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1) d7oietaid e HeM

O HXGHEMAIEE2(swine acute diarrhea syndrome, SADS, SeACoV)2 2017 == Z=S X[ Ao
M Mg 20 "HXe AF IELHO[MA HEEZ Y. T2 ZFAEHA A FTELL =24
MALE do7|o] MAMD HAFZ(~90%)0| e =2 MEYWo=z 2E 7o MEsH EM A
&AZ g, FUolMel otal W HEoL gie el ME gl

O 20124~2018d &= 25 =HX[o] MAL R Hio|HA YAME EAMEH AFZH (O 1)ol ut
20 HX|FHMEMLAIEEO|2{A(PEDY, 50.21~62.10%), =HX|2E} ZZLIH[O|2{A  (PDCoV,
19.62~29.19%), SADS-CoV(10.29%), MM <2{&H dHio[2{A(TGEV, 3% 0O|2H) = =HX| ZEIH}O|
2 A(PoRV, 3% 0|2H e T2 =2 FHES LIEHH. o|& Hio|g{ag chdZrFE ot 2l 28
ojate] mELHHIOIH AT StAEE = 4 YIS LIEHH .

O olefst AFZAT= PEDV (53], HZE PEDV), PDCoV % SADS-CoVvZl = X|o] T E= SA| 24
sto] MALE eerls Fe gelojof, Hx| oAy *E*A% E0fMoR ofwstn SH 5|
?iM= o|E Hlo[z{Ae| ZHHAZICH EMof| st eI ERES AAME.

PEDV+PDCOV+PORY | 0.63% 2012 PDCOV+TGEV | 021% 2016
PDCoV+TGEV 1 0.63% PEDV+PoRV | 021%
P;i?;’;]g?z } 0.63% a0 PEDV+PDCoV NN 12.82%
+ 0 I (3. () o
PDCoV only WEE 5.06% PRV anly | 0%
PEDV only |G 42.41% TGRS wily | 021%
0% 1%  20% 30% 40% S0%  60% BDCe¥ oaly M 1305%
. ’ oo ’ ’ ' PEDV only | /G35
PEDV+PDCoV+PoRV | 0.33% 2013 ; : !
PEDVATGEV | 0.33% 0%  10%  20% 30% 40%  50%  60%
PEDV+PDCoV NN 930%
PoRV only 1 0.66% 1 . 2017
TGEV only ] 0.33% PEDV+PDCoV+TGEV | 0.26%
PDCoV only NS 17.28% SADS-CoV+PEDV - 5.88%
PEDV only | ESEG—_———— 5.6 PDCOV4TGEV | 026%
% 1% 20% 30% 40% 50% G60% PEDV+TGEV | 0.26%
PEDV+PORV | 0.14% 2014 PEDV+PDCoV _ 15.42%
PEDV+TGEV | 0.28% SADS-CoV only - 4.41%
PEDV+PDCoV NEEEE 826% PoRV only | 0.51%
PoRV only | 0.56% PDCoV only NN 10.80%
TGEV only | D.28% PEDV only ESEG— 010"
PDCoV only I 13.77% '
PEDV only | EEG—_— O.16% 0% 0% 20% 0% 0%  S0%  6o%
0%  10% 20% 30% 40% 50%  60%
PEDV+PDCoV+PoRV | 0.17% 2015 ] 2018
PEDV+PORV | 0.35% PEDV+TGEV F 0.53%
PEDV+TGEV | 0.35% PEDV+PDCoV | 17.33%
PEDV+PDCoV S 14.98% |
PORV only B 1.05% RaRonly | 05395
TGEV only 1 1.05% PDCoV only _ 14.13%
PDCoV only MENSSEEE 12.89%
PEDV only NESSG— 390% PEDV only _ AL07%
0%  10% 20% 30% 40% 50%  60% 0% 10%  20%  30%  40%  50%  60%
J8 1. 2012HRE 2018WX| &= G5 Y SolAe| =X MAlHto|A £hel 3 SA| 24 g
O HelAd el SADS-CoV= alphacoronaviruse| L& =2 dhF FELIHIO[H A QI HKU22b =2 FXAL
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HXHO
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=13
=L

HKU2E 20040 E| %2 wIsQion], chst ZRe WA 5 UIUNIM JHE 52 FYSS
LHERd . LEUFE 200020034 RS e17 ZZSHEEVIZFR B2 huto]2f A (SARS-CoV)
"N

©| ancestor@l HKU3E ZIX|ZL reservoir® YA,

SADS-CoVe= 1) ={X| o[ SARS-Cov #HYHOo| oGt X|Hx X[2|x 2= 2F 5t 2) SARS-CoV
et OlEVIX| 2 YZmHF oM Fefsiict ZHe=z o|F0f Hof, HHF-HX[-AlEf0 o2& QS
S Mol st 2 E 2D AS
A. B. Rhinolophus rouxii
: - . y ~ : 5 v HKUiCqV ‘ .\ HKUi-l:c\l'
SARS-CoV SADS-CoV
! 17
[ ] [ ]
SARS-CoV ¥ XY SADS-CoV Z4 x| Y w T

a8 2. SADS-CoV2} SARS-Cove| gy x|ed 2l Reservoir

= 2 AFZAIol| =M SADS-Cove Atztel Mot ZhollA FeHE primary M=

of Citst S=0lAM Fefet MEFOAM E8dcz2 AYsS Le7icty HE1FE (Edwards et

al., 2020, Yang et al., 2019). ol2{st ZAI}= SADS-CoVv7} HHst =F HRIE 2t
%

HXE BURFE AMBSI0] elziol ZAFEE £ JYE NRE MY

HNE, Donor 1 HNE, Donor 2

HAE, Donor 1 (Apical) HAE, Doner 1 {BL) HAE, Donor 2 (Apical) Intestine

a8 3. A&t Primary cell o|A|2] SADS-CoV ZSAM
O EESH AMRE, A=o|, =X, A el MEMAME HiO|HA ZEHO| O|RO XL}, oOfRA Fei
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— [= I¥] )
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O Hfol 2 2t oh7H 2IXt

O Genome-wide %' Surfaceome CRISPR/Cas9 screening

- Z2AFE0l 7| FHESIZ A= CRISPR/Cas9 Lentivirus |ibraryE Vero M=ol =5t

authentic SADS-CoVE ZHAIZ. M=SH MEZE=2| NGS =M= S5 SADS-Cov 2ol A&k
x| = 2XE g=Z&.

Re-infection
<
Wi <
= : ‘:-. \’
lentiviral
particles - > viral infection
Transduction . = and expension of L Sequence and analyze ——>
and selection surviving cells SgRNA from survivors
o === M= - My — SgRNA
ay
L] @ 2 e T —
Huh7 cas8 pool of library survivors
cell line transduced cells

3% 6. CRISPR/Cas9 screening &

- SADS-CoV ZE S of7liste MEFEA AHES ¢lal SADS S1-FcE M =Zfst 22| M E S
VeroMEZ 2 =3 Rl MEZZHE =8t cell lysateE 0[=235}01 co-immunoprecipi
=

_u_.—r
.—o-

=3 s, S1-Fcll R&tst= M=ZLU| CHHAEZ2 N-terminal ofo|=¢dt FAHE 0[-35H0d HE‘OQ.

- HE crelEol whsd T dHio|2{A (s THEO|2{A S authentic virus) ZEsntel MItatA 2
A, CHul ol it &del EX Sto| Hiol3A ZEs 24 § FIHEC AHE Sol MEsE
HEAMS 7|58 A3

Coronavirus ) ]
‘.! __""q .\\ S1 (aa1751) 52 (aa 752-1353)
2ol —pike
{
: L\E‘yj ,-__‘ P 51 {a.n. 1.747) @ - - .
i o g
Receptor
MCTANKVLLO LLOAALVTI ITVIVVLLNX
4Receptor
|\|\I 51-Fc
é 2
i
O dfolz{A 2z o7 E=QIXt (e Esf &4, tetraspanin &) +H

- diolg{Ae| ZHS ofilstes T EMNEAE Hst7| 2fsi, cHEiESNEA AXMK (camostat,
dec-RVKR-cmk, E64d S)& #HEZHIOIEH AT} M=EM ZY¥st= =9 X2|lstl diolz{A ZHH 2o
olxls eigte BAE

- Tetraspanin®| &2 HH3I7| &, CD9, CD81, CD63ZS UM SH= siRNAS X 2lst & XTHfO|
Ao Zgo o|x[= dekg A et

- EESH, CRISPR/Cas9 screening2 2 =& Chsh ZEolXtel dat 3! J|ME Y5ty s &
== ZFAUXE AN £ nfstst= MEZFE M=ZstD FZHiO[2 AL ZEE o[X= A
st B Mst
o= = 1 B92.

-Fc&



——— | VSVluc-BALD
2000 | ysviue-SADS

Transduction

48h
— Luc assay

Vero T

Camostat (a TMPRSS2 inhibitor)
E64d (a cysteine inhibitor)
Dec-RVKR-cmk (a furin inhibitor)

I
o
>
41
02
52
-l

a8 8. f+HIOIZAE 0|33 £hyY

O Hfol2{A entry pathway %

- SADS-Cove|l ZHEAZE HYSHY| fIs SADS pseudoviruse Vero M =Zofl ZHA|7|1, CHHEsH s
2 XA (camostat, dec-RVKR-cmk, E64d &), endocytosis M A (Bafilomycin A1, NHACI,
Chloroquine &), clathrin-mediated endocytosis €M (chlorpromazine), caveolin-mediated
endocytosis M A (nystatin), dynamine inhibitor (dynasore) 52| C}tst AXMHE X2|s5}

D HEHo ojxs d&FS =M

M

O Authentic SADS-CoVE o|8%F 27X HE
- A EO| =25t authentic SADS-CoVE O|&3st0 frHiol2A MEHE Soll AHE AT
ojof| CHEH ASAHS 4845t

i

- SADS-CoVE cCtefeh i el
=

ol RrEl M=

ol
I
I
£
jo
fu

O Real-time PCR Z|Y} =ta! gl
O SADS-CoV, PEDV, PDCoV EF RMX} MH
- NCBIZRE EHSH 29l dHio|g{Ae HIIMHAS vig

o
== —_—
M2 ulgom BN REAE MY

B RER ASY 2A2

o o o

i

— = RecovnbBinany |
‘ DNA ‘

DNA or RNA or AA  Aligned sequences

O3 9. Bl MK MY H EEAE AMzE

O Bt SEX HN o EFEAIR(E
L=

- Genscript2FE MYE 7 ctMs =X
- FMA M2 Sdl HEOE BEAEREE HEV|E ﬂUPE st 2= T (template) 22 A2

O ZzjlolH g === X ZEH
- PrimerExplorer V5 (https://primerexplorer.jp/e/)S ArE35F0] 2F 100bp TS| PCR AEE=
SEE £ Qe Z2lolH ¥ ZzH2E C|XjelE. zHMe| ZElolH ¥ Z2H HHEE 25| Zt

HAtoll chet 352| &5 Z2lojlH X Z2EE C|Atelg.
- ZERHZ AEY zZZlo|lHel 5 ‘HHtol= FAMEZ 3 ZEtoll BHQ1S Modificationstod Dual

0 Mo



labeled probe Mz of &l

- 3%89 FH =ZZlolH 2 ZZEE 0|&5}0{ Real-time PCRE &35l Ct (Threshold cycle)Zt,
MEZ=2 melting curve 82 12{5t0{ =&tz Z2lo|lH & Z2E2E MER.

O Real-time PCR BFS =71 =t

- Real-time PCRE| HFSZEME2 FTAYO| &HESID Us 7= L5tPE HIH2ZE e o
Mol

- HXMz=Hg 25| fd EZEARE 0|85t Zz2iolH of HISREE 2|5t
Real-time PCRS =3 &t.

2) 2Xld =

O Ho|HA SF50|d A A3 SHHY Y

O = & At Mz 2tel stolaia zet: 3 Z4gd got

- A MM AA D UZE MESEAHS B2 RAUAE MSME HIECE TNI Jts
Aol A= =S MEE.

- wAA M Y 22 0 SADS-CoV Amto|3 KAL) Ciekst ZE2| MESEA Atolel FEE
£ Eelsty| flsll, MEE S22 MZFEXME wWsiste RHUXE A peDNA3.1 vectorol
EECA

- Hiol2{Ael MZ&X binding affinity W7t : S1-Fcet MEFZA AtOl2| binding affinity
£ Sdst7| flall MYE S22 MESEXE Lsiste MEE S1-Fcot 9HSAIZI F, S1-Fcel
binding2 Surface plasmon resonance (SPR)E 0| &3t01 24AIat.

- Hiol2{A ZHEM "It @ Fstzo| w2 diol2{A ZHEHS Felshy| flsl M™E =2 MES
ExME wdst= M=o f2Hto[2{A 2 authentic SADS-CoVE ZEAIZI F dHio|z{Ael Ztd=
= luciferase assay®t plaque assayE 0|-&3st0] SH &,

O M= 2 27t I 27t-0o|=o0lAM el diol2{A Z of7f QIXt wWig 24

- N SE3SATFEHUAM = 22t H 2Ite0lE 2HE FHSID 20, 27t H 2IH-O0|EE
TMsts MEZE 2alstm M=E uf SAS-Cov MZESEAH Z ZAHojrfelXiEe wWiHss
real-time PCREZ 0| &35t0i EAst0A}L &t

o g
n > e —r
‘ O
Lung tissues Single 2D culture
cells cuiture
38 10 Human lung 27}=0|= A ZH

O ¢zt B 27t-0|=0|M2| SADS-CoV A HIt

- o7t H 27t=0|=0f SADS-CoVE ZHYAIZ| AlZto wE HIO|HAAFS plague assayE Ol &5t
0o EY5t] HYHM S Soff ZHE M =ZolMel slo|{A &S EX|E.

- HAM HAHAUE AFE 25 SADS-Covel OIfA MS AFE A5t sl SADS-CoV WT o
£ 4~63& BALB/c ¥ STAT1 KO Oh2A0f HZ W HE F 54 U FAE Sal AEH2=E A
CHuf ek, H|Zu & J&el &0l & o =&zt %%“—H FAL 259 B =Ag B3 3Y =
HIOIZ{A RNA 2E BAM 2 sl +=& &

_’IZ_



Snout+lung — i.n

@ip " 3 dpi

BALB/c . STAT1- Small intestine ——  i.p
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- SADS-CoV &2 =2 o7t MESZEXM HHES e S1-FcE HM=Hg. SADS-CoV S1-FcE st
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Accession Description Organism Gene ID Score #PSMs # Unique Peptides MW [kDa]
AQAOD9R9X4 Fibronectin Chlorocebus sabaeus FN1 301.50 81 38 2494
A0AOD9QYW4 Collagen typeI alpha 1 chain Chlorocebus sabaeus COLI1A1  275.20 85 14 138.9
AOAODI9RK13 Collagen typeI alpha 2 chain Chlorocebus sabaeus COL1A2 23595 68 13 120.0
A0AODIRO13 Keratin, type II cytoskeletal 1 Chlorocebus sabaeus ~ KRTI 171.38 68 18 674
AO0A0D9S2X0 Keratin 10 Chlorocebus sabaeus ~ KRT10  155.93 3 14 62.6
AOQAODIRO16 Keratin 2 Chlorocebus sabaeus ~ KRT2 117.27 47 11 65.5
AO0AODIRMDG6 TIMP metallopeptidase inhibitor 1 Chlorocebus sabaeus ~ TIMP1 ~ 102.57 37 7 23.2
AQAODIS2F0 Keratin 14 Chlorocebus sabaeus  KRT14  88.19 37 3 50.3
AOAODIRIF2 Collagen type VI alpha 3 chain Chlorocebus sabaeus COL6A3  79.03 22 14 3434
AOAODIRZAG6 Procollagen C-endopeptidase enhancer Chlorocebus sabaeus PCOLCE  78.77 20 10 55.1
AQAODIYROSS Keratin 5 Chlorocebus sabaeus KRTS 78.45 34 11 62.6
AO0AOD9S2E8 Keratin 16 Chlorocebus sabaeus ~ KRT16 77.60 34 2 515
AO0AO0D9S2F4 Keratin 9 Chlorocebus sabaeus ~ KRT9 77.23 22 10 63.4
AOAODY9R4HS VWFA domain-containing protein Chlorocebus sabaeus 76.73 21 8 105.5
AQAODIYRO58 IF rod domain-containing protein Chlorocebus sabaeus 68.03 29 4 60.0
AO0AODIRZ42 Periostin Chlorocebus sabaeus  POSTN  48.04 14 9 90.0
AO0A0D9QZ11 Matrix metallopeptidase 2 Chlorocebus sabaeus ~ MMP2 46.68 14 12 74.0
A0A0D9QZ51 Fibulin-1 Chlorocebus sabaeus ~ FBLNI1 46.44 11 4 773
Q8MIJ9 Fibulin-1 (Fragment) Chlorocebus aethiops  FBLN1  29.58 7 2 65.5
A0A0D9S8Q7 phosphopyruvate hydratase Chlorocebus sabaeus ~ ENOI1 26.85 7 6 472
AOAODIRBMS Nidogen 1 Chlorocebus sabaeus ~ NID1 21.02 7 6 136.4
A0AO0DYR022 Keratin 73 Chlorocebus sabaeus ~ KRT73 19.41 9 2 57.0
AO0AODIRS6S  IF rod domain-containing protein Chlorocebus sabaeus 18.87 8 1 523
A0AODIQZWS Keratin 3 Chlorocebus sabaeus ~ KRT3 18.77 8 1 65.6
A0A0DIQUS3 Lumican Chlorocebus sabaeus LUM 15.70 7 3 384
AO0AODIRSSS Apolipoprotein D Chlorocebus sabaeus  APOD 14.24 6 2 21.5
J% 18. LC-MS/MS &4{Z 3 (Vero CCL81)
Accession Description Organims Gene ID Score #PSMs # Unique Peptides MW [KD
L5L1C4 Fibronectin Pteropus alecto PAL_GLEAN10014460 124.57 33 5 272.2
AOAG6J2LKZ4 Fibronectin Phyllostomus discolor FN1 99.25 25 1 249.1
AO0A7J7WGIS Fibronectin Myotis myotis mMyoMyol_005237 85.64 24 3 270.8
L5L6F6 Keratin, type II cytoskeletal 1 Pteropus alecto PAL_GLEAN10005088  67.81 25 1 138.1
AOA8B7RIS9 Keratin, type I cytoskeletal 10 Hipposideros armiger KRT10 64.57 26 1 61.3
AO0A7J7XUIl Fibronectin Pipistrellus kuhlii mPipKuhl_005150 53.08 16 1 247.6
AOA7J7YHX6 Collagen type III alpha 1 chain Rhinolophus ferrumequinum mRhiFer]l 003162 52.06 16 6 114.0
S7TN9H2 Collagen alpha-2(I) chain Myotis brandtii D623_10033782 44.69 15 2 1264
AO0A7J7SUV3 Keratin 10 Pipistrellus kuhlii mPipKuhl_ 007343 43.70 17 1 539
AOA7J8FYF9 Keratin 2 Molossus molossus HIG59_ 007465 40.30 14 1 66.1
AO0A7J8G6Z3 Collagen type alpha 1 chain Rousettus aegyptiacus HIG63_003142 3836 14 3 1383
AO0AGI2MA44 Keratin, type I cytoskeletal 16 Phyllostomus discolor LOC114502438 32.59 15 2 511
AOA8B7SPF9 Keratin, type II cytoskeletal 1 Hipposideros armiger KRT1 2937 11 1 67.0
AOA7J7TWQGS Keratin 2 Rhinolophus ferrumequinum mRhiFerl_007517 28.56 11 1 68.5
AOA6P6CN8G Collagen alpha-2(I) chain Pteropus vampyrus COL1A2 26.49 8 3 1293
AOQAT7ITUTMS Collagen type I alpha 1 chain Pipistrellus kuhlii mPipKuhl_003093 25.60 10 1 138.1
AOA7J8FBO3 procollagen-lysine 5-dioxygenase Molossus molossus HIGS9 014414 25.04 6 5 83.7
AOAT7ITWGST Collagen type VI alpha 3 chain Myotis myotis mMyoMyol 003158 2323 8 3 3515
AOA7J7ZLH2 Periostin Pipistrellus kuhlii mPipKuhl 013876 22.46 6 6 93.0
AOASB7QEJ9 LOW QUALITY PROTEIN: keratin, type I cytoskeletal 19 Hipposideros armiger KRT19 21.97 10 1 44.0
AOA7J7ZIF7 Keratin 5 Pipistrellus kuhlii mPipKuhl 007371 20.01 8 5 64.0
A0A671DVU3 Collagen type VI alpha 1 chain Rhinolophus ferrumequinum COL6A1 19.01 6 1 108.3
LSL6W7  Keratin, type II cytoskeletal 6C (Fragment) Pteropus alecto PAL_GLEAN10005095  18.32 8 1 60.7
AOA8B7TBTS Keratin, type I cytoskeletal 14 Hipposideros armiger LOC109395737 17.40 8 2 52.5
AOA8B7QBY6 Collagen alpha-3(VI) chain isoform X1 Hipposideros armiger COLGA3 17.39 6 1 3432
AO0A834AF11 Collagen type VI alpha 3 chain Phyllostomus discolor HIG60_003130 17.30 6 1 3493
AOAT7J7ZTZS Collagen type VI alpha 1 chain Myotis myotis mMyoMyol_003156 16.09 6 1 108.6
AOA7I8FYC7 Keratin 6B Molossus molossus HIGS59_007480 15.87 7 3 60.3
32 19. LC-MS/MS A4 Z 3} (Tb1lu)
- O|E CHHA = Periostin CHHES Aoz FIlHFE $F-E. Periostin (POSTN, PN)
osteoblast-specific factor OSF-2)2t1E UM U= CHEEX| 2 rnt-V/H|EF-3  rnf-V/H| Ef
-5 ¢lH| a1 glofl thEt ligand2 7|35t MuMzel F& o oS X[@2. Gla _._IHI |2 d|Eta
K olZEelxtz2 . sM7ix| violHA ZHFI =0 EnE A2 d7

|
TS

=

osti
Salg ofme.

—=

O HtolzA 2t of7f EZ=QIA} (chil 25l

o
=
- 1 ZDf, SADS-Cov S THuMAoO| Cetet MZol 83te REEC

g4, tetraspanin =
- SADS-CoV Hio|2HA ZHEZ oi7fst= EH=XCQIXA & cHEEsiE A
T3St S . 1AHH Zoll= SADS-CoV A To|3(S) o7 M=ZE-M =

[ |
2 extracel lular THEHZEIO| SADS-Cov ZtYoll o|x|= Hsks



HEK293T Huh? Vero81 IPEC-J2 DBT Th1-Lu

Control

SADS S

i HEK293T Huh7 IPEC-J2 DBT Thl-Lu
T w T @ BT 9w T 0w T 0w
g ™ T 8§ & s & 8 & 8§ & S &
® 245 = = - |
£ 2 * :}E . 180— -— = . o4 + Uncleaved S
] 135—
=3 I
L B ¢ 4 o 100—
I.L 75— + (Cleaved S
0 T T T 1 e =
%n} \,}é\ c;b" S" é‘ N\) 63 =
‘l__r\, [ .4?} Q,O Q o
& < *

- MZ-M=Z 882 proprotein convertase LM A dec-RVKR-cmkoll 2|5 A = fn, FEI Hctof
LMol Ues =¢dfol S THEAZ HAZIAE MIE AOJM AXMERAS. olEist Zifs
SADS-CoV S Ctuzlo| =2l R HMcoto| MZ-MZ ¢l ZRsicte HS LIEHY.

SADS S

Camostat E64d Dec-RVKR-cmk Camostat + E64d

SADS S
i 5
E Control Furin .
5 -
£ 9 &8 5 & 8% i -
§ £ §F ¢ 3 549 = g
O 0O U w 0O U+ o g
15— E
30— e e e e e |+ Uncleaved S g
35— .E
J0— — 3
o =
'5 - + Cleaved S g
i3~ Control Furin

8 21. SADS-CoV S o7 MzZg&ollA el furine| &

=

- SHYHo| fY ZAS ALEsStod FElo| S1/82 HEt 22 2| SADS-Cov S THEHAQI

446RYVR449 % 543AVRR546= HECHsict= AS 253

_18_



s1 s2 }

k N W S2 (nYESRe) .

RVR e | [ nK5AR e, | [50AVRRs |

WT RYVR KSAR AVRR
AYVA AYVA KSAR AVRR
KSAA RYVR KSAA AVRR
AVAA RYVR KSAR AVAA
AYVR AYVR KSAR AVRR
AVAR RYVR KSAR AVAR

Control WT AYVA KSAA AVAA AYVR AVAR

(-) Trypsin

(+) Trypsin

ag 22, Furindl 28t SADS-CoV S cleavage

O Hfol2{A entry pathway Y

- Hjo|2{A entry pathwayS #YH
HIV E&= VSvel ZEHoll S Tl
e MAHAUEZS z2oi diol

57| ?lsiM= SADS frEHIOIE{AE AIESIYES. #EHlolEiAE
g A © 2 authentic coronavirus?t S st dio|g{A

TAZ|I™ AT, Setetdz7t 5, WA o7, ool AH

[
o

_l
2372ld ol LS =0 :
- SADS frxHbo|HA HMZEES 2o SADS-CoV SE EESts FTALE pCAGGS vectoroll &eisty

3o
nlo

2
o
HEK293T M|ZoflAo ehsie =tolgh. HEK293TAM|IZofl SADS-CoV-S& wasteE FX™ A2} HIVIuc core
CHEX S Ysistes FMALE HEANMEAF|D MEHo2 dEE= SADS #rHio|2Aas REE
western blot2} transductionE® Salf &eolst
- F2 FE S Hcho] HiolHA ZFelol: 2K {FE ZHs7| ?l5H pseudotyped HIO|HAE
AlE3lS. HEE Fal Mot 22|E J1F § cHEiAls dsdstE RANE Ho|lHA=E X MEZZ
HATE = o, ol FE Rk ECo| RAME HiolE{a XQlo ERSHK| 238 LIEL
Ly
=
Huh7
7
g“ *
= 6 ns
2 z SADS pv E‘;
2 E s 5 g >
2 £ 5 & 8% % £
— — @
;géf - "— . + Uncleaved s é
100—| — =
75— <— (Cleaved S

38 23. SADS-CoV cell entryollM 2| furine] &
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18 27. SADS endocytosis XA test
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o O
O sfolH A 2t o7 AR Y
o a0 Aoz o ~| sLlc= O AVE
O At & S= FEA ke dHlolzix et & Agd got
— | NS = =) 4 Al o HAMS 4T o | in 2 = x| o
Periostin2| &zt FUXH L3S 2AMet Zo, =X periostin2 AtE, ¥sol, Fo
i ind ~020 0| == =2 L|
periostin®f 84~92%2| 2 &54E LIEH
NM 001135935.2 Homo sapiens periostin (POSTN) variant 3
NM 001424174.1 Homo sapiens periostin (POSTN) variant 11
NM 001135936.2 Homo sapiens periostin (POSTN) variant 4
s7% L— NM001424173.1 Homo sapiens periostin (POSTN) variant 10} °
84% NM 001330517.2 Homo sapiens periostin (POSTN) variant 8
NM 006475.3 Homo sapiens periostin (POSTN) variant 1
o NM 001286665.2 Homo sapiens periostin (POSTN) variant 5
NM 0012866672 Homo sapiens periostin (POSTN) variant 7
@ Human POSTN

o NM 001286666.2 Homo sapiens periostin (POSTN) variant &

9 — NM 001135934.2 Homo sapiens periostin (POSTN) variant 2

~ I NM 001424172 1 Homo sapiens periostin (POSTN) variant 9

@ Monkey POSTN
XM 007960180.2 Chlorocebus sabaeus periostin (POSTN) variant X1
% |F—— XM 007960182 2 Chlorocebus sabaeus periostin (POSTN) variant X2
XM 007960185.2 Chiorocebus sabaeus periostin (POSTN) variant X6
XM 007960183.2 Chlorocebus sabaeus periostin (POSTN) variant X4
XM 007960187.2 Chlorocebus sabaeus periostin (POSTN) variant X8
XM 007960188.2 Chiorocebus sabaeus periostin (POSTN) variant X0
XM 007960186.2 Chiorocebus sabaeus periostin (POSTN) variant X7
XM 037986780.1 Chiorocebus sabaeus periostin (POSTN) variant X3
XM 0079601842 Chiorocebus sabaeus periostin (POSTN) variant X5
NM 001108550.1 Rattus norvegicus periostin (POSTN)
86% | NM 0013686781 Mus musculus periostin (POSTN) variant 6
—‘%IJ‘ NM 015784.3 Mus musculus periostin (POSTN) variant 1

0%

@ Mouse POSTN
NM 001313898.1 Mus musculus periostin (POSTN) variant 4
NM 001198765.1 Mus musculus periostin (POSTN) variant 2

| NM 001313899.1 Mus musculus periostin (POSTN) variant 5

NM 001198766.1 Mus musculus periostin (POSTN) variant 3

KF500034.1 Sus scrofa POSTN (POSTN)

S\TWA 001206351.1 Sus scrofa periostin (POSTN) variant 2
NM 001206347.1 Sus scrofa periostin (POSTN) variant 1

2%

38 28 Phylogenetic analysis of periostin from different hosts

@ PigPOSTN
-

o)

Table: The percentage of axit amin & nucleotide based on Periostin protein (POSTN) in Homology

# Sequence Accession Length (bp) The berverilaie b At Alvan
2 3 4 5
1 Green monkey *M_007960180.2 2511 98% 86% 95% 92%
2 Homo sapiens MM 0064753 2511 97% 87% 95% 93%
3 House mouse MM_015784 3 2436 82% §8%
4 Wild boar domesticus  [NM_001206347 1 2511 92% 92% 84%
5 Molossus molossus #M_036249896.1 2811 84% 85% 79%
The percentage of nucleotide

38 29 Periostin ¥7|M¥ 2 oto|2At A2 homology
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MzollMeol 2t o7 HAMAXIet EZx2lXte| UHHES real-time PCRE 0| &5t0f 2418,

3 3
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O ¢zt H 227tco|=olAM el Hiol2{A ZHEAM &4
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38 34 Human lung 27}=0|= H| =}

217t H 27} 0|=Z SADS-CoV 2 0.5 MOI, 37CollA 1A|ZF SoF uitst = DPBSZ 23| A|
Mot T AMEE HiX|o|A ditE. Y 32 T, RIMTO|EE 4% DIEIZEYHSIERZ 087 I
Heh EX oA (E-SADS-CoV-N CHHZAENE ALSH S2F sio|d EMolA UM N IR AT
(=4)E zhatrg

- Zgtdoz, R2l9 HWIh= SADS-CoVZt QIZF M=ol H 27t:0olEE ZAYHAIZL = Ucks UES
ABFan, o|= SADS-Covel HEHE Mol =24 S LIErd .

O Mouse-adapted SADS-CoV M| &}

- HYUM HAHUE AFE flsh SADS-Covel oA MG AFE MMst7| 2{a SADS-Cov WT &3
=27

=

= 4~653 BALB/c X STAT1 KO off2of H|Z W HF H =54 W FAE S AFH2= A
thef ek, v|ZUW HF a&2 30l & o =Xz 52U FAL 352 & =35 Y& 3¢ =
HO|2{ A RNA 2= 2ME flaf =&
BALB/c mice STATY mice
in. 40 - |n
40 i.p. i.p.
30+
30 °
g 2
- g
g 20 E 20
G
10 10+
0 T T T T 0 T T T T
P4 P5 P& P7 P4 P5 P6 P7

12 35 Mouse-adapted SADS-CoV HYs (real-time PCR)
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(] Real-time PCR 7|8t Ct S CtE ZlchH 2
O SADS-CoV, PEDV, PDCoV EfA FMX} MH
- SADS-CoV, PEDV, PDCoV #™ XA} HMHEE= o
Biotechnology Information, https
Sequence Alignment T2 E AlI250] FHXAE MSME 2MsH 7|2 296 4
o B2M2 g2z Bl fAUXE MF

- PEDV, PDCoV, SADS-CoV= ZtZt ORF1, membrane, nucleocapsid CHHEA S IHsI= FHEXE ERY
FHERZ MY T

O Bl FHA &M 2 EFAIR(EEtAD IE) M =
- SADS-CoV, PEDV, PDCove| M E RMALE pUCS7 vectoroll E2'Hst0] FMALE A,

- SADS-CoV, PEDV, PDCove| MM E FMXFE /n vitro transcription mRNAE EHASHO ZHAMH o
718 et templateZ ALSE.
- PEDV, PDCoV= F&7|ZHollAM viral RNA SHEfZ XS EHS.

= S M2t EME (NCBI, National Center for
2//www.ncbi.nim.nih.gov/)lM Cl2 kS, Multiple

At &5

—

0

m

O zZz2lo|lH & =22 =

- MYEE FMAZEEH Z2lolH, Z=2E ClAelg &5, Zol= 19~30 bp, Tm @f= 60~6
8T, GC content= 40~60%7} =| =5 112{5t09 SADS-CoV, PEDV % PDCove| 2+ ERMof CHet 2& 2
FH meiolH ¥ Z=2EE C|XielEt.

- 5 ZzlolH ¥ Z=ZHE 0|835t0 Real-time PCRE &St Ct (Threshold cycle)at &=
st = Aol Z2jojlH ¥ Z2EE MEE

- Inclusivity 4%
o i 2 CtE HAES 9o AFESt= Z+ Target geneoll CHEF primer2t probe AEe ZZT

£ Eolstr| f/sH NCBI GenBank database o SADS-CoV, PDCoV %! PEDV
o| complete genomedll CHEt /n-si/ico analysisE Zl&&h. 2+ Target genome2| reference
sequences Eetst 2=l 0{2] whole genome sequencedll CH3H BLASTn &A{Sh Z3 100% &

xlgre ol

ol

sl
=S

(Inclusivity)

=
E

SH
o

Swine acute diarrhea syndrome coronavirus isolate SADS-CoV/GDZJ02/2018, complete genome
Sequence ID: MT109592.1 Length: 27178 Number of Matches: 1

Range 1: 25938 to 26068 0

Seors Expect Identities Gaps Strand
237 bits(262) 3e-58  131/131(100%) 0/131{0%) Plus/Plus

Query 1 CAGTCTESTTCTERE

LI
Sbict 25338 CAGTCTEGTTCT

TUAAAGTCAAAGCCGCAGTGLTGT
||||II|H\||| ||HH||I |
CLLAATCAAAGTCAAAGCCGCAGTGLTGETCAGALACCT!

GTCTGTTCACATTGTTGLTGLARG
INLERRNN! |||||
CGTCACAGTCTGT

Ouery &1 G

ldent | ASELen Accession

237 100% 3e58 100.00% 27271

237 100% 3e58 10000% 27171 M

237 100% 3e-58 100.00% 1128
237 100% %e58 100.00% 1128

237 100% 3e-58 10000% 1128

237 100% 3e58 100.00% 27178

237 100% 3e68 100.00% 27162 MT1o

237 100% 3e-58 100.00% 27108 N
237 100% 3e68 100.00% 27107 N

237 100% 3e-58 100.00% 27165 1

237 100% 3e-58 100.00% 27165
237 100% 3e68 10000% 27155

237 100% 3e-58 100.00% 27163 MK

237 100% 3e58 10000% 27163
237 100% 3e-58 100.00% 27163

237 100% 3e-58 100.00% 1128 MC
237 100% 3e58 10000% 27184
237 100% 3e-58 100.00% 27170

237 100% 3e68 10000% 27155 MG

237 100% 3e5a 10000% 27173

237 100% 3e-68 100.00% 27173  MF769428.1
237 100% 3e58 10000% 27173

237 100% 3e-58 100.00% 27173 N
7 237 100% 3e58 10000% 27173

237 100% 3e-58 100.00% 27173

a8 36. SADS-CoVel PCR amplicondl CH$t BLASTn Z 2t (Primer
and probe sequences are highlighted in yellow)
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Porcine epidemic diarrhea virus isolate CV777 genome assembly, complete genome: monopartite
Sequence ID: LT906620.1 Length: 28017 Number of Matches: 1

Range 1: 3014 to 3145 GenBank Graphics

Score Expect Identities Gaps Strand
239 bits(264) 8e-50  132/132(100%) 0/132(0%) Plus/Plus
Duery 1 CCAGTTTATAAGGTCTCOCTTGAAT TTGAGTTCGAGT CTGAGACTATTATGGCTGTGCTT 6O

Sbict 3014 CCAGTTTATAAGGTCTCCCTTGAATTTGAGTTCGAGTCTGAGACTATTATGGCTGTGETT 3073

Ouery 61 AATAAGECTGTTGGTAATCGTATCAAGGT TACAGGTGGT TGRGATGATGTCGTTGAGTAT 120

Sbjct 3074 AATAAGGOTGTTGGTAATCGTATCAAGGTTACAGGTGGTTGGGATGATGTCGTTGAGTAT 3133

uery 121 AT
Sbhjct 3134 ATTAACGTTGOC 3145

Description

Porcine epidemic diarrhea virus isolate CV777 genome assembly, complete genome: monopartite

Max  Total Query E Per | Acc

Scientiic Name
- Score Score Cover value Ident ~Len =~ Accession

Porcine epidemi_. 239 239 100% 859 10000% 28017 LT9066201

Porcine epidemic diarrhea virus isolate Bri_87 embly, complete genome: monopariite

Porcine epidemic diarrhea virus isolate CV777 genome assembly, complete genome: monoparii

B jahea vins isolate CV777 genome assembly, complete genome: monoparit

Porcine epidemic diarthea virus isolate GV777 genome assembly, complete genome: monopartite

Porcine epidemi. 239 239 100% 8e59 10000% 28061 LT9065821

Porcine epidemi. . 239 239 100% 8e59 100.00% 27969 LTG085811
Pocineepidemi... 239 239 100% 8e59 100.00% 27945 LT054511
Porcine epidemi. 239 239 100% 8e-59 100.00% 28026 LT9054501

Porcine epidemic diarthea virus isolate PEDV_GER_L00901-V215_1! assembly, complets

Porcine epidemi. 239 239 100% 8e59 100.00% 27998 LT8977991

Porcine epidemic diarthea virus strain 8

utant1, complete genome

Porcine epidemic diarrhea virus strain

Porcine epidemic diarthea vitus strain 85. 4, complete genome

Porcine epidemic diarrhea virus strain 85-7-mutant3 complete genome

Porcine epidemic diarthea virus strain 85-7-mutant2. compleie genome

Porcine epidemic diarthe virus strain 857, complete genome

Porcine epidemic diarthea vinus strain 85-7-CA(
2 virus strain 85-7-A40_complete genome:
Porcine epidemic diarthea virus isolate ZJUIG1/2013, complete genome

Porcine epidemic diarrhea virus genomic RNA, complete genome isolate: AVCT12

Porcine virus isolate CHIVI2013, complete genome

Porcine epidemic diarrhea virus isolate S198_complete genome

NN B NN NN <N N<N<N<N<N<N<N<<N<N<]

Porcine epidemic diarrhea virus strain CV777, complete genome

a3 37. PEDVEl PCR ampliconol

Porcine epidemi.. 239 239 100% B8e-59 100.00% 27988 KX8392471
Porcine epidemi . 239 239 100% Be-59 100.00% 27990 KX8392511
Porcine epidemi. . 239 239 100% B8e-59 100.00% 27860 KX8392501

Porcine epidemi. . 239 239 100% 8e-59 100.00% 28000 KX8392491

Porcine epidemi. .. 239 239 100% 8e-59 100.00% 27533 KX8392481

Porcine epidemi . 239 239 100% 8e-59 100.00% 28015 KX8392461
Porcine epidemi . 239 239 100% 8e-59 100.00% 28000 KY4867141

Pocineepidemi.. 239 239 100% B8e-59 100.00% 27988 KY4867131

Porcine 239 233 100% Be-59 100.00% 27994 KUSG4503.1

Porcine epidemi . 239 239 100% B8e-59 100.00% 28033 KR610991.1

Porcine epidemi... 239 239 100% B8e-59 100.00% 27991 LC0534551

239 239 100% B8e-59 100.00% 27994 KMBST1441

Porcine epdemi.. 239 239 100% 8e-59 10000% 27994 GU93T797 1
Porcine epdemi.. 239 239 100% 8e-59 100.00% 28033 AF3535111

i sk BLASTn Z 32} (Primer and

probe sequences are highlighted in yellow)

Porcine deltacoronavirus strain CH/JXJGS01/P50, complete genome
Sequence ID: MH025764.1 Length: 25438 Number of Matches: 1

Range 1: 23200 to 23362 GenBank Graphics

Score Expect Identities Gaps Strand
295 hits(326) 2e-75 163/163(100%) 0/163(0%) Plus/Plus
Query 1 ATTTGGACCGCAGT TGACAGATCATCT AAGAAGGACGCAGTTTTCATTGTGTCCATAATT  BOY

CLELCEEEEE L O LD LR
Shict 23200 ATTTGGACCGCAGTTGAGAGATCATOTAAGAAGGAD

e
Shict 23260 TTTGCCGTACTGACCTTCATATCCTGGGCCAAGTAC

o it nditiniding
Shict 23320 ATGAAMACCAGATCTGCATGGGOACTCTCACCTGAG

FELLLRRRCEEETEER LT
GCAGTTTTCATTGTGTCCATAATT 23258

ity ot
TGGTATGACTCAATTCGTTTATTA 23318

i
AGTAGAC 23362

Descriplion

Porcire deltacoronavirus stran CHJXJGS01/P50, complete genome

(<<}

Porcine deftacoronavirus strain CH/JXJGS01/P20, complete genome

Porcire deltacoronavirus strain CHUXJGS31/PT, compk

Forcire deltacoronavirus isoiate SANiSichuan/2019. complzie genome

FPorcire deltacoronavirus strain CHN/Sichuan/2018_complete genome

navirus strain Swine/CHN/SC/2018/, complete genome

LR R R R

Forcire deltacoranavirus strain CH-01_complete genome

Porcine deitacoronavirus isolate CHJXJGS02(2016, it

Porcine deftacoronavinus strain CHAliangsu/2014, compiete genome

Porcire deftacoronavirus isolate C-N-GD16.05 complete cenome

Porcire deltacoronavirus strain HE-BD, complete sequence

Forcine deltacoronavirus strain GD, complets genome

Porcire deltacoronavirus isolate SHJXJG50112016, I e

Forcire deftacoronavius isolate H3-ED membrane protein (M) gene Complete cds

Forcine deltacoronavius sirain NH isolate passage 10, cemplete genome

Forcine deitacoronavirus stran NH isolate passage 5, complete gerome

Forcine deftacoronavirus siran NH, coriplete gerome

Porcire deltacoronavirus isolate H_J-FY-2015 lbrene pr genz, complete cds

Porcire deltacoronavirus isolate SAN-HN-2014_complete genome

Forcine deltacoronavirus isolate CHN-AH-2C04. complete genome

Porcine deltacoronavirus isolate CHN-SF-2018, lste

Forcire deltacoronavirus strain GHN-TS1-2019, complete genome

Fordire defiacoronavirus isofate C-4-HLJ-20,

Porcine deftacoronavirus isolate CHXJGS01/2016, i e

18| 38. PDCoVel PCR ampliconoll

Max Tol Query E | Per | Acx

Scientific Name
= Score Sccre Cover value  lcent | Len
v v v w v | v

Accassicn

Porciredefacor . 295 285 100% 2e-75 100.00% 25438 MH025764 1
Porciredeftacor . 295 295 100% 2e-75 100.00% 25438 MH025763 1
Porcredeftacor . 295 285 100% 2e-75 100.00% 25438 NH0257621
Porcredeftacor . 295 285 100% 2e-75 100.00% 25380 MKS935191
Porciredetacor . 295 295 100% 2e-75 100.00% 25413 MK3306051
Porcredettacor . 295 285 100% 2e-75 100.00% 25414 MK(058821
Porcredeftacor . 295 285 100% 2875 100.00% 25404 KXx4431432
Porciredeftacor . 295 295 100% 2e-75 100.00% 25438 KY2936781
Porcire deftacor . 295 295 100% 2e-75 100.00% 25422 KY5137251
Porcredeffacor. . 295 285 100% 2875 100.00% 25403 KY3538681
Porcredeffacor . 295 295 100% 2e-75 100.00% 25423 MF9430051
Porcire deftacor . 295 295 100% 2e-75 100.00% 25420 MF4317421
Porcire deftacor... 295 295 100% 275 100.00% 2543¢ KY203€771

Porciredetacor . 295 285 100% 2e-75 100.00% 654 KY1296851
Porciredeltacor . 295 205 100% 2e-75 100.00% 25420 KL9B1062 1
Porcire dettacor . 295 205 100% 2e-75 100.00% 25420 KL9810611
Porcredeftacor . 295 285 100% 2e-75 100.00% 25420 KLSB105G1

Porciredetacor . 295 295 100% 2e-75 100.00% 1062 KUG171861

Porcire dettacor. . 296 295 100% 2e-75 100.00% 654 KT3136751
Porcredeffacor. . 295 285 100% 2e-75 100.00% 25420 KT3365601
Porcredeftacor . 296 295 100% 2e-75 100.00% 25420 KF757€901
Porcire dettacor . 295 295 100% 2e-75 100.00% 25389 ON4945541
Porcredeffacor . 295 295 100% 2875 100.00% 25420 MIT663768 1

Porcredeftacor . 295 295 100% 2275 100.00% 25403 MZ8029551

Porcire deftacor . 295 295 100% 2275 100.00% 25447 MKE256401

ch$t BLASTn Z32 (Primer and

probe sequences are highlighted in yellow)
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- Exclusivity &l
e & Aol Jfutol| AESh= SADS-CoVel PDCoV % PEDVE| primer2t probe Mol ztzt
target 22| MAL Z4FES FLUSts FAISH ChE HaA Tl gt A = (Exclusivity) &
BLASTn (https://blast.ncbi.nim.nih.gov/)& 0| &5l 20q |
parameter= StTholl 7| &t
D Enter Query Sequence: &A1& Primer fE= ProbeE gl etct.
@ Choose Search Set: Organismoll 241&t Pathogen2| Taxonomy IDE 2i2d8tct.

@ Program Selection:

10

N

o Joi

2SR = e

Somewhat similar sequences (blastn)S ME4SICI,

@ General Parameters

A. Max target sequencesE 500022 MEHSICI,

B. Expect thresholdE 100022 AXMsiC|.
C. Word sizeE 72 MHAstC},

D. Max matches in a query rangeE 12 MZHSHC},

® Scoring Parameters
A. Match/Mismatch ScoresE 1
B. Gap CostsE Existence: 5 Extension 22

® Filters and Masking: Low complexity regions, Mask for lookup table onlyS
30 query coverage 2t identity &£

e BlastNE 0|&5t0{ Exclusivitygs &S

, -32=2 MFPsgict.

A etot.

% homology zt= ot 1 ZIl= ofeiet &3, 40% 0|2te| identity= homologyZt o1
= 7oz ®Hstod Y/ =no alignment found 2 E7|SI¥CE.
¥ 1. SADS-CoV In—silico analysis Z 3}
Target Taxonomy ID|  Primer_F Probe Primer R
Porcine epidemic diarrhea virus(PEDV) 28295 100% 100% 100%
Swine acute diarrhea syndrome coronavirus
2032731 45% / 41%
(SADS-CoV)
Deltacoronavirus (PDCoV) 1477414 45% 43% 41%
Swine enteric coronavirus (SECoV) 1766554 41% / 45%
Porcine transmissible gastroenteritis virus(TGEV) 11149 50% / 50%
¥ 2. PDCoV In-silico analysis Z 2}
Target Taxonomy ID|  Primer_F Probe Primer R
Deltacoronavirus (PDCoV) 1477414 100% 100% 100%
Swine acute diarrhea syndrome coronavirus
2032731 41% / 43%
(SADS-CoV)
Porcine epidemic diarrhea virus(PEDV) 28295 50% 57% 42%
Swine enteric coronavirus (SECoV) 1766554 41% / 52%
Porcine transmissible gastroenteritis virus(TGEV) 11149 55% / 52%
E 3. PEDV In-silico analysis 22}
Target Taxonomy ID|  Primer_F Probe Primer R
Swine acute diarrhea syndrome coronavirus
2032731 100% 100% 100%
(SADS-CoV)
Deltacoronavirus (PDCoV) 1477414 47% / 45%
Porcine epidemic diarrhea virus (PEDV) 28295 52% 41% 50%
Swine enteric coronavirus (SECoV) 1766554 57% / 50%
Porcine transmissible gastroenteritis virus (TGEV) 11149 57% / 50%
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time PCR BtS =71 =&

TICHH Real-time PCR

Real-time PCRS |8t PCR 2SS =M 3 HIE =A

* Real-time PCR2| ErS%Moll= SADS-Cov S0| Z2fo|H&, Z=2H  2X Master mix
buffer, templateES Z&35t0{ & volumeO|l 20 plL7F E/=% $F ¥, real-time PCRS| 96
well plateol 9+3HZ H0f PCRZ TH . real-time PCR 2 otefet oo, Rk

=
7IE JHEE il ZE AEE2 S =M 3 xz7dez e FH[E CFX9e™

12

MHE 15| 23
2X Master mix buffer 10 uL
Primer, Probe mix 5 uL
Template 5 uL
Total 20 pL
I 5. Real-time PCR "t =A
PCR step Temp.(T) Time Cycles
Reverse Transcription 50 20 min 1
Pre—Heating 95 5 min 1
95 15 sec
Amplification 58 =« 1 min 40

* Fluorescence detection

- os

Real-time PCRZ2 O|&¢&t standard curve &¢I
e Standard curve= SADS-CoV IVT mRNA 1000 copies/uLE 108f T2 CHAIA 354 5t04
Real-time PCR Yr3H 1 =3otst Ct5 38tE F=&st¥ 0, standard curvel| slope #tOl
0.98~1, efficiency 80~120%2 25 He otof EH =X &olgh.

=AM Ao

o Chl ZcHHO| BEMA oIZtZE "Itsty| sl IC plasmid DNAGI SADS-CoV VT mRNAS
10 copies/ uL, 5 copies/ulL, 2.5 copies/ulL, 1 copies/ulL, 0.5 copies/uL sE2
E5tsto Ztzh 79b=E A|ESt, SADS-CovZh 95% oA HZE Jisst sE& MFE
Confirmatory LoD test= Pre-liminary LoD testollA MAME ZTI} 95% AE 7Is3H
SRS 253 Hht= AEE Sofl Af&Qlst =2 HAESHAE 28

TICHH Real-time PCR

Real-time PCR2 ¢St PCR BF3H =4
e Real-time PCRE| HhSHof= SADS-Cov £0| Z2lo|H¥ 2 ZZ = PEDV £0| Z2l0|H
4 2 Z=2H | PDCoV 0| Z2jlo|H & 2 ZZEHe} 2X Master mix buffer, templates
225t & volumeO| 20 uL7t =5 & = real-time PCR2| 96 well plateol| HFSH

20| PCRE =&t real-time PCR =2 tf It =1t SUsied, ZE|E
h 2& e

He x=A

42

Heks s = Algde sdst =M 3 7oz +=dllsh. ZH|= CFX96™ Real-Time
PCR Detection System2 Al2¢t

2) Real-time PCRES O|&&t standard curve &2l

» Standard curve= PDCoV, PEDV IVT mRNA 1000 copies/u LS 104 thel2 chAX 5| A 51
0 Real-time PCR EtSM 1} =55t Ch5 38tS SR D, standard curvell slope @t
(o]

0] -3.1~-3.7, R® Zf= 0.98~1, efficiency 80~120%2 ZEF H 2| otof| So{2=X| &9l

o FEIJ|ZOIM viral RNA HENZ XM Z2k2 PEDV, PDCoV AAME 24AM =X sSI=El Real-time

PCRE o|2350{ 7= Primer, Probe setl M58 HAE =olst Ctgfol 40 oL =
HAE 2 Hd2 AMHoZ miCsINS
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PEDV IVT mRNA, PDCoV [VT mRNA
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copies/ puL, 0.5 copies/uL sEZ =gtstod 22t 78S A|®SI2, SADS-CoV, PEDV
2 PDCoV =5 95% O|at ZHZE Jtsst s & MAE. Confirmatory LoD test=

Pre-liminary LoD testollA MAEE =TI} 95% ZHE 7ttt s &S 208 i Al™
2 Soff MEelstn =2 ESHA(Limit of Detection, LoD) S ZHE.
ESES -1 e
o BLASTZ =ol=El #Z& SFAXEZEEH Z2lolH, TE2E2+= 20|, Tm, GC content S 125}
o z|&o| ZElo|lH, Z2EE JuE. SELEC 200 bp Ot E =5 ClXIIst %
28 =4¢.
* PEDV, PDCoV % SADS-CoVe| Al ZEEZ 95t 2l|=ZE{= ZtZf FAM, VIC & SFC610 =2 =2
z2Ho| ZAIA. JHEE So| Z2lojlH ¥ ZEE& CtEnt 23

E 6. ol FekH Zgloj ¥ Z2H MY
Target Name Sequence(5’—3’) Size(bp)
SADS-C SADS-CoV-F CAG TCT CGT TCT CGC AAT C
SADS-CoV-R CTC AGA CAC CTC GTG CTC AAC AGC 131
ov SADS-CoV-P CTA GAA GCT ATG CCC AAG TC
# 7. CctE Mok ZglolH ¥ Z2H HE
Target Name Sequence(5’—3’) Size(bp)
PEDV-F CCA GTT TAT AAG GTC TCC CTT G
PEDV PEDV-R AGG CTG TTG GTA ATC GTA TCA AGG TTA CAG 132
PEDV-P GGC AAC GTT AAT ATA CTC AAC G
PDCoV-F ATT TGG ACC GCA GTT GAC
PDCoV PDCoV-R CGT ACT GAC CTT CAT ATC CTG GGC CAA G 163
PDCoV-P GTC TAC TCT CAG GTG AGA GTG
SADS-C SADS-CoV-F CAG TCT CGT TCT CGC AAT C
SADS-CoV-R CTC AGA CAC CTC GTG CTC AAC AGC 131
ov SADS-CoV-P CTA GAA GCT ATG CCC AAG TC
- £kl XIcHEH Real-time PCR Z o}

1)

=
Standard curve
5t03 Real-time

stol AD : SADS-CoV IVT mRNA 1000 copies/ uLES 10H| —Hol2 EHAIX 5AM
PCR2 Al&ist Z1} standard curve R® &f, slope, efficiency= 2+2+t 0.995,

-3.289, 101.4%= L}EH.

M AZE(F2dE0H) 0 248 A EE gotet 2 SADS-CovZt 95% Of 4t

SADS-CoV Standard Curve

38 1

36 1

34 4

Ctvalue

32 4

30 1

28 o

26

T T T T
1 10 100 1000

Copies

13 39. SADS-CoV Standard Curve
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10 copies/pL - 5 copies/pL Ampcton

] 19 20 N ] 0 10 2 ] a

2.5 copies/pL Amsitaton 1 copies/pL amrcann
£ ; ‘ i : Pk 00
i 6000
00 v 5000
¥ aton
00 J 3000
Y / f-” 00
Wed : " 1000
2 / ] ¥
(]

RFU

=
& w00

] 1 e N 4

L 2
Cyrles
0.5 copies/pL f——
)
o0 a.
000
5000 b
/
g4 J
E
00 —
)
1000
o ¥
] w0 o) » 40
Cycles

18l 40. SADS-CoV Pre-liminary LoD test Z =}

¥ 8. SADS-CoV Pre—liminary LoD test Z 3}

Copies/ 1L 10 5 2.5 1 0.5
1 33.93 35.18 35.66 35.79 N/A
2 34.89 34.51 N/A N/A 36.75
SA%\S/‘C 3 34.01 34.69 35.91 36.63 N/A
4 33.5 34.4 35.59 N/A 36.72
5 34.64 34.45 N/A N/A 36.63
s 34.19 34.65 35.72 36.21 36.70
HEHXL 0.56 0.32 0.17 0.59 0.06
CV% 1.65 0.92 0.47 1.64 0.17
AEE% 100 100 60 40 60
e Confirmatory LoD testES ZXl&ist ZI} 5 copies/ ul, 20 HHS3HAM SADS-CovZt 100% &
EEHS sholgr. mefA = TckHe| BEAMAM olZ e (FAHESHH )= 5 copies/ LY
2 &olgt
5 copies/uL
w0 - Amplification
8000
00 o
6000 £ oviriiins
=5000
&4000
3000
2000

1000 -

0

Cycles

38 41. SADS-CoV Confirmatory LoD test 2}
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3) Z1n} E= J|= : SADS-CoV signal?l Ct Zfz Internal Control signal®l Ct Zfol 40 0|5t
m AkMoz HAMSID IC signalll Ctgi2h &olE A SMo=z m™sh |IC signalel Ct gt
2 negative control (NC)E& =Z&st 2 E samplediM =rol=[ofof &,

- CtE ZTIEHH Real-time PCR Z 1}
1) Standard curve &el Z 3}
e PEDV IVT mRNA 1000 copies/uLE 108f SH|Z SHAA 35/ 510 Multiplex oRT-PCRS Al
&5t A1} standard curve R® Zt, slope, efficiency= ZtZb 0.996, -3.448, 95%2 LI|E}

Lt
| e

Multiplex gRT PCR

PEDYV Standard Curve
40

38 1

Ctvalue

32 A

30 A

28

26

1 10 100 1000
Copies

8 42, Multiplex gRT-PCR PEDV Standard Curve

e PDCoV IVT mRNA 1000 copies/uLE 108 T[22 HAIA 5|AM5H0{ Multiplex gRT-PCRS Al
&5k A1} standard curve R? Zf, slope, efficiency= 2+2Zt 0.984, -3.581, 90.2%= LIE}

Lt
[ N

Multiplex qRT-PCR
PDCoV Standard Curve

40
38
36 4
34 4
|
g
O 324
*
30 A
28 |
26 T T r T
1 10 100 1000
Copies

13 43. Multiplex gqRT-PCR PDCoV Standard Curve

e SADS-CoV IVT mRNA 1000 copies/uLE 108 CHIZ2 ChAA %|/L|3}o1 Multiplex gRT-PCRZ
FO.

15t 243} standard curve R? Zt, slope, efficiency= 2t 984, -3.581, 90.2%2 Lt
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Multiplex gRT-PCR
SADS-CoV Standard Curve

40

38

36

Ct value
®

32

30 1

28 T T T T
1 10 100 1000

Copies

13 44. Multiplex gqRT-PCR PDCoV Standard Curve

0l
B[t
Lo

i
N
e
=2

dEf 2 M SE2 PEDV, PDCoV AME AM =H

x4
2+= Primer, Probe setel Ms& H2AE Zolgt. Ctgh

xre

<

=
=

X

=

p-g

St =l Real-time
o

&35t 7 40 o= &A

2 49 UMHo=z Hohsi s, PEDV LA ZAX MEo|A = PDCoVet SADS-COVe|l Ala4ol

= (X &£, PEDVEH AZEE AS =l & = USZ. ESH PDCoV BAAXM MEOM=

PEDVSt SADS-COVe| Alado| &% =[X| Z11, PDCovEt HEE ZHs 2l & = US. 0l

st ZAul= JHEHEl Primer, ProbeZl AA ¢ 4\3 HEME =2 50|k ¥ UIZEE 20|,

AE = 4G 7ol oist M S MAIE FEEHo wEt ZE Y RcHEHe =
80| Jts T A= AtRE

Amplification
T z T !

PEDV S ZH| 1 : _

4000 L

RFU

77| B R

1000 T

[ —
T T T

0 10 20
Cycles

Amplification
T T T T

“ PDCOV %Fgﬂw 1 2 st e s T _ I

6000 —

4000 L e ......

RFU

3000 4.

0+ T r — T i
T T : : ¥ ¥ T t

0 10 20 30 40
Cycles

8 45. Multiplex gRT-PCR PEDV, PDCoV &l HAE Z=}
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=M oI (FaHdESHA) ¢ 248 AUHEE EIteh Ao SADS-CoV, PEDV ¥ PDCoV 25
095% O|At A== %4 SE+= 5 copies/uLzZ MAEE.
JOcoples/il e L T
i ¥ /
05 copies/ul_womam o
- /
wl /
a3 46. SADS-CoV, PDCoV, PEDV Multiplex gRT-PCR Pre—liminary LoD
test Z3t
E 10. SADS-CoV, PDCoV, PEDV Multiplex Pre-liminary LoD test Z =z}
copies/ L 10 5 2.5 1 0.5
1 36.39 38.16 N/A 37.66 38.36
2 36.94 37.69 38.3 N/A N/A
SADS-CoV 3 36.82 38.03 37.69 N/A N/A
4 36.61 37.68 38.23 38.23 N/A
5 37.02 37.01 38.18 N/A N/A
= 36.76 37.71 38.10 37.95 38.36
EEHERL 0.26 0.45 0.28 0.40 -
CV% 0.70 1.18 0.73 1.06 -
HAEEYS 100 100 80 40 20
copies/ L 10 5 2.5 1 0.5
1 34.06 36.07 N/A 38.3 N/A
2 33.92 35.49 36.24 N/A 37.5
PDCoV 3 34.64 N/A 35.97 N/A 37.41
4 34.75 35.5 N/A N/A N/A
5 34.19 34.88 35.93 37.08 N/A
g 34.31 35.48 36.05 37.69 37.46
EEZHAL 0.36 0.42 0.17 0.86 0.06
CV% 1.06 1.19 0.47 2.29 0.17
HEEY 100 100 60 40 40
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m x

copies/ L 10 5 2.5 1 0.5
1 34.68 36.04 36.65 N/A N/A
2 34.85 35.52 36.73 37.81 N/A
PEDV 3 35.1 35.45 35.82 N/A 37.77
4 33.97 35.36 36.77 37.24 36.87
5 34.76 35.6 35.54 36.78 N/A
oo 34.67 35.59 36.30 37.28 37.32
EZHA 0.42 0.26 0.58 0.52 0.64
V% 1.00 0.74 1.59 1.38 1.71
HEB% 100 100 100 60 40
e Multiplex oRT-PCR confirmatory LoD test& ZX&ist Z3} 5 copies/ulL, 20 EH=SH
SADS-CoV, PEDV 2 PDCoV =& 100% AZEEH=S =olsh. welA cfs RckdHol EAMx ojZb
(ZE2ZBETHH )= 5 copies/ pLed= &el.
Target PEDV PDCoV SADS-CoV
ct | BE E%‘_ﬂ ow | ot | mz E%‘H o | ot | mm E;ﬁrﬂ oV
305134 o8 |1.63[ 3% %8| 077 |2.15] 36.61 376-2 0.00 | 2.42
35.2 3.3
A A 38.00
34.6 351
. A 36.62
35.3 %3 38.45
34.9 36.0
A A 36.66
35 1 35.0
3 1 38.15
34.4 34.4
A g 38.14
35.2 3.3
A : 38.08
3.6 36.0
3 A 38.18
5 35.0 3.5
copies 2 1 37.22
36.2 36.1
A ; 38.14
351-3 36.3 38.23
348 37.6
A A 35.45
361 3.5
1 A 35.88
3.5 37.0
4 3 37.37
36.0 35.0
A A 37.02
25 35.8 36.94
35.7 35.7
A 1 36.85
366-2 37 37.32
34.9 36.0
L ; 35.89
ZHEE 100% 100% 100%

F 11. Multiplex gqRT-PCR Confirmatory LoD test &1}

_33_




5 copies/pL

i : Mhlﬂ't?hml s _ _ AN_!Dﬁl'IhTIlBr\“
PEDV + SADS-CoV + PDCoV PDCoV
5000 4000 1
4000
3000 4+
= 3000 S
e 2000
2000
1000 1000
& o1 — :
0 10 2 ] 10 2 30 10
Cycles Cyclos
Amplification Ampiitication
T T 3000 5 B B
% | PEDV : SADS-CoV
1, 2500 1-. - 53
4000
200
= 3000 4 o
B £ 150
2000 1000
b 500
oL i—— ] — = H
0 10 20 30 40 L'} 10 2.‘] 30 9
Cycles Cycles
a8l 47. Multiplex gRT-PCR Confirmatory LoD test Z =}

4) Z3n} m= J|= : SADS-CoV signal2| Ctgf, PEDV signal2| Ctgt, PDCoV signal2l Ctzrzt
Internal control signal®| Ct Ol 40 o|st Mf Moz HHSILI C signalel Ctgtth =t
olEl A SMo=z EAEE IC signalel Ct gt negative control (NC)E Z&SH RE
sampleoll A =tel=|ojof &t

O Fele &M 9ot
O BZEAZ 2 HO|HA M S 0|8t S0l HIL
- MZF=l Target pDNARF SHCHES WO MZ8 viral RNAZS SA|oll Real-time PCRE ;GG L
5

MZE Target pDNAE HIESZ viral RNA Z3 Zt2l Standard-Curve® 12 M e,

Ampification

uuuuuuuuuu

6000 Fovrrinriinnis Lo

4000
>
& 3000 Foiiniimiiin s,

2000

1000

% 48. PEDV HE Z I

- PEDVE| standard curve R2 Zf, slope, efficiency= ZtZt 0.998, -3.366, 98.2%Z LI}EIH.
1

standard curve®| slope ZfO| -3.1~-3.7, R2 Zf= 0.98~

of|

efficiency 80~120%2 =& = of
S0 2=X| =elsiNs.

Ampification

Standard Curve.

RFU {1013)

10 15 20 25 30 35 40
Log Starting Quantity
"

a S X Urknown
— VIC E=B82% R2:0588 Sepemd 842 st 342

Cycles

18 49. PDCoVv HE Zaf

- PDCoVel| standard curve R2 4f, slope, efficiency= Z2+Zt 0.998, -3.642, 88.2%= LIEI.
standard curve?| slope @tO| -3.1~-3.7, R2 Zt2 0.98~1, efficiency 80~120%Z =& = of

of|

SO2=X| 2elsiRis.
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1. & PEDV viral RNA o RiZtE o} Z3l
Target CT Mean SD
1073 28.26 28.32 28.33 28.30 0.04
1072 31.58 31.48 31.40 31.49 0.09
PEDV 10™1 35.27 35.03 34.95 35.08 0.17

5 36.35 35.47 37.04 36.29 0.79
1 38.05 38.03 N/A 38.04 0.01
NTC N/A N/A N/A

F 12. M2k PDCoV viral RNA 2| olztx "ot Axf

Target CT Mean SD
1073 | 27.01 27 27.04 27.02 0.02
1072 29.1 29.57 29.2 29.29 0.25
PDCoV 10™ 32.48 32.27 32.06 32.27 0.21
5 33.64 32.65 33.35 33.21 0.51
1 35.41 36.41 35.3 35.71 0.61
NTC N/A N/A N/A

EZUtfstwof|A X =T PEDV, PDCoVel Viral RNA ARE3t0o] LOD EIAEE Zl&st A1l PEDVE 5

copies/ uL7HX| detect =20, PDCoVi= 1 copies/ ul7tX| detect=lA=

Viral RNA M&st7| ™, MAZol ARZE VT mRNAZ2 Z o= PlasmidE 0|&3t01 g5t

Ct 2| DNA Z1E 7ts40| =510 ZR0| Xot=ls E7t ch LMe. ma2iM, 2o Zxt
Zlgte 2| gl ol SYEHstuolA HB5HZE Viral RNASE AFE5t0] AESIRS of RNAS

Zlo| o} PDCovel DIt SME W2 ALRE.

12O Z |VT mRNA (PDCoV: 5 copies/ ulL, PEDV: 5 copies/ uL, SADS-CoV: 5 copies/ uL)2t

Viral RNA (PDCoV: 1 copies/uL, PEDV: 5 copies/uL, SADS-CoV: HIO|E{ 81&) =5 5 copies/

L O|3t2 HAEE = d|l=xot dufekAte JiX|D =22 &kolsty
Y] o= X = A

— o o= = =

> N

N < 1

Ijo

= = ZICHH Real-time PCR ZAAL ol HAZESIIXL St= SADS-CoV,
PEDV, PDCoV 2/ MA} 2 B 2 =HX| genomic RNAG| CHSH W XtEFSO| A=K =helat,
SADS-CoV T ZICHH Real-time PCR : 22&°| WAtdZF 2 = X| genomic RNAOIA =5 WXtk
20| BEEX 2.
PEDV, PDCoV, SADS-CoV CI= ZTlchH Real-time PCR : 22Z&Z29| X3 2 =HX| genomic RNAOIA
25 WXtERZo| ZHEE X 2 E.

I 14. PEDV, PDCoV, SADS-CoV Ct&E TIEHH Ho|x &=t

Ct
No Sample R pEpv  PD Cov  SADS-CoV  IC Result
1 Porcine eplde(mplEchd)|arreha virus 1 23 51 N/A N/A 29 08 PEDV
2 Porcine rotavirus (PoRV-1) 1 N/A N/A N/A 28.73 Negative
Transmissible gastroenteritis ;
3 virus (TEGY) 1 N/A N/A N/A 28.25 Negat ive
Classical Swine Fever virus .
4 (CSFV) 1 N/A N/A N/A 28.73 Negat ive
Porcine reproductive and
5 respiratoty syndrome virus 1 N/A N/A N/A 28.80 Negative
(PRRSV)
6 Giardia lamblia 1 N/A N/A N/A 29.09 Negat ive
7 Salmonel la typhi 1 N/A N/A N/A 28.46 Negat ive
8 Salmonel la enteritidis 1 N/A N/A N/A 29.9 Negat ive
9 Campy lobacter coli 1 N/A N/A N/A 28.82 Negat ive
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10 Toxoplasma gondi i 1 N/A N/A N/A 29.04 Negat ive
11 Shigella flexneri 1 N/A N/A N/A 29.08 Negat ive
12 Entamoeba histolytica 1 N/A N/A N/A 29.08 Negative
13 Clostridium perfringens 1 N/A N/A N/A 29.07 Negat ive
14 Cryptosporidium parvum 1 N/A N/A N/A 29.16 Negat ive
15 Klebsiella aerogenes 1 N/A N/A N/A 29.04 Negat ive
16 Yersinia enterocolitica subsp 1 N/A N/A N/A 29.17 Negat ive
17 Cyclospora cayetanensis 1 N/A N/A N/A 29.04 Negat ive
18 Sapovirus 1 N/A N/A N/A 29.02 Negat ive
19 Astrovirus 1 N/A N/A N/A 28.7 Negat ive
20 Bacillus spizizenii 1 N/A N/A N/A 28.85 Negat ive
21 Borrelia burgdorferi 1 N/A N/A N/A 29.02 Negat ive
22 Leptospira interrogans 1 N/A N/A N/A 29.07 Negat ive
23 =fX| genomic RNA 1 N/A N/A N/A 29.02 Negative

O PEDV, PDCoV, SADS-CoV Real-time PCR A& HWI}

- PEDV, PDCoV, SADS-CoV C}= ZIch#H Real-time PCR : Z=& target signal2l Ct @2 X 6. PCR
oM HA J|=X| (Cut-off value)E X Bstod 2Mo=zZ EHHSII, N/A (not applicable) 2 &
A= EolxX| b2 A SMHo = EHHE. CFX96 Real-Time PCR Detection System (X2 ==
2l 10-205%, Bio-Rad) & AtE3t0d EE=Z2l X NTC, 1000, 100, 10 copies/ulolA 32t 1
Y 3dtE AlgES FE Zuh, 25 100% M dH2=2 AZ=AUct ESH O CV(%) I HEIIE CV
5% o|Lfelg =telstol HARZ ol Xto|7} glsS &elsiAS.

HE17. Swine Enteric Coronaviruses (PEDV, PDCoV, and SADS-CoV)AsiM Z |

Target Concentration Intra-Assay Inter-Assay
g (Copies/ L) X SD oV (%) X SD oV (%)
1.00 x 10° 29.55 0.06 0.00 29.63 0.54 0.02
SADS-CoV 1.00 x 102 33.16 0.21 0.01 32.87 0.43 0.01
1.00 x 10 36.69 0.59 0.02 36.22 0.41 0.01
1.00 x 10° 28.40 0.01 0.00 27.86 0.15 0.01
PEDV 1.00 x 102 31.20 0.18 0.01 31.10 0.27 0.01
1.00 x 10 35.25 0.63 0.02 34.75 0.46 0.01
1.00 x 10° 28.44 0.03 0.00 28.76 0.99 0.03
PDCoV 1.00 x 102 32.06 0.03 0.00 32.40 1.01 0.03
1.00 x 10 36.49 0.95 0.03 36.30 1.10 0.03

- SADS-Cov ©hl ZICHH Real-time PCR : OFEHJEX|Z2, Z-E target signal®| Ct gt2 3 6. PCR
&M EY J|EX| (Cut-off value)S X &35t Moo= HEsSD, N/A (not applicable) 2
Al &olz|X| &#S B SMo=z mAE CFX96 Real-Time PCR Detection System (A2 ==
¢l 10-205%, Bio-Rad)E Al835t0] FEEZE 2| s& NTC, 1000, 100, 10 copies/ulOlAl 37t 1
o 3EHE Algs ZFSsH 2o 25 100% 2M Hg82 HEEHJCE E£SH CV(%)7F HMEIIE oV
5% o|Lf&ls =telsto] HALZ ol Xto|7t glSS Eolst¥ =

H18. SADS-CoV MM ZHxt
Target Concentration Intra-Assay Inter-Assay
0 (Copies/ uL) X SD oV (%) X SD v (%)
1.00 x 10° 29.23 0.05 0.00 28.58 0.59 0.02
SADS-CoV 1.00 X 10° 32.39 0.20 0.01 31.85 0.47 0.01
1.00 x 10 35.72 0.53 0.01 35.06 0.58 0.02
O

OFAA R E ol 82 2lHE - 50l= EJ}
I AE SIIEFH T 70709 =HA ZHAIRE 0|&3t0 J[E2[ RT-PCR X i
H

real-time PCR

mjo
>
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ol
2
A
n
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F 19. SADS-Cov el Zlchd ol& HA &l ZHut

Sample Resul t Sample Resul t Sample Resul't
1 Negative 26 Negative 51 Negative
2 Negative 27 Negative 52 Negative
3 Negative 28 Negat ive 53 Negative
4 Negative 29 Negat ive 54 Negative
5 Negative 30 Negative 55 Negative
6 Negative 31 Negative 56 Negative
7 Negative 32 Negative 57 Negative
8 Negative 33 Negative 58 Negative
9 Negative 34 Negative 59 Negative
10 Negative 35 Negative 60 Negative
11 Negative 36 Negat ive 61 Negative
12 Negative 37 Negat ive 62 Negative
13 Negative 38 Negat ive 63 Negative
14 Negative 39 Negat ive 64 Negative
15 Negative 40 Negative 65 Negative
16 Negative 4 Negative 66 Negative
17 Negative 42 Negat ive 67 Negative
18 Negative 43 Negat ive 68 Negative
19 Negative 44 Negative 69 Negative
20 Negative 45 Negative 70 Negative
21 Negative 46 Negat ive
22 Negative a7 Negat ive
23 Negative 48 Negat ive
24 Negative 49 Negat ive
25 Negative 50 Negat ive

¥ 20. PDCoV, PEDV, SADS-CoV CI& ZICHH oAl Zx| =fel HA:}
Sample Resul t Sample Resul't Sample Resul't

1 Negative 26 Negative 51 Negative
2 Negative 27 Negative 52 Negative
3 Negat ive 28 Negative 53 Negative
4 Negat ive 29 Negative 54 Negative
5 Negative 30 Negative 55 Negative
6 Negative 31 Negative 56 Negative
7 Negative 32 Negative 57 Negative
8 Negative 33 Negative 58 Negative
9 Negative 34 Negative 59 Negative
10 Negat ive” 35 Negat ive 60 Negative™
11 PEDV 36 PEDV™ 61 Negative
12 Negat ive 37 Negative 62 Negative
13 PEDV 38 Negative 63 Negative
14 Negat ive” 39 Negative 64 Negative
15 Negative 40 Negative 65 Negative
16 PEDV 41 Negative 66 Negative
17 PEDV 42 Negative 67 Negative
18 PEDV 43 Negative 68 Negative
19 Negative 44 Negative 69 Negative
20 Negative 45 Negative 70 Negative
21 Negative 46 Negative

22 Negat ive a7 Negative

23 Negat ive 48 Negative

24 Negat ive 49 Negative

25 Negative 50 Negative

* Sample 10, 14: PEDV Z 1} 2%
*x Sample 36 : PEDV F7} 24M
*x+ Sample 60: PDCoV Z2} ELX|

- 7|&2| RT-PCRTt ZHErEl HAMHS| Hlw Zxt, 47§2| sample(10, 14, 36, 60)= M <lgh LHHX|
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gHe 285 # 2

= 4%,
=z 4 -slils gt Sol ofs Aol ot™HY XstE Zntyt Aolsh He R mEhE
olgfet Zut= JHLE primer, probeZt MM 24 AFMIME =2 S0l & 2UHEE 2SS
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O X SHAIR & o slolajs RHS 24
=] =
_ =

- 3 L oH Bt St30 PDCoV, PEDV, SADS-CoV CHE ZIEH7|E

23510f Hio|HA RHES
- = HEYOSZRE EHHESH & 13971 MEo| Cfs] EMS AAISIH 20 singleplex RT-PCRS
5 8 ey

i
°

SAloll zIgisto] AlZ| et 1 Z3F PEDVE 3170, PDCoVeE 47, SADS-CoVe= 5702l ME
ol M MEtZ 0| LIEHE.
Multiplex RT-gPCR Singleplex RT-PCR
PEDV PDCoV SADS-CoV PEDV PDCoV SADS-CoV
Positive 31 4 5 31 4 5
Negative 108 135 134 108 135 134
Total 139 139 139 139 139 139
O YMAIZ W Hio|2{A Aqo|3 CHEE REX 24
- 2AMA|Z U PEDVRL SADS-CoV spike THHZE S PCRES 0| &35t0] ZFEst phylogenetic analysis
%

[+
s ] k
| LT
= | R GO |
7 e i
:I
g eln e v
WAk
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13 52. PEDV isolates2| phylogenetic tree
- SADS-CoVE E5F &= strain2Z LIELH.

MF094681 SADS-CoV/FarmA/Guangdong/CH/2017
OM994417 SeACoVi2022/p0

A MF167434 PEAV/IGDS04

A MG557844 SADS-CoV/CN/GDWT/2017
MW727454 SADS-CoVIGDZQ-2018
MG605091 SADS-CoVV/CN/GDLS/2017
MT294722 SADS-CoV-JX-CH/2018

@ PP062886 SADS-CoV/Vietham/VNUA-BN01/2019
@ PP062885 SADS-CoV/Vietnam/VNUA-HN01/2021

@ PP062883 SADS-CoV/Vietnam/VNUA-TH02/2023 '
@ PP062884 SADS-CoV/Vietnam/VNUA-TH03/2023 | SADS-CoV
r A MF370205 SeACoV/CHIGD-01/2017

MH539766 PEAV/CHN/GD/2017

MT 199592 SADS-CoV/GDZJ022018
MG605090 SADS-CoV/ICN/GDGL/2017
MGE05084 SADS-CoV/CN/GDDL/2017
- MT199594 SADS-CoV/GDQY/2016

MT199591 SADS-CoV/GDGL01/2016

A ON911569 SADS-CoV/Guangyi/2021

0K078018 SADS-CoV-CH-JX1/2018
! OK078017 SADS-CoV-CH-JX2/2018
A MK651076 SADS-CoV/CN/GDLX/2019
A MH615810 SADS-CoVICHFJWT/2018
0Q175199 BtRa-AlphaCoV/GD2017-Q209
0Q175202 BiRa-AlphaCoV/GD2020-Q211
0Q175201 BtRa-AlphaCoV/GD2019-Q210
0Q175203 BtRa-AlphaCoV/GX2017-Q212
[ - 0Q175204 BtRa-AlphaCoV/YN2016-Q215

0Q175218 BtRa-AlphaCoV/HI2019-Q198 -«
| 4,5%00175251 BIRs-AlphaCoV/HI2019-Q231 wCov
= = OR427311 Bat-CoVIHMU-5/CHN/2023
L 00175255 BRs ANCoVIGD2017.0235
- NC009988 HKU2

0Q175209 BtRp-AlphaCoV/IGX2017-Q225
MZ 081398 bat/Y unnan/MIYN15/2020

a3 53. SADS-CoV isolates2| phylogenetic tree
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SADS-CoV #H7IH Y

CRISPR/Cas A32ldE &all 11702l =3I XH(NOXT, MCPH1, CASR,
AKAP3, HPXA9, PSMC6, MAG, ORM1, GLS, AKPI, ABCD2)E AlZ st

k=2
=

SADS-CoV S1-FcE 0| 235104 periostin & Clst =24 EHEE2

2 AEsU2

CH 25| & 421 furinO| SADS-CoV S2| S1/S2 cleavage sitedllAl S
£ Hcistn, § chEb Ao ofs| of7i == cell-cell fusionol &2
7ict= Ae AYE

SADS-CoVZ} endosomal pathways S35l HEscle HE AP &
QIZHH 27t 0| =0l A SADS-Covel Z4lo| &estA Ldojctct= A
2 g

SADS-CoV THAZRITH gRT-PCR Z2fo|H, Z2E  dtgx71 =ele
SADS-CoV, PDCoV, PEDV multiplex oRT-PCR Zz2jo|H, Z2E,

. t
SADS-CoV I Ehg &2 =ESIE I
- EZESH, vo|22, U YMARE 0|85t Ao U U
SolzE =8y
O MZ7|2E BN AT}
M ARSE HEY AR LN T

SADS-CoV S1-FcE 0| 235}10d periostin & CIst +2X FHEHEZ

furinO| SADS-CoV S2| S1/S2 cleavage siteollAl S
el Xlof| o|5f o7 == cell-cell fusiondl €<
I

SADS-CoV7} endosomal pathwayE Sdll HdYsictes Hg HHE
S

QAMAIRE O|85t01 FEHHOl BIZE

SADS-CoV TH &I Eh gRT-PCR Z2t0[H,

BT 2= =HEE
e EF=Zg 0|85t TIEtHe 2lZdE & 50|28 ¥
e CRISPR/Cas 23eld& &dll 117012 =2l XF(NOX1, MCPH1, CASR,
AKAP3, HPXA9, PSMC6, MAG, ORM1, GLS, AKPI|, ABCD2)E Al¥HsIYd
= e SADS-CoVZt endosomal pathwayES &3l ZHEstct= WS authentic
virusE 0| &8st e
o CQIZIH 2It-0[ =0 A SADS-Covel Z4l0| st dofctct= A
e
Hl E = o« AMAZE 0| Zstof Tl ol alZt: 3 50|28 S™¢e
(2) M AU GHE Al ZHMSID, AFIILURIA 2] Sl w2l 80| JIsEHCh
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Furin cleavage is required for swine acute diarrhea syndrome coronavirus
splke protein-mediated cell - cell fusion
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BESTRALT
S aoom daE e syrebcene comeddas (SADSCoW) wies mpoead o Chieg fn J00T amd k& 3 Gustbe agaen o
e chew ot chocass. Raree sudfes indhaie Bal Cofs o varioas Pess e asscapabie 90 SAER Dol sugoe-aleg
2Ea ZoOEE POMATES of DL viiEs HOWOWd, ITE0 H anown I fa St i Beoogh wiich thE e oo
calls In s Sy, vl ireestigated 1he mobe of Sl i SADSCoN aoike [ Siewdiaad ool - ol Saoe aod ermy. We
Socmd Pab Pur SADECOW 5 pencois ndurad T S of undden ol Gl — ool sk Wil infiDincd by T
e o Connr R Ikl char FVER omi. and Dot ol taedlaned wish metont S peotdng ookt ta
fhrin dedage. These Seadings fawsalad 1hat furlniodeced of e SADR-Coh 5 gwodedn b raguised foe ofll -
:ummwmummnrmmumsmnmnm
clrmags gy Laf e and oo WFRL . Wo wad winos 1o dol ek wWhsrlwy Selivdendoosd 5
g & do yeued for ol anry: Pasdety s windtes S sEing 5 g with 2 musiad Seln dasags U
il e warmdund o et ol hlcing Pat delndndued daage ki ot taguised e preadoryped vie
Ermy Qer dat ndicae $a1 5 deavage i offcd for SADSCoN' Sentoiamed (2l - coll fusiorr amed segeat Bl e

i b a bt T gl o SADIS-Col anddrala

ANTHEE SESTORT fewriwed 15 Skl L7 Mevined 10 Sogund VL Acoppied 18 B S0

TS e i Furie, o plr;

It redusct ion

Snatne aore diarmhea syndromes coromavires [SATS-
Co'¥) 15 a novel member of 1he gmos Alphaconna:
wirms, which was first idemtthiad in soufhi=n China m
2017 [i-3). Inetion with SADS-CoV mdnes amte
diarrhas and vomitng, similar 0 porcine epideamic
diarthes, remitng in a high moriality mte amang
young pigias [1-4]. Bak i o nearby epidemic area
were found tohathonr cormmavirnsss {HE T2} amping
A= sequence homaoloagy 1o SATS.CoV, snggeding
that hat-deriwd CoV spilled ower 0 infect pigs [15].
Phylogenetic anafysis revealsd that the 5 penes of
HETI and SADS LoV formed a distnct ineage with
dl kmown alphaoronaviroses |3, SATS-Co'V o lke
o'V have heen identified in 9.5% o fiesied hats mainfy
Fhinolaphusspp_ witich are dwn Col reservoin aasnci-
ated with severe aoule respimiony syndrome {SARE}-
CoV [1.3]. Racem reparts hawe indicated that SATE-
oV can infect oefis from several spedes, inclnding
tomams - 8] Thee findingp highlight the imporance
af Co¥ spillover from bats to Bvesiods, and indicaie
that SATECo camies the poiential for mterspecies
transmisgomn Thers are currenfy no wednes or @
viral drogs for SATE-CalV [2).

cpe; ol - il e

The SADS-CoV genonme i - I7 ich long, and con-
tams nine open radmg foms (ORF) @ong with
ORF 1o, ORF 15, spike (5L snvefope. membrane, noden:
capsid protsn-enomding and three aoewary gems
(MER. N7, and NES) [3]. & protain medistes vird
entryinin ey reagni zing o2& racep tons and @iy
Iing foshon heteaen vira envelopeand the lmembrame
|10]. The & protsin s dividad into three pans 2 large
echndomain, 2 sngle-pasa transmembrane anchaor, and
asmall cptoplasmic il The ecdndomain of the 5 prolsin
ol o of 1o domaing the N deminal recetor:bind-
ing domain 21, which s respen ghis for recepor hind-
m;.a.nd.ﬁn.- CA=mina mambrane fison domam S5
which i5 n=pons ihie for membranes fosion [11]. The 51
domain oomains recepior bind ing domains that neong-
nire sogars ad prodeing on Targed cells The 52domain
comtains @ hpdrophobic foson pepiide and oo heptad
repeatn, which are typics fentares ofclaes 1 wra foson
prowing [13]. Some CoV o5 proting are deaved by
furinfproprodsn convertasss at aclavag wie hehvsen
the 51 and 52 domains {the 51752 deanage siie ) during
i osymihess [15,14]. The 5152 demvage s of oV 5
i required for =ficent infection and promeodes fie for
maton of synopta [13,34]. Host receptor engagement
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Molecular Characterization of Porcine Epidemic Diarrhea Virus
from Field Samples in South Korea
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Abestract Foocirw epakemic diarrs virss (FEDV | £ a highdy comfagsons emberic patbsogen ol o
FEIP buts bt i imtusgnt piusbibem o dla pip induslsy sives ibe Skl idenisSoation in 1992 Tl am of
Ut wlanly v 10 Eivestngale e diveduly, mokculer dharsctnisticd, and phylogasdic mlatoguhips
of FEDWs in- Beiid s Jioik Bodes. Ses FEDNY b st idunizhud B the k] sanipdon, end D
bl s {5} plvcapooban g wig i anadyied A ph b lic usil yasa of fe 3 g
s Eo Da sin el S viakiel Uial Beg s closbetud it G G2 sbyionsg sth geo b
ehiedanae. The it ddendily of s mucke-olide sejuendes amd dedsoed i 4o g af
ot 5 s oo st ianla s werae FT2-1000% anie] 97.4- 100, seepeectvaly A BLAST woenh for mow
FEIMV & sevesbed i ichentiby waeaber haiin 92.5% comgiided o B gl semilarily of heo Jdif sl
Foounn sbraivs The O0-2681 aquivaliend (C0F) epitops had o S7EE Y 0 emivn acil mbeshstion
el By i saaltng PO pr C28 reloneire adiasn (ROMUE105) The CWLFI251T Bl 28 G sl
Mhhmdmhmlﬁmmmﬂuﬁdhumﬂymﬁdmm
substibslicese: 5525 5F sl TEIP L i e OOF end 556 epslopss, mwectnely Fumthenonaene, e
antifition e s of M-liedoed glvcisidation soee chasroal m the CRITISTL The mesolbis suggest
Ul Wit slfbiss of PEDW it ookt and nndhe poisgrs vedubaon al seife $a0i in South Kok s
il o it el spuaBcin Vine paibogerdeity, aid hosl e sys ket svasion Dhviall, this
slizdy previdhs i inctand waberslanding of e provaonos und comibi of FEI in Soulh Fosa

Baryperorde porvite epidennc diartea Vi sprbis molemir chers i steer phylogestio el s

L Introduction

Farcne epideric diarrhea (PETY) 15 an ambe and highly contamos enenc disense m
wwrine caysed by FED virus (FEDV) FEDfn':tqpumdihEnﬁﬂ.mthﬂ,mm&sﬁqu
watery dumrhea and delydration, sesulting i mortahity of up to 50% [1.1] The causatve
agent of FED wan identified in Belgiue and the United Kingdor in 1978 (2], and sinco
&mfﬂﬂ?hﬂbﬂnmpﬂdhmymmh‘h;eqﬂdaﬂyin?mmdhiﬂLﬂ In
2, highevimalence PEDY variant strams eserged m China, resalting m kgh martaliy
and mnoabidaty of 1 to W-95% among infeced suckang paghets [G]. [nlpmm-:ih‘.lua.
FEDY variant was oondfirmed in the LS that was genetically dose to the haghly
Chinese strains and bod to the massive deaths of rewborn piglots within a year of the
outbemalk [T] T'.I'emrapl.dl:g qn'md."nﬁn'm-:an, E:nuwa.n,utd.lli.amm‘u:iﬂ.
nuhating a seoond FED epideraal ogic wavew orldwide [1.9] Ths, FEIV swene cdassfied
th:lnun;q'mupl:da.mlm the strams of whach hove arculated s the 15708, and
highly pathogenic G varianm, which enserged after tre 20006 Fiarthemanme, FECVS wene
divided mio five subgroups. Sobgroup Gl was dentified after the atteresied voooine
for subgroup Gla jclassical strams}was approved . In' 2000 a highly pathogenic (32 PEDY
wr&.:gnmﬁ::wmspﬂnnm-dnh&m&ﬁmmu,wndinm;md
sabgrouy: Gla PEDY showed high necebidity and neortafity mopighets [6] Group G2
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Porcine Epidemic Diarrhea: Insights and Progress on Vaccines
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L Introduction
mmmﬂmm;pmmumﬂmmmmw
ba tha poecine epadensic diarrhea vinos (PEDWV ). This varas can mfect pegs of any age;
awever, itis by ke thal and cumes high mates of ilness mnaw bam pigen. The
i eiethod of P trarsenission is throngh facal bo-oral contact, although it can alss
spmad via ambome acles from therfeces to the nose [1]. PEDWY pedomanantly targets
&umﬂﬁnlq:ﬂpiﬂmlhﬂwhdmxh&pﬂnhmxmcmﬁ;mﬁhﬂufhnhﬂ
villi Infection of these rells results m brpaimed nofrient absorphion and mggers srmptoms
such as vomibng, diarrhea, weight loas, appebie loss, snd potentiaby death [2.3]

FED was irabially identified m the Undled Emgdomom 1971 Following identifration,
te discass queckly sprwad soroas vorous European ratione, kadhirg to subsboba] wearaby
mmorg suckling piglets m Buope Suoughoot the 19700 and 19680 [4]. [0 Asa, tha fimst
ces of FEDN enerped i the early 1980y, and the disease hes boer endemdc in sveral Asian
mthMﬂ!uﬂnwﬂﬁl@wumhmﬁndhEmpﬂmm
it was not 2= a worldwide coniem. However, the sitaaSion drasnatically
mmmmnﬁm?ﬂ]mﬂﬂbmﬂnﬂ:dmﬂnL‘mhdSlnbn[H—Ll]mﬂmpiﬂv
sprca to redghisaring couriries o North America [19-14] This awthecak evenibually readhed
East Asia [15-17] and Burgse [15], cushisiratnsg i 2 global PECy epidersnic dorirg 2033004

FEIW was frst discovened i 1972 by aciombasts fromn Belgium [19200 A serhar of tha
Alpucormeirus genusw ithin the Cormumirkiae family, PFEDV i part of the Nidovinsls order
T vine Bencsed m s nearly splerical shell mossarmg between 95 and 190 namurme-
ters in diameter and feahmes a clob-hie e spile that s speaecnastely 18 to 2
ramnoaters Larg [19] [ gerebic nuaterial is dofa it s
BNA appecoamately 24 kilobases in ength with 0 ' tap and o ¥-polyadenylaed il at ifs
ends. Thete ane seven key coronmvirs genes within the PEDW genoeg . meluding open
md::wﬁm[ﬂﬂ?}lw}ndlnmmﬂnhﬂmmﬂc i 5 unmbrarslated region
(UTRHOEF1+-ORFIb-5-0RFAE-M-N-3 UTE [11.27] The DHI—hmdDRF!Ih
e precursn i pohrprotmins that o splhit into 16 nonstrucnarsl probeirs (nepl-nsple)
I:ylh:vi.ml':p!mm, a.i-lﬁ:qqmvi.zmmulﬁphuﬁun a:rhd.ﬂ:u'imnf'lhehulflj:ﬂm
deferacs. The 5§ ghyocoprotin cn fons trimene spiles on the viml surface, wiich wedinte
@il entry by attaching to host eeptom and fadlitabng nenshrare fusicn: The 5 gene,
ko for 1 high vatabdlity among PEDV strams, i wsed for phylogeretic analyss to
dedprnang viral geretic diversiny {5-25] PEIW i classified into byvo mam gerogmoupes
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A multiplex real-time RT-qPCR assay for simultaneous detection
of porcine epidemic diarrhea virus, porcine deltacoronavirus,
and swine acute diarrhea syndrome coronavirus
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Abstract

Porcine epidemic darrben vinss FEDV |, porvine delizcoromyines {PDCoV ], ol seine acute darrbes sy ndmome oomam ires
[ 54 D50 ) cawrse intestipml dise e with similsr mamifestatons i sockfng pigletd In this sudy, we developed & mulGpie
real-time PCR fir Gfferential Bagnosis of PEIV, PDCoV, and SA DS CoV. The asssy demonstrated high specificity with s
de tecon limit of 5 coplesful forenach virus. The ascay specifically detecied PEDV, FDC0V, and SADS CoV and excloded
all other swine pathogens circulating m pigs. Farthermone, the assgy evhibited satisfactory performance m anaby mmp clinical
sarmples. The datn imdicaie that the newly developed multiplen. neal-tme POR metbod can be applied for difie il diagoosis

of parcine enbenic DIV Eru6es.

Coronevirases (family Coromgviridoe, onder N idovinoles
mre emveloped viroes with a single sirended postive-sene
RMA prnome. They infect varions species of mammmals and
birds and cause respiratory and gastmintestinal disesses 11
Currenily, siz compeyireses bave been eporied b infect
pips porcine epidemic dierhes viros (FEOVE, mmsmisshle
pastroeateritia viras (TGEEY), porcine respiratory comonevi-
rus {PROV), porvine hemagpluiinating encephalomyelitis
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virug [FHEVY). porcine delincoronayirus (PDC oY), and
rwine poole darrhes sy ndrome comonovirus (3ADE-CaV)
152, I3, 20| PEDY, TGEV, PDC oV, and SATE CoV cause
enteric diseane s choracerized by watery diarrbeo and dedy-
dration in pigs ond can caust death in suckling pighets [
12, 13, 207, PEDV s sn alphsmommevimas that is present
n muEy couniries and has caused severe ecomomic dom-
age o the sovipe indosry. 11 was find solmed i 1978 fram
pigs exhihiting acwe diarrhes and debrydration |11]. PEDV
straims can be divided into twir pe ooty pes — genoty pe 1 (G0
and penotype 11 4311 - which show high pepetic Sversiny
end different degress of vimndenoe [2, 7, 14, 16]. PDXCoV
wus first identified in X009 and is associmed with FEDV |fie
ilknesx tn pigs (4, 19]. In 2017, SADE CoV was ik ntified in
Gasngdong, Thire [4, 24, and the spread of SADS-CoV is
currently limited to soathern China [17).

Swine enteric coromzvirses, especiolly FEDV. and
MICoV, hove & temendoos economic impact oo the pig
industry worldwide |15]. SADS-CoV is aluo highly path-
openic ur piglets and pases o threat o the swine mdostry
|24] To effectively comtrol swine Serrhes, i is imporiast io
develop a rapid. accuraie, ond sensitive method thet can be
e to dedect these viruses. POR-based multiples. diagnosis
is o powerful iechmigoe thot con Gilferentially & ectveroos
puithopens in o single assay. Howeves, such nxsays are ofen
chaflenging io design in o way thal ensures high = ositivity
fior ol of the pathogens inchuded

£l Spmger
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Two consecutive proline substitutions in the fusion peptide of
swine acute diarthea syndrome coronavirus spike protein
reduce cell-cell fusion
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fomned sy, Acitmaly, rosn epesson of 58P wa irpared oepeed o 50T, @ pevasy memeed. Oor meauts
rdiate hal predueon sebifmd § prden B wmalie o Nduos mectrans e ed provde 2 Defer undesandng of

SADS G 5 ped wmoone anogen degn

INTRODUCTION

Swine anrte disrrhea syndrome mrondres SV,
alsn knowm a3 swine enenc alpheomonaines, was firs
idemsifiad 'm dizrrheic pigiets n 2017 in sanhern Chim
5] SAlS4aV, 2 memer of fhe Alphommnmines genusg
Camnméridoe Bmily, is 2 sngle-strandsd posthe-smse
RAHA =mveloped vins with o aprodmasfy 27 kh kng
wirus gemome that encodes 16 nomstruchurall prowing 4
s turd [proizing, and 3 aooectory protens [11). las ae
e reerir hast of SADS CoV [5]. Addisomally, SADECoV
ha< braad ol rapism and an inherent potential tn o
host spedes harriers for disseminatian [4, 21]. Carmengy,
e a= no =femdw vamines or anivial drgs © T
SADECoV mfecion

The spile [5) peotein af the oot & odal oomporent
thar phigs a bey mls in the vine's shility © mer and
It et el The primary Ffonction of & proein s o
memgnize and hind & sparific eoepors o e s of hos
ills {3, The 5 prodsn of sevene anie reqismry Hndome
mnonavines - L (SARSCoV-I), hinds o e agictensin-
mmeTing amyme 2 neeptars on human cefls [2] The hos
mecegwar for SADSCAV s not ye kenosen. Afier hindmg m

*ftamased (0 Cherrter 205 it 1 Dispervter 20073 o 12 Dl 22000
* Carrempeig Ater SungEun Pk, Teb V-G B jermd s i
Copripht § D7 Thw R Sy of et stamry Mackrs

T Full b i ey o s o i

the hae ol moporn, fie I poen undrges onformtoal
dungs the diow the virus to foss with e bost ool
memhrane [153] This foson provess Gdliaes the enoy
of the viral genstc maeral mo Se host oll

The § pmoein is gopically 3 trimer which menns that it
enists a5 thiree identical subanits [10]. Each sobunit is
ompased of two Emctiona! domains She 51 domain
eqanghi for recpar hinding and the 52 domain resonahis
for membrans fusan {Fig 1A} The 21 domain omnins
e recepordin ding domain [REDY which & e region
of the § protein St direcly inerars with the hast ol
mereptor [9] The 52 domain contins the fogon peptide,
henad repex regioms, and tEnsmembmane domain The
fusiom pepSde i oritial for ghe fusian of ghe vird md host
il memhones and dlows the vires to enter e ot odl
linderanding the strucume and fnction of e comomavins
£ probein 5 oudal for the dewedopment of antviral drugs
and vaoines

The hepad repest regiams, diso known 25 WA and BRZ,
are mporta for the Emion of the vinl and odfiular
membranes. Proline is inown Br s unigoe strocmmal
dhamcensie;, indnding the presenee of 3 gric side chain,
which @n mirodoee kinkes or bends'in proten studares.
Sabegtuting proline in the hepod repesr Tegions may
influence the mverall conmmgon of the § protan and
afrt i zhilty o medios memimane fogon.
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The cytoplasmic tail of the swine acute diarrhea syndrome
1 coronavirus spike protein facilitates expression at the cell smface
JinMan Kim, Jung-Eun Park*
Laboratary of Veterinary Public Health, College of Veterinary Medicine, Chungnam
National University
Furin cleavage is required for swine acute diairhea syndrome
2 . " . . .
coronavirus spike protein-mediated cell-cell fusion
JinMan Kim. Jaewon Yoon, Jung-Eun Park™
College of Veterinary Medicine, Chungnam National University
WVAC 2023 Poskens
Econormic Animal: BEA_014
3

THE ROLE OF CYTOPLASMIC TAIL OF
SWINE ACUTE DIARRHEA SYNDROME
CORONAVIRUS SPIKE PROTEIN IN

SUBCELLULAR LOCALIZATION
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Development of multiplex reverse transcript real-time PCR for
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Porcine epidemic diarrhea virus strain South
1 Korea/CNU—-22S11/2022 spike protein gene, OR529200
complete cds.

GenBank

Porcine epidemic diarrhea virus strain South
2 Korea/CNU-22516/2022 spike protein gene, 0OR529201
complete cds.

GenBank

2023

Porcine epidemic diarrhea virus strain South
3 Korea/CNU-22517/2022 spike protein gene, 0OR529202
complete cds.

GenBank

2023

Porcine epidemic diarrhea virus strain South
4 Korea/CNU-22P1/2022 spike protein gene, 0OR529203
complete cds.

GenBank

2023

Porcine epidemic diarrhea virus strain South
5 Korea/CNU-22P2/2022 spike protein gene, 0OR529204
complete cds.

GenBank

2023

Porcine epidemic diarrhea virus strain South
6 Korea/CNU-22P4/2022 spike protein gene, OR529205
complete cds.

GenBank

2023

Swine acute diarrhea syndrome coronavirus
7 isolate SADS-CoV/Vietnam/VNUA-TH02/2023 PP062883
spike glycoprotein (S) gene partial cds.

GenBank

2023

Swine acute diarrhea syndrome coronavirus
8 isolate SADS-CoV/Vietnam/VNUA-TH03/2023 PP062884
spike glycoprotein (S) gene partial cds.

GenBank

2023

Swine acute diarrhea syndrome coronavirus
9 isolate SADS-CoV/Vietnam/VNUA-HNO1/2021 PP062885
spike glycoprotein (S) gene partial cds.

GenBank

2023

Swine acute diarrhea syndrome coronavirus
10 isolate SADS—-CoV/Vietham/VNUA-BN01/2019 PP062886
spike glycoprotein (S) gene partial cds.

GenBank

2023

GenBank OR529200-OR529205

r

HUWALE . gb-admin@ncbi.nim.nih.gov F=AIXtERSE|
2

HeAt

19

2t . bac.le.dvm@gmail.com, jepark@cnu.ac.kr

I

Dear GenBank Submitter:

1~6 which will benefit the scientific community.

Bankit2741685 CNU-22511 OR529200
Banklt2741685 CNU-228 16 OR529201
Banklt2741685 CNU-22517 OR529202
Banklt2741685 CNU-22P 1 OR529203
Banklt2741685 CNU-22P2 OR529204
Banklt2741685 CNU-22P4 OR529205

Thank you for your submission of sequence data to GenBank, a contribution

We have provided GenBank accession numbers for your nucleotide seqguences:

23-09-08 (&) 21:56

IP: 130.14.21.246

GenBank PP062883-PP062886

HHALE © gb-admin@ncbi.nim.nih.gov $4IXHES}|

= A2 jepark@cnu.ac.kr, lephgnam98@gmail.com

Dear GenBank Submitter:

which will benefit the scientific community.

Bankit2780992 SADS-CoV/Vietnam/VNUA-THO02/2023 PP062883
Banklt2780992 SADS-CoV/Vietnam/VNUA-THO03/2023 PP062884
Bankli2780992 SADS-CoV/Vietnam/VNUA-HNO1/2021 PP062885
Banklt2780992 SADS -CoV/Vietnam/VNUA-BNO1/2019 PP062886

Thank you for your submission of sequence data to GenBank, a contribution

We have provided GenBank accession numbers for your nucleotide sequences:

23-12-30 () 04:33

IP : 130.14.8.212

_50_




[7l&X dof]

O XA A (S5, ASAloh ofF, C|RfIl, A%, A4, AES, T27H)
>'<_c'>__] =E=
o | XAmMA S @ == o gg
HS =94 =9 == == | 7ldg
(Zi 2tz 7|) gael | BEY | L5 | 5. | 58 | s8¢ | 32 o5
HA SYHAL BFT 10-2022|, B
1 |m=uolei2 AEs |t @aay | 2% 1% 018227 ‘°7§f99 Rl A2 202033;” 107§f99 100 | =g
Zajo|y ME ' 6 '
T T
B2} Hlo[H A EA| <= 10-2023 =
= o = i 2023.05 10-2653 i 2024.03 |10-2653 s
2 7:.457% =2 HERR| S| g [T006453) T arsgar | o7 475 100 | #8
%ul-tl-l 8
ch ch
= UIE
CERTIRCATE OF PATENT -9
1 atf e .. J‘ ]
, T
] % H 10-2599751 & g A
-1
’
gEre M 10-2022-0182276 ©
Al e Pt
T 2022 12§ 24
L =
Ll 2023 1% 03§l
g lele
R The o mw |
Hr SWdl SR D2 HER D0 =
E3= NYA
—_— — Sy
CERTIFICATE OF PATENT e ; N
‘!.\_-\;-. | :I
| -~ Jr': 1
L R
i T |
P [
5 & M 10-2653475 &= e if{*
e BE
Pl Fhoer e
1
2 Ll §
wE H 10-2023-0064538 =
BAqpicanon humber
wEY 20239 05 18
_'ql:-
ERU 2024 038 T
[Brgrineion Des
YEMNEE il o S vemion

IR B0 24 HEE TUE U 3

_5’]_



o XAIMMA HE 7E
% 28O AP M TE RYol Y EA, 0|28 P ¥F S ofF Rl | EAFUCHAD 34 S24 It
5)
ws | MEst | wol [ m8MAl | SMuA | RuuAl [oo/gE [ 4544 [ gEgE [ X 7|Ef
1 y
2 y

o EEEE ztel x xR ssa SEws | AEHA 710{8
A
O A7|ls xH™
HS =k = A 25 7|zt ANy Hs
A O IL =
O 7l & ME QAS
B} elE Ws _
HS elE &of QIS 7|t ST = o= ols 254 =714
RIE=E °lE HS
IS
O ZE&st
Iir
o I[UYEE
HE eI= TN ol 0 f2 EFEY | EEeE7|7Y H| k| EFEZFY H| ot/ ol 5 AR}
* 1, SEAMEAAKS) BFE, ttA 8 SollAM s Est= Ates 7[R & ct
* 2) Mot EE= olE & dfiEste At T|Af R ot
* 3, Al Ee= ™ F siYste Atk 7|t
iz X
o IZMEZE
T =sichA et o| &het EZ=E3 eyl 1) T
& AL = = T=0od Sy o042, ﬂx_l?_jl_ od B o = -\:l-|_—| AL = X OI‘X AL % °|_0|x
o2 | EE:Y | 2F7|7Y xE=23ty sEofa —T—XJO:‘—'?— %HHSJ d| FAL Ha | ok Xt

* 1, FMEE oA & AR ZGES HMHNP), IHMEZZECHWD), 2I&=/eHCD), FHEZELHDIS), =EIHMESCH

(FDIS), M EE(S) & siEst= At ZI 2t
* 2, I EZESI|TF(S0), FHHZ|I7I22|E(EC), SS71&/¥E1JTCT) & sigsts Atete JIRf g ot
* 3 IHMEZES), ZISALEM(TS), 7182 M(TR), SHEEZA(PAS), 7IBH & sllEsts Atets ZIM et

[ZHE A}

O AMAZE ==

He ANHMEY | BAUMEY | A AdE | dx B4 | olg gop |MES &R ASsE o oS
[uil} = == = 9 [=) = (== S 7[&' (ng_ Al) (EHQ Al)
GCani
SADS-CoV ~ an _ SADS-CoV _ _ _
1 GRT-PCR 2023.03 ERIAH SRpxICH
Detection kit
GCani Swine
Corir;]ts\?i(r:use PEDV,
s (PEDV PDCoV,
’ xxp&%l — — — — -
2 PDCOV and 2023.03 A SAD;SMCOV
(==
gRT-PCR
Detection Kit

_52_



s
O Z7l& AA(0|™)
s | VB O [ g Aot 71& AAl | JIE AA e =5
== | = == ciat 7|2 el (IS A= wryol) Y4 g
« R R, Mg tE, 22 UE, $A 8%, 7 S
O At sl FAHA A
WS 7L AP SAF gl =Xt 7|Ef =AF B SR Atz 84
O A=t 88
_ of &% .
_ At st - = - ; o= 7=
we | AEE Ateist Eef> R | A | de | eHY | R [ 29| ) o e
< (Hel) | (=) | =7 T <
* 1, 7|S0IM i X7|AA
» 2, AME N, JIE RME HM, ABH Y, J|E B MM S
3, B E= Zo|
O oiE AH(FH)
of & o4
Abesty Uy oA - A A
LY (M ) SEIEE)
2|
O Atz Ag & 9 X 76 52
A3}
Atelsl £27(2Hd)
20 A 2)
_ S 7EX H & H =
oAf OHETR (M) ki S S
o 5 k=3 k=3
A - £l (%) AR 7R 3d = 54 &
HMesg =
(=Rr=3 :—:|,_9_|
o B[S, AMES
S83 B Y, HE
74 e =
R 34 = 54 =
Zod 2% T A& (=)
Wt EHE ) .
S5
O »ng F&
TERE oIA(Y _
2yl Abe 8t Abeist i e L 2
yyyyH yyyy'd
Al

_53_



B
__9_
oo
1

=
o
oo
_l|_
|| T
_ﬂ ol | ol %
Ll Sy g s
gl | 0| 3|0
IH
_.._l
._M._ o
=il Gl
~ ~
&
o
00
_N_

I
0

<

ﬁ
30
Bl l

Tl

i

7ol

ro

0 2H =

=l

H
8

110

==
1o

or

7| cH

0 Ak X2
2 X&)

or
‘od

A
K0

o

Bl
<H

by

o+
<

ol
=l

K ol
$H<F

ofl

1of

Il

|2 M1t

3

[At

ol

o
3l

HE /M

2| FX

z

prul

700
Ki

1o

==
o

K0

o0

M &0

N
6o &0
ol &

0l

mo
iofl
®’
%0

AEY )=

H

B

(o]

mo
ojll

AT
~ IF
g
= 10

a0
®r
P

1of

s

0f0

|

B

ofl

By

Tl

=/HEAM/
LY o

A 7|
X &/

TH

A
(HA Z|E/HYM/RIF /et A)

k=l

el

_54_



_55_

i} 5
N = =
o ol o _
4 T T El = 3 mm___
i Wi ; Ko ly 0
o i R o 3l
1of = M. #® o o M.
- W e . .
m 31 S =
8| oy . . ¥ . i o
K| & F AP » 3 - 2 z ol = X
o R o~ M«q 3 > o _IH_ o0
_ ~ -Iﬂ .“_. 4 % m. - M 3 o __A._o =
i . X T % oq & X -
KO | N TR 2] > T 2 o s .
Kio C Rk 8 & ¥ or
.Mﬂ—v T o T T 4o { (3
Top i L o K
5 P bR
m_._“.__ m.. Ho I - = ey 7 m.|_.
o VY z ® JEER = 0 Tor
N aeEP * e JIFOMGE - =
L..m._'u:.ﬂu C3 unm.,.m t,ﬂm onu IMI
“ s » E\ ﬁeﬂuuuu LY El =
3| F oo wp »»»-W.e:.,.,o;... El
Pryve?t
: ;
.A —_ |_._||_
- e ° - 70
N ~N =
iy i =
[} El
Y
Tl
= i
< N
| & w | %02
M| ) __o_=__ N
oF ._
o | = =1 _ |
| X : M ol N
il & ; = 0
™ & @
= _ao = 3 HI MH_ B o
A E s 3 B, o M 0 = | _
al ol - T S No ® ﬂ-. X = GE 0
o0 : o ® W 5 o = o0 | il B | -
I wx S B : @ ] o = |& =
| 5 M » s st vzl b i v | E N R ST
LAl B AR e 2 FEBENEI & < % il |5 | 0 [FE
ollw ][R . T Y L = ol | o =
” N B R O PG o w o ’F
i . i L N &l R
B- L » 3 — I—._._
- ¢ o
° E [ P - A [ —._._| ﬂxl < o
™ F W T T - il |
O | oh |=r|zr ol | 3 H |5
o] e o]
e o (= IR 2
i
Tl

of

s

HI

od

O ATAIA - |



oA TLA| A = S kod B HATFAIA - AH| | AFAIM - B =o|x 2yl Ml
caojm | STANN A IR ymaaE | spmmaay | TIEN | TEAS | w2
o1 T &HH | (299) | (O/X) c=ojo ==us (YY.MM.DD) | (X&) (M| &)
» Mopsty|so|a2W Aldd, H42x=H4gr o250 wE AFAIL .« ZH| ZSEHEA|AH S oo gt
[T gte| Mz Al &R g ch)
A ARE =281
_ - _ - SCIE o & SEHS
Ho ==4 st=Xd | A =2 Z E A AR
= ol | e = i 2 sciemisce)| MM | ussn) =
GALNT2
broadly
restricts
resalrrjstory AMER
infections ASSOC
1 Science | Wei Ran - o= |ADVANCEM SCIE - 0036-8075| 100
through
modulatin ENT
g SCIENCE
O-linked
glycosylati
on
Detection
of swine
acute
diarrhea
syndrome
coronaviru .
2 s v&ﬁmy BacLeTra” - o= Tﬁr‘gsgis& SCIE - |otes-2176| 100
(SADS-Co v
V) in pigs
in
Vietnam,
2019~202
3
(4) A=SIX| ke ME U B 2ok J|o{AMSHEI Y Al B sHCH
DEHE 3 (0|87, oHEH, =HY)
ol =%l otS Y x4 ¥
M =Es9%A s YA s sHEA
g oz |§msqm;| —p E P [ sesmes | | E zag |$zxinu| ey |
A Ab
o # ¢ ¥ | G
m an /a3 | g8 . 8% /a3 | as ” - Enue o an/a8 |
3 — ] i 7 i
g P = (02 78 212 ) : o — WE : N ols BAE 218 )
8 = 6 8 s 8 = £l
HeRA BEMUE HERA =1 - HEEM ugig .
— P - e t 20l HAE B B — - r 20| HEE F |
= (g) 20234 112 102 P (g) 1 0 e 20233 118 102
RS 070)4938-5427 Lk 07Q)4938-5427 CLE ]
o onomc FABMETAY TR $&!‘U\}E_¢§ soaE . FHBATAY
o 2 0] Al F=n ﬁﬁ N g=a ! FET
<ED 1> AFHI AR ZSYXE oA



OF

)
e e
~ Ko —
Thu | Hig] E
K
| - T
= T
palimil o
pir| ™ It
Kio| = =
m_:,x_.___ Jj0
Bz a
i) .
M__u_m_: ofl
N
Bl
[o]
) uo
1] iy -
M_u_.__m_x_.c 1o Lo%_|
W%ol_ T _ﬁ z
__._u_u_um_1 ar N
&= ||z TR
— -
H__IOA . _.,__u |._AI \n\)u
| M o B e o i
LEMMEE“_ TS
__ob._u_:zoﬁg_ =
arim AR~
| = LR
p B 1 o e
et AR
B o 22 || KIO
e i Ha
MR T g
AL _%Mﬁ_ Wl~|e
M5 A= B
Kool = | | R’ |E|S
ﬂa_ﬁ%:_ow FE
7| "0 ulo| ST | O JoT 5
(M._mﬁ_wAr._ﬁu K |ol|=
W2 alam| m A
NS NRCENES
mﬁﬁ:%%% LAY
<o x|~ <X ool
_ W
Ha = |_
. F I e O | P
Ll R | B el
k4 X 12|18 Pw|w
X IR e g
0B L RN i<
o K [ |2
A sa| |
3 _
<0

SHE 40

al
=

Algl ®33Z R 43t

dis
2he A

2> ZIHATIH

<%t

Wo i o o) .
x. ME ofl T =]
- £l FE |T
B! ol < __ ohu
_.AT - ~ 2 <r
Iy KD |ﬂ _A_Nvll -
T -~ [E —
53| 3L |
~ 0 = )
ol ,_M._ K JH|_._ KR i
i o |’ mm WY
" oo w0 | 0F g <0 =_omxm
B Z By A
Z |3 R ol R
o [N}
= - K W A.T g z
oK z o | H H = IF RO
1 ® | TE M [
| | N S il
0 - 0. o
S R W ot g
T b | IF o 0| o o
o I = Ro | o _“_r_._ o
ir| W | - 2 | & KR [O uo = | T | Ko
N o | X0 ol | of LiES = RO | Ho
x|zl [R|® S |wr|m |
il 2 Hlg= T, b B L= S
= W | TE KR o | 5 | 2
o % _u._X. Hl Jl il _u_n_ Wn_v o! : Ho
" el I N B R T U g
m o 3 N W || W
R I (- LI ey Zo e
AR A LA A
ool | X i e I R TR e o
e RRE M| 80| &t 20 Hn | oF | A
B | B U _ﬂ R O I R
W] Wl E or A Z |
MFIEIESEE S S R
1 = ZlTE | U0 | @ KE |
wo | | o | 5 |6 N i
e = | ) Nlw| ez |2z
=l i~ _ e
=lw|d|ac |8 |C* 2 a2 2a|q 3
K =z | = A IO ) LR
oo | R u___go N Ju.._m._ m:T_ %Aﬁ Fm K| B _ﬂ.
W)W 2w I RIRO _Mzo o MR g
o — | o | D - | 1o == 1 g5 U | BO
MR ENAGEEE N iR R
slor|=|mm|g| . ®lm F__%ﬂ T |8 | T
o | o B W N R - K
%_. %_. m:n :u. w__ R mE KT @. KH El_Ar X0 | o
8| 3 [ X Uo | w0 T a0
H
N Bla_|p|¥“y|2 “ 3
|| P 5o | W | ® i
vl E | ElxT || Ew oW WK
._._._ u < _._.: K o
5 FE |t o | Km|a| w |Ro | B
o8 |[WZ]y EE IR
= [= 20
H i m
+ ulo e
N

32
E (e»]
“ie 3
<0 T
ull
i
I
= o
K wof
ol
: 3
dr Mo ~ S
oo |+ ™ e B o
._o_l_._._ Ll_uo Kio
= K = nl 7
= _Eo_:____AiUMo%r_ 0
|.__uo_u.o._4__o_ﬁ T
- o_E“_uu_O_.,_H OD > I_._._.I
.Aol ._|o|r.10 |_.__o
N L X0 NFEL o -
e Do pm e o Hw
= B = = &
Mo U HOIRN S gy s, U
g 00 33K < B P
U R R o o o0
T > > > > S o 20K
COOOOVVV M_Al
g3333333mPE
I pu—
DD DD DY Il
%DDDDDD%W_M%
I < << << < Y LK
O v v wvv v o KK
O 0O 0O 0O O 000 00 O0
Tl
N
il il
= T
W |l Kl
oo K
it ?
_A.__/ o_H
>
K| 3 3
Q Q
% n
Q A
< <
%)
0 0

ul_._

ol

H

ol

00

=
1o

_57_



 —
4

714 ¥

F

—_

S

& Zofof C

i
—

50 oF 3 ioll
s — = o]
% = - :..__
~ e B. =
Ho M ) = o 4
T ol = = e o nH
;| m =
H <0 & = o =) .o_._
0 HA:._ & _._.»o 10. Tl
K HT_ orl ,_oT — .% % |_|._|._
- =5 OoF- ol 0o _
LN (| | T | X W K
0H KU o ol Ko > [ s K0
oz IOKL Ell o2 R 00 7
_ RO Ofy = = =3 h
ok <=y s 30 <l ol
w2k 5 5l o 2
N2 K o 3 mm w2
o -, oF & N = =)
- ok &1 2 > =
& R oo sl 8 M .
oo B g0 o & o 8
— ol wo ol ADn = |7r_”_
=) FHE 1 = KO
RSB T s N
S n e a2 eR W X
0 ol = o N N O — o Il )
O_EOITHMI_H % O o R Y = N = __Mu_ Wi
by O_EWUoT )%Bﬁmmﬁ%%ﬁ%%ﬁa;ﬁmﬁﬁ%%@ﬁ 1 o il = _
20 30w o) @ [~ || E o i ok
oo g0 M = 040 %0 < o = =
- - . 040 - oo >
P 20 U i __o_=._ H < mv.__m al R T m._ Wo g o 8
ol N mm_._._._ Tod @ _ <0 < M|~ .H_rew_ﬂ |M..=._ o4 _Mu_l o__._._ N = n\_u
= K W = oK & - = 3| 3RO KE 0t T =) <
T < N iy r X0 o ﬂmﬂ__go ATu.,.. < 1) m._._”_ ol %)
kX — | |® 3 AN EME _ ooRl
% 2w LIRS 20 R Gl TR 3
oo o oo Sy o =2 20| m M Ko s
ol 2 % 9 [- n il R ol .~ |
" no o < H | I
Ma i g — | | Wig o P MT o
~ m__u_ i ol S RO om0 b
g1 o1 W K Tk o - IR L
NI]= I | © %0 oH oH o - 20 o il B N o un _ ol &0 mﬁ__ﬂ
> > K T B 2 L I T L a 5 | m Mg ?ms W
o O ﬂ m N_._._ H__._._ ol - o 1o E_| HA.I E_”_ < m . mu .A_.u_u _l_n_ > D
mu mu 2 —_ i i ulr ujr ol 3 2= > =7 5 3 ol m._
w oo T X0 mw Gl S §R IR
ADn ADn = _.I_H ol ' h = K- oy B <k KO -
55w 3 2o mzom®
ONONONONO) : ! ! !
© O O

_58_

- SADS-CoV, PEDV, PDCoV 2|2| TGEV, Rotavirus, ASFV, CSFV &

Zdo



Xz >

< 83

ga A=

x
ol
T | ™
ol 10
- | | &
2ol |
_/l._ @E of
gL ®
N | H | RO
W %I
® ||
K | 8| &
= I )
@
<
Jl
0
7l
N
%0
%
00
Klo
A
K
_.T
0
o

Mo

_59_



- 60 -




	돼지급성설사증후군 코로나바이러스 기초기전연구 및 진단기술 개발
	요약문
	목차
	1. 연구개발과제의 개요
	1) 연구개발과제의 필요성
	2) 연구개발과제의 목표

	2. 연구개발과제의 수행 과정 및 수행 내용
	1) 1차년도
	□ 바이러스 감염 매개 인자 규명
	□ Real-time PCR 기반 단일 및 다중 진단법 확립

	2) 2차년도
	□ 바이러스 숙주특이성 및 인수공통감염성 규명
	□ 진단기술 유효성 평가 및 국내 발생 양상 모니터링


	3. 연구개발과제의 수행 결과 및 목표 달성 정도
	1) 연구 수행 결과
	□ 바이러스 감염 매개 인자 규명
	□ 바이러스 감염 매개 인자 규명
	□ Real-time PCR 기반 단일 및 다중 진단법 확립
	□ 진단기술 유효성 평가

	2) 연구개발 성과
	2) 목표 달성 수준

	4. 목표 미달 시 원인분석 : 해당 없음
	5. 연구개발성과의 관련 분야에 대한 기여 정도
	6. 연구개발성과의 관리 및 활용 계획


