.9% 16/34 8/71 3.8% 3/34 1
6 | "2 az | mae | o a0 | us% | o7 2/20

F 10 A HEA 9d duZFE VEEYY £d5E 299 d4d AT vl
# HolH: DAAdoH=E Zdd, 2)80%HolHE Xdd, 3)2)9 RUE 20%= 45

- SPESY AgRe F4E Fodd Aol Support Vector Machine®] A dlo]g &3
Aok Fd dlolE HFAIY #E A7 FASHA ol oy HrE HolEHRE dFAde
Random Forest WH] 4%p 7}%9 o A5 4 37 AAS

- 1778 £%& $4£% 2P A Random Forestel A& A% /A &37F F3R3A YA
ko Support Vector Machineo| A& Adtd oz Mgy & Aoz YEGS

O &3 Agxd A4 A L&/mZH & 02 dugFd 2o
- Random Forest®] A% 718 o7 JAAAUVE d4ugES 7]‘?}23 6}7] ) Fof] HF3
HFE o] &3 e E3Ho lon, #HRYPS vt
AR E dutststr] oo 34% q5 -4 A s 544

K
OJ)"

| g 3
- &4 Random Forest: -’Fﬁ*‘?-lqg‘r ALF Lo #E A
W Support Vector Machine® EHWHF7} 9£3

2 qe
- % 54 E¥o g4 Random Forestdl Al A5 Aol HA &+ AL dAHAZHA A5S
A3 dutsisteE BN A FoEV ¥ £3dEo] B HAd JFS WA F7] @i
"k Support Vector Machinedl A& A5 AEFA7 £ olf& dHloly EAd HU3 Fg
Al7]+ Support Vector Machine® 5474 Wi go] ox&= o] AAE A ¢ vy

B Aes RAFA

m AFaE A Ak ALA #d Hs Ut
O 7t 44 $dd 3d A5 v
O Group Lasso, Random Forest &y % &3 W nvw
- =2 99 ¥ a5 52 ISAE FLStY FEEFE, WRAE, 4588, ¥=8 5
4 4] 81 A4 A+=Z PRRS 44 EUA w4 #E H45S FUEIA S
- 7tEx AHE $He 1) Group Lasso 9%, 2) Random Forest 9, 3) Group Lasso$
Random Forest 2% <9< 37FA %] diste] /‘3‘5 < H A3 F
- A A E 0] 88 S SHEST AE5Y Wgo|a W] U R A7) il 3
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EEEE

© 2 Random Forest® T} Support Vector Machine®| Y Logistic Regression®] T

2 g3
Support Vertor Machine Logistic Regression
&l =g
AA Fged | S A A Fgdd | S

s QA& Q38 Qo x& oas Q38
1 AA 18.9% 18/41 7/91 25.8% 23/41 11/01
2 71E &4 20.0% 15/34 6/71 22.2% 17/34 12/71
3 oS 18.5% 3/7 2/20 185% 3/7 2/20
4 A 14.4% 15/41 4/91 20.5% 19/41 9/91
5 Lasso &4 17.1% 13/34 5/71 23.8% 15/34 10/71
6 o 18.5% 3/7 2/20 18.5% 3/7 2/20
7 AA 17.4% 17/41 6/91 24.2% 23/41 9/91
8 RF &4 17.1% 14/34 4/71 23.8% 17/34 8/71
9 oS 14.8% 3/7 1/20 22.2% 3/7 3/20
10 A 14.4% 15/41 4/91 22.0% 21/41 8/91
1 La;;m w4 | 1626 | 1334 41 238% | 1534 1071
12 o= 14.8% 3/7 1/20 22.2% 3/7 3/21

11 d5%

u!

& 3

o wd FuYFY, AF 29 44 PEE wd 45 va

- % 112 7tEA A8 dyd 9l "é%“% Hwd Aoz 7 e 1e92e9:359:459
HEEd sty 5:4:3:29] 7MF5AE 3=
- A4t © 2 Support Vector Machmeol Logistic Regression®.t} & Al 5o] $43 Ho=g

Logistic Regression< 7}% X A -&of &3t A5 /MAe] 2A YeElYA & Al'g

- Support Vector Machine®] A% 715X #H Lo 93 @Ad Aol /AHAEALH Group
Lasso =99 Random Forest &=$¢1& FTdHoz2 183 A7 Bl ASdA AHadr}
Ao I gL o2 Group Lasso ¢, Random Forest &9 22 YESS

- Lasso+RF 7} A4 239 o=dolg Bd A

T 148%% 9A A FAs AEs
FEHA A A=

i "?“601‘ _‘7}"*}1\49’]' 7]"%2] %/\] 7&1%}\] ﬂlg /\.]_1____ H]_7
FYEa0 9% BE 4% AN 2 AeAs 94 =28 H3

Hle Wel 3l He MAEHE HusRE
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O &% 2 2 71sA 84 48 834 A5
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- A A AdAME
VoA BEFFLTE FAC 2
- Vb AE
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Support Vertor Machine Logistic Regression
=9 2R NE | oaa | ogywd | eywd | A4 | g¥wd | eywd
A& A AL S A& A8 A8
1 AA 18.9% 18/41 7/91 25.8% 23/41 11/91
X
2 ]73] ; &4 20.0% 15/34 6/71 22.2% 17/34 12/711
3 o & 18.5% 3/7 2/20 185% 3/7 2/20
4 AA 18.9% 18/41 7/91 24.2% 23/41 9/91
g4 5
5 Z ;'_ &4 20.0% 15/34 6/71 27.6% 17/34 12/71
6 o= 185% 3/7 2/20 22.2% 4/7 2/20
4 ~ A 14.4% 15/41 4/91 22.2% 19/41 10/91
7VEA
5 &0 &4 16.2% 13/34 4/71 22.9% 14/34 10/71
2y N
6 o= 14.8% 3/7 1/20 22.2% 3/7 3/20
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e
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M

- Aa de] Agole 2520 AT A A I 2A4 @2
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d Aol BEE ez ey fdadd I HeE ol&ste
ao 9% a7t YElUA @+ o= add

4. 1€ 2 4 715X E 183 PRRS 9= &4
m PRRS ¥13d= &4
[] Binary Logit 23S #8349 PRRS ¥HW&E F
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K
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O EAREE ASFERXIFTIAA AHE FHZE e tdaH 25
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- 2(6) OddszA olg A= Aol o] aoje Ald Al dojd &L Ply=1)=
APe W, AR A7 dojd FES AV dojub ¥e FE(Q-Ply=1)= Wy &
AL omE,
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rE
P
o

i

%< | PRRS PRRS 44/94 A% (¥4 /548 0
Breed_Pig THIE 84 (V1A AgE 4 232 A5 34D
In_F Y29d 84 VA AEE 4 £33 AS F4D
=9
Ex_F 9E-AE 84 (VA A 74 #3E JA5 3D
Infra F=EF 84 (UFFA AEd 4 E9E A 34D
% 1 ¥85-4A
m 7]& &3 A& PRRS A= £4
O Fxstd AES &3 38 19 8JAFRFE, UFEAE, 9798, d=3)Y 32
4% ke Fustel 24
O #4239
WS FA X Odds Ratio SHA & = E=9xA z P>z
Breed_Pig 0.050 1.051 0.96% 0.016 3.03 0.002
In_F 0.051 1.052 0.97% 0.024 2.15 0.032
Ex F -0.013 0.987 -0.25% 0.017 -0.77 0.440
Infra 0.030 1.031 0.58% 0.013 2.33 0.020
constant -5.878 0.003 1.129 -5.21 0.000
obs. 130
LL. -61.39
LR chi2 39.3 (0.0000)
Pseudo R2 0.243

¥ 17|18 &% Logit 28 F321}

PRRS ZHo| Ui Ad, THFTE, F=F, J9F9F 809 To2 IS vAE Fo=

LER.

5% FAFFEAM IRAY 8AA FIvVIEHA Y2
2440 E B, Fold A9usE U PRRSS YHEES FASW the Ao o
3 26.1%° YHES EF.

Prob(y

=1)
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O 7 W59 & w9 wsel Be FEusd dARHe A6 54 A9arel dtd 17

2 By 2\] By
8Pr0b(y=1) 3 e =!
ox - ox & — K 2 B, 9)
K K E Py > B,
1+e 14e!

0 5% FAFTAN RN AAE AL URPY, FHEE, FEF 25 1 £F W
sloll PRRSEIH &2 247} 0.97%, 0.96%, 0.58% &5 3t=

m 7E £ =4 A% 34 04] 2 "l
[0 Group Lasso =99 Random Forest 8% A& 133l PRRSIH | G o] Holx
T 23S AAGY s E‘*;-’F—'z" 7733t Binary Logit ¥ o% &4

_I{N'

mEXEE!

L FAA Odds Ratio A 23 EFHAA z P>z
Breed_Pig 0.051 1.052 0.96% 0.017 2.9 0.003
InF 0.044 1.045 0.83% 0.025 1.75 0.081
Ex F -0.017 0.983 -0.33% 0.023 -0.74 0.461
Infra 0.034 1.035 0.66% 0.014 2.55 0.011
constant -6.029 0.002 1.178 -5.12 0
obs. 130
LL. -61.85
LR chi2 38.36 (0.0000)

Pseudo R2 0.237

O PRRS %W FRFE YHAE, =4, 598 809 o2 dFS As o=
HERE.

O 10% frolFFEelA 58 ad FonatA] &5

O #4243 E EU=E, Foy AYwisEo g PRRSY THSGES FAHSE thd A4 9
3 25.6%9 WHEBS T

O 10% -frolaFol A ‘rr-4 g A3E A FERSE, WA, = 81Ed 1 FE W
slo] PRRS W E Wsle 2+ 0.96%, 0.83%, 0.66% Fs3le Aoz 4%,

O 7]& 2 H]??H 23 ATt ik "R Zt MFEY FoFE ET
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wad AEA 24 AF Bl q%a B
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=443
9 2 e Zof 7} E A -7t A

Breed_Pig 0.050™ 0.051" 0.018™ 0.018™
In_F 0.051* 0.044" 0.017 0.016
Ex F -0.013 -0.017 -0.007 -0.006
Infra 0.030™ 0.034™ 0.014™ 0.014™
constant -5.878 -6.029 -5.308"™" -5.333™"
LL. -61.39 -61.85 -58.77 -58.44
LR chi2 39.3* 38.36™ 4453 44.39™
Pseudo R2 0.243 0.237 0.275 0.274
Prob(PRRS=%43) 26.1% 25.6% 25.1% 25.0%

ot

o

g

O 2¥9 HAPr ZWolM 715 HE§ ZPo] 717 FAN, 72 APUFY FAFFE
, 71% 20| Autz oz PRRS HH S fd

S AAE W, 2dE £F JtsAE nEsAY] Wi, 24 add wjdo] 1004
g AEEIIRR, 7+ e Q0 JtSXE nEste Aol P A= 2
o

0.25 0.50 0.75 1.00
0.25 0.50 0.75 1.00

0.00
0.00

T T T T T T T
0.00 0.25 0.50 0.75 1.00 0.00 0.25 0.50

1 - Specificity 1 - Specificity
Area under ROC curve = 0.8082 Area under ROC curve = 0,8046

(a)71¥& 23 (0.8082) (b) &2 =3 (0.8046)

0.25 0.50 0.75 1.00
0.25 0.50 0.75 1.00

0.00
0.00

0.00 0.25 0.50 0.75 1.00 0.00 0.25 0.50
1 - Specificity 1 - Specificity

Area under ROC curve = 0.8243 Area under ROC curve = 0.8249

(©) 7V$x =¥ (0.8243) D) FF-7152 23 (0.8249)
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<a¥E1> 7z 2¥¥ ROC AX

S 13 Ut 239 HFH H2E
TR | A5 73
FA
W 2 PRRS | ()EAPRRS AR FEHE71E)
gg AlLl | () FRE =) 9 AN BEe?
Al2 |2 9% FRE = We?
Al3 |3 A =9] & A HHE?
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Ques PRRS a b c d e f g i
neg 0.1 0.67 0.23
Al_l pos 0.15 0.71 0.15
diff 0.05 0.04 -0.08
neg 0.16 0.76 0.04 0.01 0 0.02
Al 2 pos 0.24 0.56 0.02 0.12 0.02 0.02
diff 0.08 -0.2 -0.02 0.11 0.02 0
neg 0.62 0 0.35 0.03
Al 3 pos 0.78 0.02 0.15 0.05
diff 0.16 0.02 -0.2 0.02
neg 0.7 0.19 0.11
A2 pos 0.37 0.54 0.1
diff -0.33 0.35 -0.01
neg 0.04 0.55 0.32 0.09
A3 pos 0 0.34 0.37 0.29
diff -0.04 -0.21 0.05 0.2
neg 0.02 0.33 0.35 0.3
A4 pos 0 0.15 0.2 0.66
diff -0.02 -0.18 -0.15 0.36
neg 0.11 0.14 0.08 0.38 0.29
Ab pos 0.02 0.05 0.02 0.29 0.61
diff -0.09 -0.09 -0.06 -0.09 0.32
neg 0.15 0.03 0.15 0.66
A6 pos 0.07 0.02 0.05 0.85
diff -0.08 -0.01 -0.1 0.19
neg 0.14 0.36 0.33 0.16
A7 pos 0.02 0.1 0.41 0.46
diff -0.12 -0.26 0.08 0.3
neg 0.34 0.26 0.4
A8 pos 0.34 0.1 0.56
diff 0 -0.16 0.16
neg 0.05 0.95
A9 pos 0.22 0.78
diff 0.17 -0.17
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Ques PRRS a b c d e f g h i
neg 0.56 0.32 0.1 0.02
Bl_1 pos 0.29 0.51 0.15 0.05
diff -0.27 0.19 0.05 0.03
neg 0.42 0.35 0.23
B1_2 pos 0.17 0.49 0.34
diff -0.25 0.14 0.11
neg 0.12 0.12 0.36 04
B1_3 pos 0.02 0.12 0.15 0.71
diff -0.1 0 -0.21 0.31
neg 0.24 0.76
Bl1._4 pos 0.12 0.88
diff -0.12 0.12
neg 0.95 0.05
Bl1_5 pos 0.85 0.15
diff -0.1 0.1
neg 0.59 0.37 0.03
B1_6 pos 0.22 0.63 0.15
diff -0.37 0.26 0.12
neg 0.99 0.01
B1.7 pos 1 0
diff 0.01 -0.01
neg 0.96 0.04
B1_8 pos 0.98 0.02
diff 0.02 -0.02
neg 0.32 0.66 0.02
B1.9 pos 0.15 0.8 0.05
diff -0.17 0.14 0.03
Ques PRRS a b c d e f g h i
neg 0.16 0.1 0.1 0.02 0.03 0.52 0.01 0.03 0.02
B2_1 pos 0.02 0.07 0.05 0 0.05 0.8 0 0 0
diff -0.14 -0.03 -0.05 -0.02 0.02 0.28 -0.01 -0.03 -0.02
neg 0.16 0.11 0.32 0.4 0.01
B2_2 pos 0 0.02 0.46 0.46 0.05
diff -0.16 -0.09 0.14 0.06 0.04
neg 0.16 0.63 0.07 0.14
B2_3 pos 0 0.76 0.17 0.07
diff -0.16 0.13 0.1 -0.07
neg 0.14 0.74 0.03 0.09
B2_4 pos 0 0.95 0.02 0.02
diff -0.14 0.21 -0.01 -0.07
neg 0.16 0.59 0.11 0.13
B2_6 pos 0 0.73 0.17 0.1
diff -0.16 0.14 0.06 -0.03
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Ques PRRS a b c d e
neg 0.63 0.37
B3.1 pos 0.59 0.41
diff -0.04 0.04
neg 0.16 0.32 0.3 0.08 0.14
B3 2 DOS 0.02 0.15 0.34 0.29 0.2
diff -0.14 | -0.17 0.04 0.21 0.06
neg 0.04 0.05 0.08 0.74 0.09
B33 poS 0.02 0.02 0.02 0.73 0.2
diff -0.02 | -0.03 | -0.06 | -0.01 0.11
neg 0.97 0.03
B3 4 pos 0.83 0.17
diff -0.14 0.14
neg 0.15 0.85
B35 poS 0.27 0.73
diff 0.12 -0.12
neg 0.46 0.54
B3_6 poS 0.1 0.9
diff -0.36 0.36
neg 0.9 0.1
B3_7 posS 0.76 0.24
diff -0.14 0.14
neg 0.74 0.26
B3.8 poS 0.63 0.37
diff -0.11 0.11
neg 0.99 0.01
B3_9 pos 1 0
diff 0.01 -0.01
neg 0.96 0.04
B3_10 pos 0.85 0.15
diff -0.11 0.11
neg 0.93 0.07
B3_11 poS 0.93 0.07
diff 0 0
neg 1 0
B3_12 poS 0.8 0.2
diff -0.2 0.2
neg 0.93 0.07
B3_13 pos 0.83 0.17
diff -0.1 0.1
neg 0.47 0.53
B3_14 poS 0.24 0.76
diff -0.23 0.23
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Ques PRRS a b c d e
neg 0.47 0.53
Cl.1 pos 0.17 0.83
diff -0.3 0.3
neg 0.58 0.42
Cl.2 pos 0.66 0.34
diff 0.08 -0.08
neg 0.53 0.47
C1_3 pos 0.46 0.54
diff -0.07 0.07
neg 0.33 0.37 0.15 0.14
Cl14 pos 0.12 0.29 0.29 0.29
diff -0.21 -0.08 0.14 0.15
neg 0.62 0.3 0.09
Cl.5 pos 0.4 0.41 0.05
diff -0.08 0.11 -0.04
neg 0.52 0.37 0.11
Cl.6 pos 0.32 054 0.15
diff -0.2 0.17 0.04
neg 0.24 0.07 0.69
C1.7 pos 0.1 0 09
diff -0.14 -0.07 0.21
neg 04 0.43 0.18
C1.8 pos 0.2 0.68 0.12
diff -0.2 0.25 -0.06
neg 0.73 0.22 0.04 0.01
C1.9 pos 0.61 0.39 0 0
diff -0.12 0.17 -0.04 -0.01
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Ques PRRS a b c d
neg 0.91 0.09
C2_1 pos 0.76 0.24
diff -0.15 0.15
neg 0.78 0.22
C2.2 pos 0.68 0.32
diff -0.1 0.1
neg 0.62 0.38
C2_3 pos 0.44 0.56
diff -0.18 0.18
neg 0.15 0.69 0.15
C2.4 pos 0.07 0.54 0.39
diff -0.08 -0.15 0.24
neg 0.8 0.2
C2.5 poS 09 0.1
diff 0.1 -0.1
neg 0.43 0.57
C2.6 pos 0.66 0.34
diff 0.23 -0.23
neg 0.65 0.35
C2_7 pos 0.78 0.22
diff 0.13 -0.13
neg 0.14 0.67 0.19
C2.8 pos 0.07 0.73 0.2
diff -0.07 0.06 0.01
neg 0.32 0.67 0.01
C2.9 pos 0.27 0.73 0
diff -0.05 0.06 -0.01
neg 0.42 0.49 0.09
C2_10 pos 0.1 09 0
diff -0.32 0.41 -0.09
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Ques PRRS a b c d e
neg 054 0.13 0.13 0.16 0.03
C3_1 pos 0.15 0.05 0.39 0.29 0.12
diff -0.39 -0.08 0.26 0.13 0.09
neg 0.57 0.34 0.09
C3_2 pos 0.22 0.4 0.24
diff -0.35 0.2 0.15
neg 0.43 0.22 0.35
C3_3 pos 0.12 0.27 0.61
diff -0.31 0.05 0.26
neg 0.69 0.04 0.26
C3.4 pos 0.37 0.05 0.59
diff -0.32 0.01 0.33
neg 0.73 0.27
C3.5 poS 0.41 0.59
diff -0.32 0.32
neg 0.71 0.29
C3.6 pos 0.51 0.49
diff -0.2 0.2
neg 0.37 0.63
C3_7 pos 0.17 0.83
diff -0.2 0.2
neg 0.48 0.46 0 0.05
C3_8 pos 0.39 0.56 0.02 0.02
diff -0.09 0.1 0.02 -0.03
neg 0.73 0.27
C3.9 pos 0.46 0.54
diff -0.27 0.27
neg 0.58 0.33 0.09
C3_10 pos 0.8 0.2 0
diff 0.22 -0.13 -0.09
neg 0.49 0.51
C3_11 pos 0.32 0.68
diff -0.17 0.17
neg 0.82 0.13 0.04
C3_12 pos 0.85 0.07 0.07
diff 0.03 -0.06 0.03
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Ques PRRS a b c d
neg 0.66 0.34
C41 pos 0.44 0.56
diff -0.22 0.22
neg 0.66 0.3 0.04
C4.2 pos 0.44 0.41 0.15
diff -0.22 0.11 0.11
neg 0.45 0.55
C4.3 pos 0.24 0.76
diff -0.21 0.21
neg 0.76 0.24
C4.4 pos 0.66 0.34
diff -0.1 0.1
neg 0.85 0.15
C4.5 pos 0.73 0.27
diff -0.12 0.12
neg 0.43 0.46 0.11
C4.6 pos 0.12 0.78 0.1
diff -0.31 0.32 -0.01
neg 0.82 0.18
C4.7 pos 0.78 0.22
diff -0.04 0.04
neg 0.62 0.38
C4_8 pos 0.46 0.54
diff -0.16 0.16
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Ques PRRS a b c d e
neg 0.79 0.21
Co_1 pos 0.83 0.17
diff 0.04 -0.04
neg 0.79 0.21
Cb_2 pos 0.76 0.24
diff -0.03 0.03
neg 0.43 0.36 0.03 0.04 0.13
C5_3 pos 0.12 0.56 0.02 0.02 0.27
diff -0.31 0.2 -0.01 -0.02 0.14
neg 0.69 0.31
Co 4 pos 0.54 0.46
diff -0.15 0.15
neg 0.6 04
C5.5 pos 0.24 0.76
diff -0.36 0.36
neg 0.45 0.55
Co.6 pos 0.22 0.78
diff -0.23 0.23
neg 0.38 0.25 0.12 0.05 0.19
Co5_7 pos 0.07 0.39 0.07 0.05 0.41
diff -0.31 0.14 -0.05 0 0.22
neg 0.1 0.9
C5_8 pos 0.37 0.63
diff 0.27 -0.27
neg 0.43 0.44 0.13
C5.9 pos 0.56 0.29 0.15
diff 0.13 -0.15 0.02
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Ques PRRS a b c d e f
neg 0.24 0.22 0.16 0.16 0.21
D1_1 pos 0.05 0.22 0.2 0.15 0.39
diff -0.19 0 0.04 -0.01 0.18
neg 0.2 0.22 0.2 0.16 0.22
D12 pos 0.05 0.2 0.2 0.15 0.41
diff -0.15 -0.02 0 -0.01 0.19
neg 0.16 0.31 0.24 0.15 0.07 0.07
D1.3 pos 0.05 0.24 0.12 0.15 0.17 0.27
diff -0.11 -0.07 -0.12 0 0.1 0.2
neg 0.31 0.38 0.21 0.07 0.03
D14 pos 0.12 0.24 0.15 0.39 0.1
diff -0.19 -0.14 -0.06 0.32 0.07
neg 0.07 0.93
D1.5 pos 0.2 0.8
diff 0.13 -0.13
neg 0.31 0.45 0.24
D1_6 pos 0.29 0.39 0.32
diff -0.02 -0.06 0.08
neg 0.42 0.26 0.32
D1.7 pos 0.27 0.15 0.59
diff -0.15 -0.11 0.27
neg 0.24 0.04 0.19 0.53
D1.8 pos 0.17 0.02 0.22 0.59
diff -0.07 -0.02 0.03 0.06
neg 0.21 0.2 0.48 0.11
D1.9 pos 0.12 0.1 0.76 0.02
diff -0.09 -0.1 0.28 -0.09
neg 0.2 0.8
D2 pos 0.2 0.8
diff 0 0
neg 0.12 0.3 0.01 0.01 0.04 0.52
D2_1 pos 0.07 0.27 0.05 0 0.02 0.59
diff -0.05 -0.03 0.04 -0.01 -0.02 0.07
neg 0.35 0.09 0.56
D22 pos 0.29 0.07 0.63
diff -0.06 -0.02 0.07
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Al 34 PRRSV 74 oA Hdz fm=4 2 @424 AT o
Brksk A g A

1. PRRSV X2 IREAY FAHS %‘J goluegg 75F 9 &% H7 (14
7L AEEES #Ed AA 9 AAE AEEE9 fFEA 34
(1) A EZ HA S T3 PRRSV &4 7}% Ed& A
(1) Fulolgl 2~ a5 S Hole HAE 7|vt g E9 A5AM 9 3FE Fx A
(W) A4 JFES 728 7oz Y A
Ry O FE', o
’L reagent B | o
1 e |
R T f._-_,.-"\-,,_ R'E Gosg, R e R'
3 2 3 3 2
R1 R| t.} H-|
OHC. A _R; A Ry
| T, g X |l .
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da-k fak

(th AAE s 7872 A4S A 7714 E 2S5
() 271&4d 28 AA st 3¢E 3S I A AE SEE 3& dstol=

49 SN S T3 AF FFE laks 48T

(mh) FAE FFEEL enone 7Z2E 7HXHE 94 H enoned C=C |54 oty
2 trans C=C o|F 2% ‘/}E‘r‘ﬁ

(vh) FA4€9 FFE la-kE MPLC E& HPLCE o|£3t9 ¢& RB% ooz AA g

2) TS o83 A=Ed F=A4 §4

Oh AAE A=Ed9] 4 2 Y -

(W) F=A #4899 F8 w32l Aldol e HASE AsA oo &)
(methanol, ethanol, DCM, water, THF, DMF)& A]| %%t

(th) A1=3% 9] &9 3 methanol® ethanolo] Aol &< YELH (54778%)

() A¥E &v] methanolS ARE&3te] A Fwf (FA4h, bk |71 =7 (NaOH,
KOH)5<& °o]&ste 29 kg 1S HA3

(vh) A S el vs) @714 SuldA 22 FE&2 FFES AT

(vh) {bg 2% 279 HAZE Y3 25, 45 60T o M7IA] 2EA §H&& XY g
(D) W& AAF 5, 45, 60T A7 LE BE FE 589 HH2L AN
(ch AYE FHBL 0§35 FEA TA

() AR A= ()3 WALEHIE Ua-k)E A3l aldol FEWSE AYshe]
FEA T4

(Z) Aldol = §WH8-2 methanol& &= AHE-3te] H7] FHufjste] vk&S W PAZ
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. PRRSV A& FREF S T dolBy 75
(1) AIEZS 7|92 2% PRRSV X5 $HEF 34
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(W) 7idd 33HEL benzened 7|Wro 23k A-ring ¥ B-ringl 2 FAEHO goH,
A-ring ¥ B-ring< enonel® AZAH &

(th) %% PRRSV &4 /¢S AiA A-ring 3 B-ring®] #€7] R'¢ R)& o
FetA WA A o] SjtE {4

(=h) :rL7‘ g4 #A (SAR) #4& TIlA A7 (RS R Wl wa& &4 |

A3t

(7}) :rLz g4 #AZHE A-ring9lE hydrogen bondingS e F A+ 7157 E9]
2a83s g%

(¥} B-ringdll& A|&A4S U= X37E FS 4S5 eSS 9

(A 7x-84 #A (SAR)E "8z HAE F=4 4 % anti PRRSV 33HE
olBy g =

(o) AAE 3FE 72T S A F1FEE HF

AE 93] 150g9] silica gel ZH S o3 MPLC &

(W) BE<E AAL 9& Ethyl acetate$} Hexane ©] &4l ZAS HZA3 do HF
eSS A

(th) MPLCE AA7} B7bsd sES] 4% HPLCE °|&% AAE F71E 1P g

() HPLC® ¢ C18 94 Prop AHE o] &3l ue= AAE 13y

(v}) HPLC?] 7% ©]%5A& Methanol (0.1% TFA)3} water(0.1% TFA)
Z1 2y 5}

(vh) ¥4 € 33FES HPLC/MPLCE °©]&3t % 98% o149 AAH sFE 75

(*H) H-NMR, 13C-NMR, MS 59 £4 7l€< o848 ¢k R 7% &<l
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>
ofo
ol
2

t}. %3 PRRSV A& 3¢&E #olBeg 9 in vitro &% F7}
(1) =49 golBegE ol&sto AAF HHY Jd& F H in vitro &% 37}
(7H MARC-145 A ZF& o] &3t @4F7 & &5 58 7% 44
(W) AEd FIFEL enone TRE vtg oz 74zt woho] benzeneo] 9Z24E TERE
Ad (28 3-3)
(th d¥d 7z SHR7Me, FE5Y AdE 50 /A= 71 722 ol & H¥
o2 I =4 A
() A¥E 7E7%9 &% TS 8 2F9 A-ringd B-ringol thgd X371 E
WA A b9 39HE E‘ro]‘ﬂ?fiﬂ T5
(vh) 4B 71E vgeE A=Ed =AY A8A 4 A7
(¥}) Porcine alveolar macrophages(PAM) MXEFE o] &3t &3 7}
(Ah) AEs 24H7E 8 @8-S Bole SFEY AFA

ot

(2) B7H4
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(7)) MARC-145 AlXd A &En|g ®F vlo] 2 51 VR2332 vlo]|H 25 HA AR
3t

(W} EZdL 718349, /75 £5 ATE AHESHY 8 mg/mld FEE FHEL
g2 & AL&3te] 80 ng/mlZ A=A} 84 ste] AL AFE-3H

(th HAFE 98 34 S22 sjduAE A&t 28l A& 3148k 40, 20, 10, 5,
25 ug/ml FEAA Futoly s FF B AESHE HAE ol# 25 ng/ml7tA
b SE FMuSE Fad A9 25 125 0625 03125 0.15625pg/mltA 272
s|M st HAME AAIE

(2}) VR2332(103 TCID50/ml) ®pola{Z wjFe] 500 plet &= wigFuiA= sA4g &
HEHES 96 titer tubesol A 3 S 4oColA A F ] 307 S Al7IH,

=g 1087t 2 &80 F. HlolglE YExTY BEE fiEgEd il wig

Hj x| &} npolel AE £ty TUS WHoE AT

(v}) ¥kgo] &5d &3 100 pl& MARC-145 MX E+= PAMO] HF sk 37Tl A
1A ZE &< HH%H:P EddETS ol a7 x3E &Y Al v o] F
de T2 4 "é“}‘b HE st ¥=}° oz FH| g I HAEE U

Hlolel A%t HF et FAANET I IR vt FF S48
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(A B 54 F AFAE FAsY wlFuAE AMgstel 99, 107, 107 107, 107
10° 2 338, MARC-145 ©3AH X7t A E 96-well platec] 3Huj$ F
8-wellel F3d ¥Hg<) 100 ulE A5

(oh) HF % 37ColA 54 &<+ wjdst, §F 59 F PRRS o]y~ 5o g2 £
A g o] g3t [FAE AAE & ulo]g 29 EXAFFE AT AAT

(3) B7+4 =

(7}) 93PSY-1-08, 93PSY-1-11, 93PSY-1-12, 93PSY-1-13, KMJ-1-46, KMJ-1-72,
KMJ-1-73, KMJ-1-74, KMJ-1-76, KM]J-1-77, CMA-1-3, CMA-1-4, JJH-2-50,
JJH-3-51, JJH-3-52, BSA-1-22, BSA-1-23 ¥ BSA-1-32 5 ¥ 18%9Y A&
24 % MARC-145914 PRRSVY AJA&Z#HE Hr7lstARS @ 93PSY-1-11,
CMA-1-3, CMA-1-4, JJH-2-50, JJH-3-52, BSA-1-23 % BSA-1-32 & 7%9
FHd=dE0] 002 == 004 mM9] TN ¥ 59 Fupolx EJ%%
Atk (29 3-4).

(1) ﬁ‘ﬂ}"]ﬂi’\ a7r #Fd 22459 el s a%E Hole FEAAM 22 A
2§ 24MZA AR MEFA o] BEEA Fof kA o %—8— Aoz A
S A

(th) @A MARC-145 MXoA #&3 Frlolgfx 53 dde HQ T
PRRSV F4€ B4l Al¥Ql PAM AEFE o] &3t Futolglx 53 AEE
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H7tE Yt ATFHUY (29 3-5).

Antiviral effects against PRRSV
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2k, PRRS #AH Al =29 T& AGF 8|7t £t H7F ¥Y 75
() FEEH9 #H77 Y &4
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HE-E=E=s
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29 3-6. PRRS A& F1r E49 Hr} A 55%

2) FEEH 4¥H3 IPRRSV &5 B}
(1) wpe] 2 <
@ MARC-145 A& ®jFuiA] Apg-ste] Ah v gt
@ VR2332 vlo]#H 25 g3t TCIDs 97He A
@ Hlold = 9717F 100 TCIDsy/100u7} =2 wjgujx|o] wpole]AE 34 sla]
Aol AH-8-g
() B2 34
@ =49 Y2 =0 A RV Y, STHTF £ A5 AHEse] 8 mg/ml
o FEE EME
@ FH & AL wFuAE AHEste] 80 ug/ml= AR} 34
@ 4 EdL WFMAE ARS8t 2ufg A FAskar 40, 20, 10, 5, 2.5 ug/ml
74X Bl Aste] HARGE old 25 ug/mIZkA7E FE ANusE #Ad A4 25
1.25, 0.625, 0.3125, 0.15625 pg/mi7tA F712 34 8te] HALSE AAF
(th B2 W
@ oA wiFet npej2f 2o 500ulet ©AM FrlE T3 WFuiA =2 4% =4
< 9 titer tubesol X E3e thE 4°ColA FF3] 0L WS A7IH, =5
1020ttt & &£50] & Hlolglx dxwe] F¢= gEd il wgFu= s} 6t
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olelxg EFdel AR Yo AIY

(2) wpolel 2z FHol 3 w3

O HeollA ¥kgo]l gksd E3}A 100 ulE& MARC-145 AlX E=+ PAM Axd HF
st 37CAA 147 B9 Mg BANETS welgsst 288 £F9 fA
MUl FAH FER JHF BARS AFee] 2L PP FuY
AAED A PR ST vtol g A FEG FYRETH NFUAT A
9 gAUETS 2 PO Fu

@ HA ZHE PRl 48 B4 200 WE AA welld BAgzT BFaw
59 Bk HIY. P % SHUERTAE NFRADS BFHT A PPoR

S
(v}) wpelejx H7F &7
O ¥ 5Y F FFAE Frse] MjguAE AHgate]l A, 107, 107 10° 107
10° & 3X33, MARC-145 @24 %7} FAE 9%6-well plated] 3Auj4& o
8-wellol T3d W8 100uE HF
@ FHE $F 3°ColA 54 F<t vldsld, HE 54 F PRRS uvlo]g & Bo] GFEF
Ag ol gt AAFEANE AN F upolejx9 EXAFFE HFT BAT
@ Kaeber methodoll s3] AHA sy, FANZFH vlwste] &4 Ao vlo]gx 7
A A7 #A9lE X FES FREAFER s, FF Muse 39E P4
o] FY 9 (median)ZE g+

(1) MARC-145 8jx|zA4

100ml | 250ml | 500ml T=H] Hj A =F

88ml 220ml 440ml RPMI1640(Sigma D5796 or equivalent)
10ml 25ml 50ml Heat-inactivated Fetal Bovine Serum
1ml 2.5ml 5ml Anti-, Antimyco(Gibco or equivalent)
1ml 2.5ml 5ml L-glutamine(Sigma G7513 or equivalent)

(3) FHEHEZ] A3 54 F7}

hH $FREZAS MARC-145% PAM AxdAY AEFAHS H7MEAC F,
MARC-145 =+ PAM A X¥E 99 dulolglx &% H7IE Y8 Fujd FTHE
Aol E3E wjAo] 48AIZF Ftb wigstar wj 12A1%F mith AFAs FASY
-80Ce HIAFFAYI EF 7 MTS assaylt cytotoxicity assay kit
(Cytotox-GloTM, Promega)E ©|&3le] AESAHS SAHE

(4) $REZS FEE |83 FPRRSV &% B7t
(7}) AH8-%E: PRRS &49¢ 45738 A=S A&
(W4 FREZD H&
O Z5EF: YA GFol 03 TREAS 0, 40, 200, 400 ug/kgs T2 &F

- 153 -




FEeth. oo we 33704 FF e
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A &=(EIAAT/AZF)x100

19 AEE=(AF AQAAS/EAAA5)*100
o &=l AR/ AE 499 RS B EHAF] ARF)x100

o AXF oM AR A7l FAse] A# - 24 FAoE BB
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S9& A|xg. o] S9 RaA 55 713 SOmixE AFEE

- A¥HY : preincubationH S A A+

- A3 BFH] colonygo X9 19 FAEXAE FA(ZHE EFHT. HAW
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4 got 24 bsd SR dut B4L FUSE Fo . HAEFE o
| MgE4go] et gt Fo= @
0 %4717 H2 300 o4eg g Fox % 792 &
O #2770 A58 B2 A2 309 oldozA Fojz)zk Yy oFolH. 9
}\6] Z

Ao A FoATA F 30U IEAH = ASA 2= AL

- AREA AN AEEA Fe7) 5% 7 AWEEA gt Ha 19 19
4 fRee] BolH AgFAel BRHW /5% J|SATenE SN
A7), B4 A% AE @ A&/7%e xdad oo FEL Fo BB
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¢ W% Q Aw

of
2
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o T ujF 2 AIFFR Al AAE
dA SFA EALE AEH, BAL RIALN AHY Al
55T Ag7It T HAEE BE AAo st A]dggt
A At HAF g 35S ZF 3T 2 dExTodlA 1059 sk
7

|
)
12
o
©

o FA3stx Al @ 9, GPT(Serum glutamic-pyruvic transaminase %=+
alanine amino transaminase, ALT), 2444, 487 YA HIZFEZE
9, cytokine(IL-2, IL-4, IL-6, IL-10, IFN-y, MIP-1B8, TNF-a &) < X%
st AAg

- A7) FAHA R AR AFS A5 408 ARG FFS AL F
A3t WgY B AF FA SEFEN FNFFS 24 g g7l )
AAE AxHA] FES FoE

-z A 7 SRAEE 2 g 105 gsted 2Awe dAre S
. KAAANA ool BFE 7o) Yskel =AW HAE AAstn] Sol
A 9 ouSols AEuAY WARGolFoR A% WA ge] BAYW F
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AALE AAS =AY AAY Z7E AFEY 2AHHAAT THEIREE
AA ;Ao HAg
H A FA 9 FFAAY A Z4(cellularity) 2 ME ABE&(cell viability)& 2}

&FT % EHZ%IOHH Ha 10794 A3
HAEA ZHA} : B4 AN E FANY WA AR Eo]z @ nEo|H A
2 wAd L“*]féol ew olgd wste] 7z 1F o3 AdE AAe 2

SA] F7HHQ1 294 A ESAHAES AAT
o AAG HAANE : AFEZ] AR ARG nA = FFS BFrtstr] 9
3to] Y HE F &4 ZZg2-’d4 HAE HAHAntibody plaque—forming cell
assay) B HIEZZEH 97 AEE HAAE
(a) &4 =82-gA4 Al¥ ZHAHAntibody plaque-forming cell assay) :
AFdEES 30¢7r Fo% & uFozRyY AHI FAFHAEA gt
NgE2Ae e AXE
@ Algo Ag3E AdEEY T 2 A%l we S1-Id4 HAEY 3
A BAAN7IE AAT 30?—__121'-4 AAED Forzt v FA AHAE
o M GEFE BEEY] Jato TAE &4 9 %38 (Sheep
red blood cells; SRBC)E AFEZ Fo MAILZRE 264 A0 Ay
2 Fo%
® M2 BAZF AMEE W vit o]e] A%
© 2 ANy NHREE #HIF37] Aste 73]
Aol FREAFUE F)E HA S FHANWET
@ vF Ax AEs 2 F22-¥4 AEFE A
(b) A9 Z=2EY AZFHAImmunoglobulin quantification) :
AFEZDS 3047 FAtAA AdEZo] P dig FA vkl

A A Y A A A,
S F

nX e TS B gt AdEE HHS 4 94 FLEs
ZEAIZ & A AE 7\]Z4°ﬂ TP 22 23 AAETEA S HH s}
HHF2EUIgG 2 IgM) 9718 AL HI922E5d HAle S
gk Hln

HE= /‘] R /‘]'ﬁv—fl_’)r ‘417\‘?01]/‘1 12 2 22 A3 o
o]Fo] F F J=F 3 HFT WYSE=EH(IgG 2 IgM) 97t

S AFER Fo 3099] 734 o A gt

o] Alx wifgd HIAE  AFEZDS 3097 FAg $F ol 3FY AF

% 1% oS Addste] AAg

(a) 49 & oA+ wlY¥ HAHOne-way mixed lymphocyte culture assay;

MLC) :
0L ANFEEE ANETEN FAS F ANEFEH sFo)HA &
A ¥ dT(allogeneic lymphocytes)el &) HFE=HE dupt A
(lymphocyte blastogenesis)S AL, A3 HAAEZE &7 st WAL
A EAEA(FZ *H-thymidine)o] DNAWEZ Aol XE ¥ A3

N
N
Y
ruZi
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o A Al F4E HL o 2
@ AE A ZF& ¥kE A E(unblocked responder cells)® thEd 2 AlE
T A PEFEY NFCERE FEHOE AHF

® A=FHE=AH E(stimulator cells)E §FY FAHX APeE HFoZH
H Fodo=z A3 wlo]Ento]ll C e XHAMIS A #3td DNA
d S A

© WHE-A|E(responder cells)$t A=Al Z (stimulators) ] AEES

@ A5 A E(stimulator cells)®] ®¥F§Ao] fleS FRlstAY FHA ME
o] DNAA FF(baseline levels)S ¢ MEAH 7€9 a848 &
Q18t7] fste] 3RkE e 4HE F=Fo AP dxao] 2.3t

©® $AFAA Tz Sz deaiyAE HAE AAE

©® 3724 (lymphocytes blastogenesis) 7AAFE 3= W84 ¥ (responder
cells)®} A=A E(stimulator cells)E 7 FHo 447F s gt & wb-SA
¥ (responder cells)ol| A 9] WAL EA] ALE HAAIGgo=ZH Aoz, Ay}
+ nCPM #o =2 FAst=Y ol AFAHEY WgAxEY F CPM B
ZA A AFHEZE lo] vigd MES] F CPM 1 #k(baseline level) &
WS Yugh ofeE], AFEEA AXEH xadH AolAEE {1-
(A A 72 nCPM/H 2729 nCPM)}x100 &2 % A]g

2 A RIAEE g3y At A dddAAE ARG Fd
Zwo] 42

(b) A&A F7uk$A) ¥ (Delayed-type hypersensitivity reaction; DTH) :

A o2 APEAS 30Ut FASHEA APFE 159 F4-9&4

FdEs AAATL o]F TY FdoE ¥

&
ol Al oA AEA ARk

ARFSE TAHT F 24~484]

@ WY 2 FAFF B 7 HYFUEEE HEFIF 2 HEH
2, ZTEAHFTANY] 2 5994 A9 E 58 AAY e AEI AgE
EoA DTH Whgo] 83 43534 2dE = s 2=z 3 =

ArE HA 047 AEELDS FAS & AAE
(c) Cytotoxic T-94 3+ FHAHCytotoxic T-lymphocyte assay; CTL) :
Cytotoxic T-UF}TE F%317] Yga) 5F9 eAA Fadl FTEAELE AL
43 AXT L dzToA v A X (effector cells)E ANF 8 *'Cro] EA
H 559 elAl A T YEAM E(target cells)9b &7 wijFsh 44175 &
5 M E(effector cells)ot FAMEE 37 wiFe $ F 2 M E(target cells) =
HE 942y WA ES T-U979 NELIAAY Xu7F At & HAA
FI4T A& d3H 25
@ A3 ANIZAFE A7) JalAE BT Al E(effector cells) FAA] F 3
M ¥ (target cells)ollA] AEH oz BEFHE AR EX FHA XY

T WEEFE AT F de AEH dxdol o
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® Agel AHEE= AEFEY cytotoxic T-L o7 AR 7 ARE 2l
kil AAMH Y AR S U
H 5ol Maxwiygd AgAd  AFEAS 3091 AgsE Fost 5 1
oA AEMNE dgES &I AAdAEY A= HAL O
X AAE A=
(a) AAGAAAE G- = AAMNatural killer cell activity; NK) :
ANFEEE 097 Fod T AXF 2 dixzddA AT 0BG AXE
(effector cells)E °'Cro] #2]¥ YAC-1 Y5 A E(target cells)9t 37 4
A ZE wiekst wlY 3 T A A E(target cells) 25EH WEE HAMAZHS 24
e AE SR AFEY. B A A FYF LS v Ee
@ A3 NFAHE A7) Y &5 A Eleffector cells) FA Al &
2 M E(target cells)oll A Atz o2 WEE = WARA S WALA 2] §
AAE F HEFE SAHAY & e A8 dxads &
® YAC-1 d=ZF AMXE 9o & FHA E(target cells) = AHEE 5 3
o, FAMEY AEES P AT
(b) th2] A & (Macrophages) HA} :
ANFEDS 30U AFEA Fog T AFEZo] dAMES 4 o
AMEY FAAG H A= FEFE Fostr] st ot#d Y HALE AAE
@ ZF EF A E(resident peritoneal cell)e] & AF L 7dE ASF
® FZAA(d], vl Qe HE T A FA lipopolysaccharide) 54 &
M X (peritoneal cells)oll ¢ PAIYAH(d, F3F E2 H=) G2 2&

1>
X

3
22A F7F i 54 MY
471 A5 HAA dGAY Zsoldely &4 &AH = dF, Aeel
A dE54d oFE 3488 + e 35 £ Aded e AdEEdd 7=
o=

CRESEDLE R
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% 28UA AAE A
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Listeria monocytogenes &2 Al 1
Herpes simplex virus type I(HSV-1) 59 ulo|8] A28 FAHEI T <

M rlo
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RRTAE 09%(w/y) AAGFE Folshn, FYR2T
Folsto]l FAUTH AYNEAE AEIHA FE AYE l” A
oz w3, B Et d4FR Fahel METel(F 2~33,

A BIREAE AgIHE NPT AT AGnEA st
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37 Fol AREA(CHFAL AWMy Foste] ohjmAs
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# 3 ohEHA L &3

olo

#47

N

1. E-¢HRestlessness)

2. 7] X (Piloerection)

3. 713 (Coughing)

4 3% % (Hyperpnea)

5. vk, v ojg A5 #F
(Urination & evacuation)

6. FF(Lacrimation)

7. &< (Dyspnea)

8. A Z(Cyanosis)

9. B3 &<k (Staggering gait)

10. =2F(Jumping)

11. @¥AH(Gasping)

12. 74 | (Convulsion)

13. AF%(Death)

[ : 724 [+] : 1~29] 24 5 1 o]Fo] #ERE A%
[+] 1 1~29] Z4o] YRR BRHWA 3~69 24 & | o]go] HAEHE= A5
[++] : 1~69] Z4bo] Ry BAYWA 7~12¢] 24 % 1 o|4bo] BRHE A4S

FE S ohbEEA L WA
FE 0o ¥ NN ohbuAx wgAFY F

A kg2 EmE AP ZaA v$AE ARSET,

© 3 A% C57BL/6
S of7|dE RNEZ ALE

33, 5% 5% WY ohumIAs neAde] 4 FHAAZ L B o]
o 7= e

- FE 5 AR 990 179 55 oHo® dto] YxE, FAYET ¥
AREd Fl7e o, NPEA FTe AT 18FEY 27 oo
2 su AgRAste] A% o, WABEASGY EFF oo me Baw
2 AR

- 8% 9 Fa4E 44§34 FAHE QUG A4 Fage:
Jt, EE BRYE e Aol AwAoly, AFAE PR FolstolE Ty

- AR

o AYEAA met AREAste] AF IRE A NG AASY FoiE
09%(w/v) AUNE5E e dEBARE AYEAd weh FAHo] L
A ARA A, EE 0] FUUS ASY

£ gole AY G 2AGY 1A opy] A 4

A A gzt 09%wa) ABAA5E Foa)

oJste] AAY. AAREAE AH§IHA 2

o3, % Az Fahe] WEF(F 2~38), 2~4F

A, WIREAS ASFE NFTE ATF AnzAst TH

g, = el AAF FAQ~3F)02 33 o4 WEFA ]

I

)

N
=~

£ A e g

T
= 4

X

N
=
N

by d

AA 1~3% Fol APstel FAYL ANEE 2T

718 Astel AolH Qe AAE FEHS ARF NGB B
FAY. 8FEe 4G eA A% 205 H44 o 0.05~0.1mlH
FAbstE, ol YaT AWEEY HE $F FAY 4 dFF 2~359
195 FAL. 2NN AEFES ASPA dol $30 4N F

T

HoH
=
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o ANFEZA(CHZD) S AFETEd Fog old Fo4& Ad=d 92 &
F] 1~3%(w/v) Evans bluest E¢3te] 2t A@T=o Aol Fofg. of
718 eFE dHHor A o] &7 AL F] FujE F

o OoF7]FY FAF 302 Fl /\]?é = 74 MAE BFEE £ vk AA
A 79 AF-E A ARetE A vHS FER

- 23 A4  2d8E F ANk 1‘7*‘4 @49 BEA7E dmm o] delH FHgLo
2 sta, A dHEhde 7P v 23 9 g4 aj(Hd 34 i)
1 849 HF 7HEAhE A9

<

s

e

CEEE R
O A3444 A8
- $E gz W 39 339 /UPS ST AL ST e
Qo] 97 G FHFFol Qe RS ST
S ER 4 APEL 7 29 105 olde a9 g9hHoz NYEAL, &9y
23 % FYUETS E
- AWEA  AWEA] A EE BngA 49 g4 21 A 1
gAY A9 FRS B A4 Sulo] FRAA FAA 48
- AR L P AY BHAE
e JUEA 9% A7 BAD A4 AREAL ZR: E: 449 4=
gad ¥ BAME gAHstel ARY 25 o4 JUY B OlmH H3
Hol AR ANFAL. HNFAL A7 Fo] FATNE B} BE 58
oA oF AFH T FEE AIHEL UEEGIRIAAL debA @t
AnEE)SEE AAFAFOE B
o AuRE T 3

A% oop] deFe] 24 AYRAL TR E=E A4
2 84kl AR 25 oo U9 ZBR
]_

& &M=z S !
0.2mle *3st= HHAxIem)E F-Fsto] 2443t

AldEd dAE 3
A

r4
»
2 r-Yl

_}L

MHES FH AA F 24A7F B ABAIZEA o] BFste] AU TR &
Hho] ety HAAFEES AALTIFLE o1, oL FLE FHH(AF)] Y
BA] ¥ Hde=E AHEE

- A

o 1A ZFL ARF AFTEY T IAF(SF 2x4em)d] BHF, T, sHell obd
o] & 0.1m¥ & 9 HH o2 AYFAEH olF ()% (b)Y FAE HE 2
2 MR ZHI}EF T
(a) TF@EE AP 95)/ Freund’'s Complete Adjuvant(FCA)e] 3-&(1 :

1 £3=)

b) AlE=d & & Sz A AFEEAS =< &

() AFEH &q(Es ANIFEES =59 S FFFEsE A4
T)/FCA F3&
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i)

(11 E32)9 (1:1E88)

o« 2 FAE I} AA 1F F W FAT RAE 0 ARG F AYEAE
NGRS 59§ EFHE AAQMm)E P BAAF A
SPEA. B, AGEDe] NRATH Yt ASE ARATHS FEH
Al 2447 Aol 05mle) 10% 298 FAHEF] Fof gt mAde
EF Fol NYEAS B G

o ot AANE 2F ¥ AWEERY BH FR9 EE ZRR@ALIGE O
£ Bo)E ARsn AYEAS TFhE AAQx2mE FHse] 2ANHEFY
AAHES ] of/| A, E THE FHelt gulRiTe $UIE ALY FE 3

;;53_
=
T

H

HE7IZE D ANHE AA F ANFELS THRTFY AdTE ARSI 21N
bR A8AIZ Ao ¥ FukS-g AIEI|E o 75

@ﬁ%%

o WAHE AA F UAZ @ BN AAEE T L HF WSS T 49
gpg BIZEA 4 A4 1q FATY IS T

o HupHY Wile AA FAEE F AP Aol AAY M&(RHE,
%)= T3

o BN F AR o] ANHL TS NFHT AUFE AL
3] 37 A BA2AGH &

e |

4T o
0 kg
1 dho] #8591 ¢f %Cﬂﬁ ikl
2 %'1}01 A5 AA A debd
3 AAH oz 743 Ft 4 FFo] yehd
£ 5. AF#AY FPIE
A& (%) s ¥ =
0~8 1 ol -5 2k 3
9~28 2 of Ll
29~64 3 %
65~80 4 P!
81~100 5 ) -$- 7 g
-2 E o] &% wAadGETALANE
T8 L TERE] WY Fd FH dA CBA vheAE AR o9 dAlE
dalol HA Fa F4F Pl gl TS AHEE AFARA Y FE2 8F
g WA 12578 Abololal BFAlF ] 20% FEHA W oz T
FE 5z AYEATE HOE 45 o)L A
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A&7 5 FAIEE st wid JAFAE #Fstn AE AFS V)
S d3e=w &

A AR doll JHAERE 72 TES st AFTE 7|53t FF A9 wjF
of AFEZEY 25ue 134 Fojgt

AE 2, 3LAdE ‘Al A9 W A HA APt} o] 3t A4,
5¢de FoE FAE

A 6dA 2zt FEY AFS 71=8t 20uCi®] *H-methyl thymidine(®+=
2uCi® T-iododeoxyuridine, 10°M fluorodeoxyuridine)& X 33t= <¢lalgh=
A 250ulE MBS T3 FAR. FAE F SR FES R %
ALY olstd A e A AT E(EE AAE) AASS2A <
&3 olstd o E S 200um HelA ET AR #ol ©d AE FFdE v
AAMEESE AAFZFHIAFE 23] AlFsta 5% trichloroacetic acid(TCA)Z
4°Co A 18A17F AAete] JAAAZ. AAES Iml TCAR l‘f*w"r/‘]ﬁ Imi¢] A€
HolAdo] Eo] gl Hlolde] A BEE )T 994 SHVE H
(= ) ok DPM(disintegrations per minute)@ ¢z =A% E=

AE FAF7IA e Aol FFEA7E o8&t FBAEE SATY

A A3 A7 WA sHYLE FAF(Ee FJAE)S Svidzx
T AR FH YA EAH(EE G AE)o 2 YT S A=A 4= (stimulation
index, SDZ 3t &FNIAH 2 TAE FAAHES skl SIgte] 30742l
Be AAPow ARG oW ANFEHY #AAAFLS SIFt ol AF7IZE Fol
#HEE JAFE 55 1o FHrteteE Ao vgAF

A X5

_1

u]_ }\1‘6‘3/\1 Hog .15:-%

Z

1= 1=

-
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B

ol

e 7

Lo
£

AE o] 8T %

i

o]
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o

ol\

(1) H 7}y
(7h) PRRS
A ol

oo
ol

-

Al 4%F8 HA 12088 FY8te] 42§02 Yol A H e
H] gk 93- PSY 1-1191& 0, 40, 200, 400 ng/kg®] FE=2 <5 FFT3Ah

93-PSY-1-11 HF ¥ 10°TCIDsy/ml9] =2 Fu]¥ VR2332%5 7ZF 259 #AE 1

el 2 mi¥ WZdS T3 HITAAHHIT A= MI: 54, 57, 60, 63). HF

WF APe Axstel wloldze] Avel 24e BAGAT

(2) #7147

(7h wlely & HFE F 154l 93-PSY-1-11& HF ¢ 54, 57 2 609

kel

AeEe

- 173 -

T




SY-029 vEF A=63H)o] vls) o 5-108] @& Ao FF nlojzix FLr}
FZHJAIL 93-PSY-1-11 HIHFE ZFAAE UHA 2vtg BEF npolejxd 7Y
WHH 93-PSY-1-11 & 40 ng/kgs HE 7oA e 1vkE] zp=o] vlo]g 2o
dElen 93-PSY-1-118 200 3= 400 ng/kgs AF3 2FdAE 3 nig=
A= ol 200 pg/kg ©1 e 93-PSY-1-11427} PRRSV A2 159 A=
ol F& Aoz #AFAHIT. PRRSV HF 25 Fo| ZE AE0°] PRRSVe 7Y
HATHHE 3-7).

12N u}L r&ﬂ

Viremia after treatment with 93PSY-1-11

93PSY-1-11_Non-treated 23PSY-1-11_40 uglkg
B B
- G3° - BO"
s 7 - B4 g 7 s 61
g i' — B5 g :t - B2
E . E ]
g = § 5 —_—
g8 =z 2. B
(= 1 g 1 \\v-——_"
[} 2 T T t D-—x #*
g O £
Day of post-challenge (dpc) Day of po-sl—c!'mﬂm'ugﬂ idpcl
93IPSY-1-11_200 pglkg 93IPSY-1-11_400 pg/kg
B A~
7 ar » - Ga
= .- =) = 55
2 M 6 2 9 - A
= 8 = 5
5 44 E 4 \‘\
= 3 S— § 3+ g o
E a. >‘:\ 24 d::\_\h"_‘«:
E 14 —e E 1
L1} L + T T ¥
& &P rar A A B A
Day af poat-chaleﬂge ldpc:] Day of post-challenge (dpe)

19 3-7. 93PSY AX I v A X VR2332 3 ALY F9 dFulolYd 2 =
(W) mlolE s HFE F 450 FH& AAsta Ao S HE 8¥S =
93-PSY-1-11& 200 =+ 400 pg/kgs BEs 1A= w8157 ¥
G2 SebARo] AAHT. A Av|AF Hwd d £42 P Folti(
d 3-8).

(W) vleld = HF T 4571K 9] A5 A& (Average Daily Weight Gain; ADWG)S
FAF 23 93-PSY-1-11& HFT 252 HFITIFA Hls 20 & 495
Aes BAoY TAAR] Foas AHA e (d 3-9).
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&

50+ g & o 400 ug
= = 0.4 —“_?~ " 200
E‘m‘ demh ek = & 40 -
% ‘& Em- ’(«ITUQ|
': 0.3 ¥
A
[ o =
o ' (.24
5 2
g : 2 044
[ ." <
(T e 00— . . .
: o » & &
H B o & ? ®
a9 3-8. 93PSY A A3} H] A X 79 ¥ 3-9. 93PSY A A T3 B A X T 9
VR2332 4% 49 59 &3 #8d &4 VR2332 4749 9 d3AFTFAE

Q) FEREZ AHEE A% FH

Oh SEARES T FEAol THE FEEFY 93-PSY-1-11¢ HE Es=d&
AWsa G F 5ol RPN YR A Abd ARE sheps
A AFLE RTE A Fad Aol dE FHE 2 AR ASHoR Y
3} 7

d A

2 oly

2. @9 de) X-ray 7 JHE ©]-§¥ PRRSV A2Ed 4A 2 4 CAdR)
7k PRRSV ©¥jd 5 who]2f s %5 Al 9id 7284
(1) PRRSV ©¥jd Eafase] 72 £4

1Y 3-10. PRRSV ©&¥9 A 23 &4 (Nspla Protease, 3IFU) @¥2d Fx 2 AgHAE o=
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b @9d AR L3 (Protein data bank, PDB)E 7 M3&le] PRRS Hlolg 29 wulza
Nspla, Nsplb, 3CLSP @iz o] Fx9 84 ARE AA 2 EAg

(W) d@9d 72 ZJreo #d A7 ANS 53 HFTAH2=E Nspla d9AS AAEHAS

(t}) Nsplad] @9d FTZAE (PDB code: 3IFU)E 2A435te, gyl dU] grooved] 23
&t FElol=9) Fo ofm it 7] A

() gwd ArAagsd 24 BXS =3 Phenylalanine ofv|x=4to] FQ3HA duldol &
T4 Yo AFTS g

(7}) Nspla @93 grooves A3t
AL EAA L&

(vh) FEAHAZE 93 Phenylalanineg 7] & hite® A

(A}) Phenylalanine ©}7]x=4F #7]19] Phenyl &3} 71224 A7), olwl 7| & FZAA A
2 FES AAT

=

rr

AT, FEo] FEA AFE + At De

(2) vlol# 2= & AXU @9 d (Hsp90, PDB code: 2XJX) 7% #4

%Y 3-11. Hsp90 @& 2] N-terminal =9 F+x

h 2 €& dAFE T3 volgls duide &F AEXe 9437 Hs guF
Hspd0 B3 7%l 9|E3tm, Hspd0 Tejdo] utolg = F2o FasA &3t
3l RBalg

(W) vpolg 2 @A wi-¢ "ZSHAl Hspd0 @l dol] oEAHE Ko, npoly 2 F
A& A8 SAHE Az Y dwE S ddA 7] A E5FE e &
o] 44

(t}) Hsp90 @A o] x5 EX3 ®»H ATP7} 2§83+ N-terminal, Hsp90 =&
9] dimer Ao 823 C-terminal, clientE°] 23+ middle domainl & &
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|

() Hsp0d ZAHE A= ATP duyx7} dFFeo|w, ATP7} Adste=
N-terminal =" ¢1¢] F+x+= 19 3-11¢ 25

(m}) ATP A% A %2 BEA3H, Asp90, Asndbl, Thrl84d 5o A opw =it
F71E0] P19 IFA F9S FAST JQoH, Phel38, Tryl39, Trpl62 59 A&
FA oA IVERE FAE 2T 99 (P2)o] EAFES U

(¥h) Hsp909] ATP Z3% A FEXAKRE o|&dty A4 PLH &4 99 (P2)o

¥ PRRSV ©¥id ¢ nlojgx &5 A dud HAHE o] ARELY
&

(1) =5 AZH @9d FE2AHEE 0|83 PRRSV A8 FEREH A7

Amide derivatives

A-ring B-ring
a9 3-12. @9l FE7|EE g9 A7

(7H % PRRSV A &4 /&S A w5 AW @¥d Hspd) 7ZHEE £4

(Y}) Hsp90 ©@uld N-Zoho] £A 8t ATP-binding A F€4 499 (PF &5
A 99 (P 288 4 A A-ring® B-ringdl t&sk 37| st FH
54 A

(th FEEH9 7|EE4S ofutol= Fx& AAHA 7], ofufo]= Fx9] R3 A&7
E uUds AA e AAF

(8}) A-ring® A7)+ Hsp90 ©9) & o] Phel38, Tyrl39, Tyrl62 ofv]:=Ait Z7]9f A
T8 A4S & F de 2574 XE7)9 Asp93, Asnbl, Thrld4 ofn| =4t k7)<
T8 AFE T F de F8&A ANEVE =Y s AAF

(7}) B-ring®] X 37] R2E T-3HA #siAA b9 sgtE AA

(vh) @ d ] 72 JEBE ol&sto 11F ES T4 44

(Ah) 1Ad = &4 3IE 72 AERE o83ty t= 7nk A AAT UF)
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(2) PRRSV ©¥ld Nsplad] F+Z2ARE o] &3 FE A7
. A
-}TM\E)LM;- —&
0 .

\Q t
Phenylalanine

19 3-13. Phenylalanine®} PRRSV Nspla 2% HEole FTx

(7H) PRRSV ©@ulz Zs & Nspla®t HEol= AIFAE #4& T3 HEol=9
Phenylalanine ©}v|x=4Fo] Nspla® AFAGGe ZAFsHsS Qg olE F3
Phenylalanine o}v|x=4t 27174 2A3te] T8 3814 &3S 1%

(}) PRRSV Nsplacl Z%3tE Helol=s oFE2 ALE3Z 93
A& Aol A3 4

(th E&AZF, 254 (ClogP), HAIAA T A
Hit stg== MAdste EASH d5Fs
S AAS

(2}) Phenylalanine ©}7]%=2F] phenyl IH& &, olo]x=Ake]  C-terminal,
N-terminal L&A EATE2E 43t o= AAT

S 93] Phenylalanine °©}7] =4S
o By A& A oFE

(3) AFE AlEHIAS o] &5 AW = AF

Oh AAE FES AFH AlEHOAS o8t ZAF JteAdEs AFE

(\}) Autodock4.l 2138 o] 83} Lamarckian genetic algorithm=-
B ol A3

(th) 60_60_60 18]= ¥rx9} 0.375A A S AL&-3te] A3

(Zh) sItE 2 50H e AJEHolAd A3,

o 7 1gA S ol 8% AAE = ¥4
(D) AAE =9 94
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- N . ___._;-h._x CI._H R
[ [ Ouso. [ OMe_soc [ ome
HO™ ™~ “OH MeOH HO™ ~ “OH DCM  HO~ ~Z*“OH
5 6 7
I (]
|
~_-Br Cle ~"“OMe NaOH fehes *’caaf-“”"-oH
K,COj, DMF A sl MeOH-H,0 I
Allylo™ ™= “OAllyl AlIO™ T TOAly
g 9
o o)
amine C*n]_lx’:;; _,--LwR PACI(PPh3), GI"*T"""""'-'if"'u“ﬁ
B, HOER A NH HCO,
AllylO”™ = TOAly 4 2 HO" = ™0
Y~ 10aq ¥ THF, uw il

R = amines

a9 3-14. AA4E 3FEY 44

Oh AAE FFES I F7IFEAHE T3 FHo] A=

(}) 33FE 59 347 methanolS A 23t o ~H 33FE 62 A

(th 49 d2H FE 69 SOLLE AHFstd JFE 7S AL ALY SFE
79 4E IES BB Zulo]=E o]83e HIAY FFE IS FAIIS

() FAHE FFE 82 7] NaOHE ©o]&3t 7Hia] wh&S APAZHoH, ol&
3 JEAA 9L AT

(vh) ZHEAAE 9¢F Thgd ofvlS ofmfol= 3t WHEE o] &3t HAE FHFES T
A) &F

ol

(dh) R35719 @38ukgS 288 =ol7] YA Pd@2) v oA microwaveE FAF
ste] WEES A7
(A}) MicrowaveZE ©]&3F Wkgo] @& ukg7|o] oldt 12 whg W}t Hojd 885

el
() #EA T4 T2 B3 Aldol FFHse AARE AN ge 8o
(methanol, ethanol, DCM, water, THF, DMF)& A] =3}
(AP ¥EE 2% 279 HAIE 913 25, 45, 60 °C & A7FA| 2ZoA ¥-&-& 2P
) 98 454 dAS 93 B3] ZA23 @] uee AL
7h ¢4 9 FFES SH4HE A8 dRstn 4" A

e

[‘

o
ol

(@) F71HARE 06T IAIE BHRAY AFY L O W 75
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| N Ll
| | -~  reagentB |
Hla.. é__ R'z 99% RI::!'___.--' 3.‘-__ S R12
R, R, O R,
GHC w '.:-_____ k Rz- o ',-_:._.: .____.-'- I\.‘__..;.:;-'- . - | RE
| | + 3 i ,l |~ | - J
e H3 ME‘OH MeCr ey R-1 [ Rj
Ry Ry
da-k 1a-kK

a9 3-15. 1x3d =] 71" PRRSV A &4 AggA

OhH 27124 AE 28 Axgso FFE 3¢ A, MY AE JFE 38 &
tatel= 48 4= FHPHES T HF sFE 93PSY-1-11, CMA-1-3,
JJH-2-50 g4l g

) A9 24 3F3E 93PSY-1-11, CMA-1-3, JJH-2-50& A7t 2H & o] &3}
of MPLC o]-&3td % 98% olAo = A=A g

(th) =3 93PSY-1-11, CMA-1-3, JJH-2-505¢] W& FAHEA 152 F712 A%

@) 448 FFELS F7F 497 € TEAES H8A A5 mr&ﬂoﬂ Adg

(3) F4€ & 1= AA

OhH A9 3gEe neE: AAE Yl 150g9] silica gel ZHS o] €39 MPLC £
g E 23t

() = AAY $3] Ethyl acetate$t Hexane ©]l&de A4S HA 3 stoq HF
SES AA

(th) MPLCZ AA7t B7bsd SHES] 4% HPLCE °l&d AAE F7HE AP

(2}) HPLC?] 7% C18 94 Prop ZH & o] &3l uexE AAES A3y

(v}) HPLCY #$ o]%5A+S Methanol (0.1% TFA)3} water(0.1% TFA)S Ap-&3}o]
z18) %

(vh) ¥4 9 FF3ES HPLC/MPLCE o]&3td = 98% °|49] AAd 3JE +5

(Ah) H-NMR, 13C-NMR, MS %9 £4 7|&$& o]&3td €& 2 7% &<

2}, PRRSV A58 4 3E golBe g9 in vitro &% 37}

(1) Addolx FAH] Agdd FFEL AR d7EFHe AL E3) in vitro
a5 %7t

Oh 1A= F 18F9 A= #d =9 H7F 2H3=E HA¥d 93PSY-1-11,
CMA-1-3, JJH-2-50 59 3%9 3s3E Qo] ol&x fA T2 FA4E EZ
3%3 PRRSVY #4 Al HSPI0S &A4s A3t PRRSVY HAS A%
Aoz 4z B4 12F& X§ste] oo 50 RAXE 15F9 FFES
Fo® RF7F 28 F4

& 0
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(W) 1xpd =0 A Add 93PSY-1-11, CMA-1-3, JJH-2-50 59} 3%9] 33 EL dose
o} FAR T WH3lE Fu FES o] &3 FulolgA a5 HUE JAYS IS

<PRRSV 3#ulold A &% H7l A8 =9 33JE Z=2>

CMA JJH PSY PET
1-3 5-22 2-13 156 Hsp90a

2-15 5-23 1-77

5-24 2-8

5-94 1-73

5-136 2-12

5-147 2-9

6-14

(2) H7HH

(7}H) MARC-145 M XA En)d TF vlolglA F<¢ VR2332 Hlolg| A S 7‘4,\]_01] X}-2-3t
() BAE §1E8HY, FRF EE F5E ASse] 8 me/mle) FEE s

v Fuj A & AM&-3te] 80 ug/mlZ A} 5] A3t FHAbol| AE-E

(th AALE 98 314 2L mjSuAE A&t 20 A& 84 8to] 40, 20, 10, 5,
25 ng/ml FEAA Fupoleix &% F AESAHS HAS oWl 25 ng/mI7bA 7t
& FXuSE a9 S 25 1.25 0625, 03125, 0.15625ng/ml7tA] #7123
A8l AALE AAF

(2} VR2332(10° TCIDsy/ml) ®lo]22 wj<ked 500 plet 5] wiFuix2 3435 F 1
B34S 96 titer tubesolA &3 Thg 4°ColA A &3] 3087 ¥He&S AJH, =
Foll 102wt & 5 . vloly & gxT A% AFED gl ujFujx|
o} nlolejAg It TS WHoR HYF

(vh) wrgo] g8d &3 100 ul MARC-145 Al¥ F=3E= PAMO] HF3& 1 37°CollA
1A ZE &2t s EddETS vlolg| vt x3tE EFY Al wjgFuiA el 5
g TR A% EA9S HFEe e WHom FHjg Fd AAEZA dgiil
A2 8] e vlo]ly A%t HEFS FURTH wiFuARE HFS S4U=E
TE 2 UHoer #vE

(vh) 8" ajdeRo A" A 200uE HAAF welld} ERAUET EF5ta 59 F
t #FF FA4 % SAYETAdE FuAIRE EF8ta Y YHeR AFS

(Zh g 59 F AEF AL FAS wFEINE AMEstY 99, 107, 107 107, 107
10° & 348z, MARC-145 ©=A%7} dAE 96-well plateol 4’513“-:‘
8-welldl F3td W& 100 ulEs HEg

(o}) HE ¥ 37°CollA 5 F<t vidsl™, §F 59 ¥ PRRS Hlolglx Eo] GZFEF
AE o]&3t [FAE AAIG F wlolg 29 EAFTE HF AAT

(3) #7437
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Oh 12 dxd ddd 22 T 7P FubolEa A4 @A) FUY 93PSY-1-11,
CMA-1-3, ¥ JJH-2-50 3F°] thd A% B7ks A Pssla(2 ¥ 3-16).

(W 124 Q= 37k Aot gdsA Juteld s a3yt 39 wEoM 24 A F
2ANZIAA] o Q] AEFA 0] AFHA gob ] & A2 AAHIUE.

(th 2 9 M2 1559 = i F7k= A4 MARC-145 A2 E ]88t &
Hholglx &% dHAS Hole EFY el Iy 4.

Antiviral evaluation in vitro

VRZ332_93PSY-1-11_MARC-145 9IPSY1-11_MARC-145
1TH
* -2 g
' - 0 bt P Ll
T T .
¥ & 0 5 = =
oy 1 » 004 Im
8 o : 4 L B H
= ' . u
-zr
= = * L] T -
T Py o 3t - T e OmtmM GoomM RodmM %00 me
Dy o prust el fipel) Cbiveuetrimhine
VR2332_93IPSY-1-11_PAMSs PIFSYI-TI_PAMS (#19)
190
g -
s’ & 0wl - e = a8 hpe
I 001 =
b 002 bl - T ¥
Ty i w D0 b = -
o - & T b
= . : . £ .
;_ F > : -
L3 - E !
sI 5 - - -
o 1 e s 1 o T~ T T R T Ty

oy ol post bmlectian jdph

5 e PR D DS

1Y 3-16. 93PSY-1-11¢ MARC-145¢ PAMS o] &3
Fupolel . & R A=A F7t A3
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Antiviral evaluation in vitro

Antiviral effect of compound 1 (MARC-148)

Cytotoxicity of compound 1 (MARC-145)

i 114
B 24 hpt
& - 0mh _ e W 45 hpt
- = Bai mM &
g" a - QUE MM &
£ | cum .
e o e g - 005 mM
2 o in
B / i
= i
= ,-o-"’l =
iy = = =il | i
R # dp T dpi 1 dp i api a e £01 mhd .03 0.5
Bay of post infocton g Comve iy et
Antiviral effect of compound 1 {(PAM) Cytotoxicity of compound 1 (PAM)
A i
3 . 4 b
'E._" - a 0 mM Hm‘.- -ﬂn'p-r
B = 001 mM z
b & 002 mM & ™
= s - 004 mi ¢ i._ and
g i & D06 mM " ;
[=% & 7o
% 4 ¥
# £ a
w =
g -
e s
o A
o g 1 dp 2l 3 dps & api amm EOT MM bodmA  G0AmM D08 w
Dy of pand imfection jdE) Concenirations

29 3-17. CMA-1-39 MARC-1459 PAMS o] &3
Fupolel &3 R A=A F7t A3

Antiviral evaluation in vitro

Antivirla effect of JJH-2-50 (MARC-145)

B
=7 & OmM -l B bt
'3 ¥ = 00t Emb —

z o 003 =
_=.. = —— - & v 004 m = 5‘_ £
2 o 7 & DO mM '
= 2 » . Eom

a e !
5 S i
ERs =
=, /./ e

- & & an- e
o e " dpt 2 dpe 3.dpi 1= @ mn:q i LD o o ol
oy ofpostlecton apd T ememinie v
Antiviral effect of JIH-2-50 |PAM) Cytotoxicity of JIH-2-50 (FAM)

" 1o

f - e
g peiii s bt -
E =1 w001 mM z -
E & DOZmM i. i -
-;': " = w Al mig - 5 =
B —— * 008 mM 2
E' = i = R i 704
F . g
] e e wn]
: Fa 5

1 ; = =3

e - = &, ',

b/ et rht o g T iy Eimd DOFmM 044 mM GDEmM

Dy af posl infacSan (40

a9 3-18. JJH-2-509] MARC-145¢ PAM<

ol§% Frulolelx &% % AXEA H7t A

Cytotaxicity of LIH-2-50 {MARC-145)

ALoncemralois
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uh, SHEZHS FEE 0|83 3 PRRSV &% B7}
(1) AH&%5E: PRRS 249 458 =S AE

(2) $REF 284 Uy

hH Z&HF: A GFd £0e FHEFD CMA-1-3% JJH-2-50 & 0 T3+ 400 p
g/kgd FERZ ZF JFT S B3t 338714 HFh

(W) ¥ ZAEE APy dse FhHg FRELS 0 BE 400 pg/kgel w2 Y&l
AE ol gt vF HFIoh dool wet 337A HF 3.

(th) B7Fo: FEREZS 0, 04, 2, 4 ng/kgd] TE= Altmo] £33 H 257 549
gttt oo wet 4F74A] F97)30E 24 g

HN

() FREAES 25AFS 5 Puboldx &5 % A4 B}
OD PRRS £430 478 971 129208 TS 41502 o] 44T 3§ 42
Qo] FHd CMA-1-3% JJH-2-508 27 400 pg/kgd] EE FHlshe] 3vhe)

A T aFel ZH7 393 25 HFEAT °E F aF9 Eﬂzloﬂb CMA-1-3¢}
JJH-2-50& 247} 400 pg/kg A Sl 5HFAL oA 3 252 FAA
OFoR HASHL.

(W) FEREZAEY 13 HF F 10°TCIDsy/mle] FE2 FH¥ VR2332E 7+ 1§59 #
= 1otEel 2 mi¥ v7dE F8 HFSAT (HF A= M3 16, 19, 24, 27). HF
T S S AAste] vpol# a9 Hupeh F4 S 2483

(th Hpelgl = HF 4F Fol BE FES A} A7 BHE HAAste] BHeshs o
7t AAgt

(4) B7+ A7
(7h) wpeld = HE %‘i 15l JJH-2-50
dFAA A e EF vlolg A
A8t Th ¥wE CMA-1-3 &5 =
2 1 AAHAT (29 3- 19) o o]
7R 2 JJH-2-508 dE o=
E}i @& FF9] vlolgl 2t AEHA

08 @522 T CMA-1-39 BAld HE3
=7 #AFHJA A4 @ vy A4S+
E FAA aFAAE UHA 2nte] 25 upolY

FESE vtolgl 2] =g S Al A
o = CMA-1-3% Aol HFF 25X
(z

Lo
o (¥ 3-20).
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Serum viremia Virus load in lungs tissue

W satment 5 A H0ughybe
3! FETI v Vioss oud i nge, Lot eonkl Virus s kg, U3 4003 bt
§ a5 3 +1i7 £h 5
< H . E!- = di1) i 7
Eis- n:s i %"
g! 3! i 3
g £l o B g,
11 ! %:I- : :
f o 1B $iE
i L - tHE '
B 4 i Hdx g b T Hie Hax il- - £yl
Dy pisd chalenge ) Dieya posi challenge idpe) [
e
. R ; AL A0 gy Vs oadhrgs JHESLBH2 0O i g, CHAA D 2R 02 g
3 -l 3 .y T
§ sz 3 w1 £
I + 1 H + 1 £t
Eis» %s» S ;gi- é
1 g H i o=
{ i Ey =
E it £ -
3 g g1 1=
3 3 Ho
f Tk U D Pie T Ve o d .u:a i
Cays post chalenge e D post chaene (e
VA2 chalenged animal “VR2HZ challenged anieal
a9 3-19. CMA-1-33 JJH-2-509] a9 3-20. CMA-1-33 JJH-2-509]
VR2332 34749 g F vlojglx %  VR2332 FA7F thg o #E nlojgyx
A4 =7 TE HAAA T

(1) JJH-2-50 =+ CMA-1-38 @5 E& A9 HEFS Z1HA PRRSV 5o] 3

AVE SAT 27 vold s JHEF F 2F7HAE A 32 FFY 5 ol
2 Tt FFHNPL vtold 28 AR JEFT HAE AYsa YA F ourE e
2FNMAE 83 $4& A AoZ #FHY F FAHEZ] PRRSVY #E&
FY =FE A2 FFAHAZE 3-21).

6) FF 74T 1Y A

7hH mEA FF SHHTY JAFFO HIE Fu ATF 2 2FFY §9 HE
B2E % o] E FEEZS HPL 1YE A4,

(W) #3243 FREEE HIT HASdM= AWTE 794 A=
ol ¢tAT Aow AGHY BT £ FFTHFES ol HA HrE 19=
o7 <.

(th) 20159 8dt7|74x] Addd =dE9 s=24dd8S 3 #H71E ¢s58ta st &
S g A4

(H A =2E& dFYNE T FAbsvll F50] Jhed 5o AU AHEE W3
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g o go|n] 53] PRRS &4%%9 PRRS A4 A d&r} ==
2 Ang = EHoR HE EE FHETY AMESE o= A
Artol Hrigtm Tl A ALgo] Jhed Aoz ddd.

Serum anti-PRRSV lgG level

Untreated cantral CMA-1-3_ 400 & kg bwt

- 1y
$5 - 2%

& 5 - (2
3 3
15 7
@ 1 G 1
o
Q,J Ddpe Tdpe  ftadpe 2% dpe Ddpe.  Tdpe  tddpe X dpe
Days post challenge [dpc) Days post challenge [dpc)
JJH-2-50_400 3 Thg bwt CMA-1-3 + JJH-2-50_400 & Mg ket
;: - 119" = 10275
10 - 3 430] - 2 (27
o 3% - 3E G 323
= =
2 20 &
18
% 1.0 5
L1
:;l Ddps  Tdps  tddpe  Hooec a5l Ddpo Tdpo  tédpr 2 dpe
Days post challenge (dpc) Days post challengs (dpc)
“WR233Z challenged animal

% 3-21. CMA-1-33% JJH-2-50¢] VR2332 &4z g &5 FA7 23

342 FREd A8 5% 2 A4 W7o AL GAIE)

7h mpolgl & %5 AW Hspd) @¥idS 4oz 3 2F9 A=Ed =5

(1) o @7elA ¢ =HA BH7] 2F
AEES S}J-/st].—/ glulo]g & A
27} PRRS vpol| =9 S A8t

N

AT, EA A o A
& FaAsg

KR
=
L
s

S ot

(2) 319 29 x4 AL O 2o (29 3-22, 19 3-23)

O Ph O  Ph

NJ\] M)ﬁ
5

®l ©
HO OHL\fN“Me HO OHL\fNTO

1 2

a9 3-22 s3El1H 29 &%

| 35T ABE AN BFe T2
; +
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(3) SEEL 29 F4

i i i
- HzS04 i-PrBr, AICl,
i S OH e OM i S DME‘
[ ] MeOH I ] DCM )
HO™ ™ “OH HO™ ™ "OH HO™ ™ "OH
3 4 5
0
| | H o ~ EDCHOB | 2 F[“
LiOH '| =" “OH i ] DIPEA PRl R T p
MeOH-H;0 + | DMF, W Il 11 !
HO® ™~ "OH N HO™ ™~ "OH ™~ 'Me
B Me 1
7
: Ph
mepea A . L
DCM e h m o
HO™ ™ "OH ™+ Me
2

a9 3-22 el 29 #A

(b = 13 2= 27122 35 o8 19 3-229] WHoE d4H.

(W) S 8= 30 Agste] vl dAH 48 @A, olF ofojaZEd ofRli
Fol24t AICI3E &3ty 313+ 58 A%

(th d71z2stelA geh= 59 e JdEHE 7H54402 7 d, % EDCE
o] &% ofrtel =3} kS FaAM B4 = 1& S

() 83HE 19 4tstAl mCPBAE DCM &wistoll A A st 234 &4 seE
A9

i

rulm

. PRRS upol2zol gk &1 29 gupolejx &3

(1) VR23322 HZET F 3gE1 o 001-004 mM X3gd wixaA wiIFd
MARC-145 A Ze4 PRRSVY F2 o] #o4d UA HAsAL 0.06-0.08 mM 3}t
=10] xZgE HjA] ol A HH°EE1 MARC-145 Al ¥ oA = PRRSVY F2]o] ¢33
AHAT (298 3-23). T3 VR2332E HF3¢ T FFE1 o 0.01-0.08 mM _ﬁﬁ}
vi x| o] A vl g PAM Al EolA PRRSVE F4jo] +A3] oA = At

12

(2) VR2332&8 HIFT F sFE2 o 001-008 mM E3d #ixeA wigFH
MARC-145 A3l PRRSVE 4] o4 UA #HAskal, VR2332E HE T
5 3kE2 ©] 0.01-0.08 mM ¥3d iAol A HjY¥HE PAM Al X4 PRRSVE F
o] 3] oA = U,
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oier2 1 (MARC-145) FHEE 1 (PAM)

- [kl - uM
=3 & 10uM = = 10uM
E e .___.'_.-"‘_‘_‘—‘—\——-‘.._____‘ - 0wl u & - 20uM
= il - - dbuM = - 40uM
s - BOuM T4 - : - BOUM
H o ) - B0uM H e = - B0uM
= — 2 5
= .__._,___._:_-l—-—_.__‘_‘_\_\_‘-‘* =
ey m-—:ho-—o—.-—-
& & & & & o & &
(1]
3@ 2 (PAM)
% B4
-1 = Dl == DuM
& ] = & 1HuM s =  10ub
= “1 - - 20uM =" - 200
= | - - 40uM = e  A0ul
| - == B0ul s = o, =+ GiluM
x| = 0 BOulM : - - - BluM
a8 & - -
- :J = 2 -
- 1 4 "
b =
[ ! 5 - T u,_.—-"""'-n’__.',—..._,
= > - & & & ] &

Dl

a9 3-23. 8= 13 29 50| Y VR2332 Hpol2E o] &%
MARC-145%F PAM A XA F2] A3 @7}

o SE17 29 Axs5A BUt

1) sE1H 29 AEFHS H7EstAT. 5, MARC-145 AIXE 0, 0.01, 0.02, 0.04,
0.06, 0.08 mM<] 6719 & FE=2 2 FHE Z}7te 31ES H7Hs RPMI vl
i x| A 48A17F E=<F wjkEt gt wl 24 A7 with AE=AE A -80T BT
AT 2% $HA cytotoxicity assay kit (Cytotox—GloIM, Promega)E ©] &3} A
x5S AU

(2) 33E13 20] 0-008 mMe ¥E2 %37 wjxo]H MARC-1459+ PAM A %=
24X ZF EE 4BAITE B v g A S3HE1F 20] EFEHA| G AEe} wust
o FJAUE AESAol #FHA &sdkvh (19 3-24).

(3) vlolglx G AL SFAH XA AFA Ed FHoF o folding? maturations ¢
AN 4%4 BE B BE7)5] s, ulolgla F4o] Hspd0 wzol
ZQ3HA Fesitta By

(4) AZ Wl EAsHE audel s vlole s GuAEL B WHE Hepdd &4
& Holm, utolglat FAL 3] SAY Aol e aude AN 99
A 457 B4 (Hspd0)s) Egol BFHolm, B ATYo|ME HepWE EHOE
st gupolelx R 2% &

o

]
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BIEHE 1 (PAM)

B2 1 (MARC-145)

z CJ 24nr = B3 24hr

= h =

Fad - %r =

= £

g g

= 50 z 50

o LI}

H H

3 3

. ] e 10 5
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HEHE 2  (MARC-145) FIEE 2 (PAM)

= T = - 3 2anr = 100

# — #

P B sdhr il

1 b

g 2

= - 50

8 8

@ @

= =

E 5

z i1 ml & o

b 10 20 40 e0 RO 0 10 20 40 60 BO

Treatment Concentration { uM) Treatment Concentration { pM)

19 3-24. 3% E 17 29] MARC-145 ¢ PAM Al X A9 =A%}

2}. PRRSV 3CLSP protease in vitro @A H71E 538 3F9 AEER =&

HICk:
LI
B e T

Table 1. PRRSV 3CLSP inhibitory activity of compounds

Compounds PRRSV 3CLSP, ICgp (eM)® "
JIH 8-33 30% at 200 uM
Rt
93P5Y-3-33 At ChiA2:300
WO
CMA 2-150 3254+ 22 FI’
=N i 11T
CMA 2-152 36.0 + 1.5
CMA 2-153 41.0 &+ 3.5 __{.;‘.-
Ls Al
ovi-01 NA CMA-2-152
]
Ov3-02 MA m
‘\-u'-"""lq W N
ovi-03 MA !
%05, [50% inhibitory concentration) values of compounds rapragent the i r?

conpcentration that caused 50% enzyme activity loss
= NA no activity

PRRSV 3CLSP protease @& 2-& o]-&3F &4 H7}

CMA-Z TED

A A2 E3) 3C-like serine protease (3CLSP) @@z o] PRRSV Y

(1) 200994 A& &
ZA W F28A 4490 BAFNAL, Gao AFHel 98] 3CLSP wel
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x-ray 24 T+Z7F ¥r8 A

2) ¥ d7EL AYIAdTY ATEH?Y FsAT+E F3 PRRSV 3C-like serine
protease (3CLSP)S 7]%5< Ad&sle 359 AREAL =53 (IC50 32-41 uM)

ugh

1

4g e BgEA F480t 7
9 H43 H9¢ Baz

OH O

)
/\f/”L

MeO OMe

PSY-1-11

33t E & v TE
PSY-1-11 methyl pyrrolidinone 10 mg/mL
PSY-1-11 caprylic—capryl triglyceride 10 mg/mL
CMA-1-03 methyl pyrrolidinone 50 mg/mL
CMA-1-03 caprylic—capryl triglyceride 3 mg/mL

(1) A=E&E2 PSY-1-117 CMA-1-03= in vitro®} in vivo &4 H7} A& 4 PRRS
Hlo]#H A F241S JAIFtE FA S Y. AT I1F%E in vivo HF AFAA
Eo] &3 TAZ A3 MEHe] TEH.

-

o] }g-

(N3

w5g A7Y

(2) FAE 429 FALL A28 8] AGUStn sy
W3 PE A7 A,

(3) Aol T L= Agste PSY-1-113 CMA-103 3322 S84 A, A=)
1 m¥ 33lo] A4 HJFs 47 JF FHoA HFo] #FHA ZXS(T1E 3-25).
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A 44, 33z A+ HE 2
1. %) FEZe] PRRS 7E4E B4 2 FEF 3
7). 397 A5 ug % A4 a0k % A4

PSY-1-11004 %) CMA-1-0301A %)
a9 3-25. AdEde &= AA L FHrt
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T4 FEHH

B3 (A1AH)
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(o] i=]
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(th PRRSVS] W98s Weishs 54 24 9y 75

(2 27HE WA 28 (KAHIS)o PRRSV wteldx 2 faa W7 Alzde 73
(7}) NGSE o] €3 &3¢ PRRSV AAG7|AE B Ax" L=
(¥} PRRS #A 9dx Hr7F 2203 /s 93 53 F7F A4 A
(Ah) FEF WHEZAE FF PRRS 99% 37 38 IR F3
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- vpolej 2~ e 9 TF 00017 ~46
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FMD SP ELISA Kit
71& S o | eetel e i
15, U= 3 Sole Frk | kel = 2016.10.01.
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(W) st=dis] 21 A3
=]
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el L . - -
5 (=W, = Al k3 2} A = A 13
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Maodel Number of Number of principal AL Q5¥C v Model O

questions COMmpanents

P-value OsRCH

Model 0 127 371 100 (100, 1.00) = =
Model 10 17 355 1.00  {1.00, 1.00) 1.0 {0000, D0
Model 20 107 337 1.00 (100, 1.04) .00 (00D, 0,00
Model 30 a7 316 1,00 (1.00,1.00 100 (OO, 00,00
Model 31 o6 14 LOG {1.00 .00 100K (U0, 0.007
Model 32 a5 313 10D  [1.00,1.00] 1.00 10UD0, 0.0
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Muodel 120 7 26 031 (078, 034) « 0] {022, -[L16)

Model O: {full model ) all explanatory variables included. Models 10 to 1200including 31 to 39 {Reduced models] namied Model x, where x is the number of
variables mmoved.
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