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- KoIMlE OtZ 2|t X - B0l 2 A (ASFV, African swine fever virus)= OFATRHFOI 24 A 1t
(Asfarviridae), Pﬁ [8EOl e A (Asfivirus)0ll =6t 2F 200nmE 2| DNA HiOlH A L.

- ASFVE S&XA JIINEEAES Sot
o = 2219 %@%ﬂ(genotype)oi e
ou memorang
TE2L0 U, S
_HIOIHAM 507 OlAb RE CHME o : oz e
(Structure protein)2 2AZHMH U2
04 %'E}_&'Oﬂ j'C@WOI =0F CHsi 2
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nucleoid
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- JIES oAU VP72/73&2 01&8 ELISA kit2t p32, p62 ¥ p72= O0IE8t ELISA

Contarminated
products (swilli feeding
pragticas)

Boft ticks
(Grndrhutmrl.‘-‘s ST

Comntaminated vehicles and

o““" l'urnlloa. Blood, fasces and any olber

secration/excration from infectious animala e

<J8 2> OtEZIot HHXNEE2 At

miatrix pp220 pt 50

o O OFMEXIC =ogXl(Wartog), Giant froset hog, bushipige ASFVO
ST LASAOl oM ASFVe XH=F=2 AN NMIIYES ol US.

0%

> 5“‘-

inner Proteins on surface af

u B ik 1 envelope extracellular and
CHME Ol p32, p62, p54 X pr2gl & rges for antbody
HH Kl = I CLUH X mediated protection
WA S capsid & CHHEHAQ|2tLD

YA X VP72/73 SHEHAIO EHRIMQ|
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- ASFVE E£&F HED0 2o MIE > A= BESSUHE 2EeY. FMED & 2EUE
S Z A (Ornithodoros)= 2l H&AI =D (soft tick) It DHIHE.

- OtZ2[9F HXZY ulolAAE Didlcte HARED|= XIZ2MK Species €2 AAIXI I Y
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DYNAMIC OF ASFEFV INFECTION

DISEASE/DEAD

WIRLUIS B ANTIBODIES &
ANTIBEODIES INTERMTTEMT UNFRAERMLA |

CLINICAL SIGNS SURVIVORS

— acuTE FoRM s0-200m Lethaiity |

i SUBACUTE FORNMN 30-70 % Lethalizy _— I
| RECOVERED ANIMALS <20% Lethainy s 7

< 3> OtZe|3F HXIEgge My

o

- £S5t ASFV= HERQ AT &206l0 8RS = (hemadsorption)S S2o6t)I =
H OlZco} YXISHO srMASE
O otZeloF HhXigy x=x <M

- OtZ2|ot YXgye 1921 OF=Z 2|2t AHLEOIA OOtz 2|3t S XI(Wild african suids)2
2H A MESH=E Y0 MOS0 2MetRS (Montgomery, 1972).

- 19704 O =8I, Bect&, T0IL2t 33= L GI0IEl SUHA Ot=Z2|3F HXEHO0| LMGHA
oL e ggi¥oz 2ELUS.

_ObZ2I3F AFSIRIANSE Oltel X 2CH EFRILIOL LIOIXI2IOH HOtE2I5t Ba= S
28I R0 AE OFEIX AEHOZ 5D US.

1
o
10

O OtZE2|It HXIESYE HOIHAL NFECZO NIt
- 19574 Ot=Z2[Jt HAESE2 0tZelote 2=ck NFilM 22 2AZCZE RYUIUS.
- E=25Z20 2[A=Z0 OtZ2IF HAIZ-EO0| 2de 0l ARELE JIEHUS.
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- CF/\I 100% MIAPGPE FAZ HANESSE
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O OtZ2I3h YRIZWOl YASH U Y
- ObZ2IDt HATHO AMES
A2, 2P L 0 AWM B2 ME

X HHO0| ot L

m
C
>
o

00

A MHeart

0. iifwdddder

€. Stormach

O intestines

[, Other wroial perfares 8.9, liver

B OtZ2IJt HHXIEY HIolHA |REXH

O OtZEel2t HAIEdE HtoledA= 0I=IJtE DNABLO
F 170~193kbpO0IH 150~167JH2 2= 2IE Zd

O ASFV Hi=s2 3% JtH FA(LVR, 38-48kb), &<
Z IOt ZA9(RVR, 13-22kb)22 U= = US

ZAM, Hs2 20l =cl=0 T

A

E FA(C A, o 125kb) & 2E

0

50

06 150 200 kb

Ba7iv 170,201 bp

REGION CENTRAL CONSERVADA

REGION VARIABLE 1ZDA 99% consv. = 125,2-126,3 KB REGION VARIABLE DCHA
38-47 Kb 1316 Kb
<3dg 10> ot=Ze3F R HIOIA SAX X

ASFV 2= Xl O S HER ARX O

g

AAXIe A& X Y2l (Multigenic family)S JHX D US. ASFV Hs=s



O 9o 30%= HAF |R&EX MER MGF100, 110, 300, 360, 505/530 & p22E QDG
, 22 dsE od Al=s JHD US.
O =82 24 LHOUAM ASFV @3 AOI0 MGF SS0A afdst X0IE #=les A
= 9ol = O, MGF €33t HEe 22 Jisilt X8 H=cte O MEE = US.
O '"Estonia-2017" 2= YWHXONAM SclZU2H Hs2 5 JAUH 2 2400 UAA
MGF110 299 22 201 4% 0 UAS. "Estonia-2017'2 s= 3 Al 24L& =&
o dEE2z golE UE ASFV =2 &g8 X0IJt US. Ol BiloleAs 3 d0A
MGF 1102 &M& JIs& UEUE X2 2

O ASFVe MGF #d&el £ [OOE e HioletAe 59 3lIl HaALS S oLt € = U
= NMEZXLZSAF UE XEot=e ACE 2l US

O ASFV RAETtE 242 EECZ Hi0ldA HsUA JHE DA Ao 2 2txte= O
S A MESE Aot =aE.

FIRST GENOTYPING ON ASFV ISOLATES
¢ C-terminal end gene B646L- protein P72 e— 22 genowpes

o Complete gene £183(- protein p54
<3dg 11> OtZ 2|3t HXISHH0I2{A 2l genotype 2F
O B646L(P72)(7); BB02L(CVR)(8): E183L(P54)(9), CP204L(P30)(10), 173R1t 1329L(11) At

0l S|S&EX2E FA(IGR) W tandom repeat sequence(TRS), CD2v-QI32EY K&EX}
(EP402R)(10), EIDIE IILIMNTK) & XH12), J268L(13), Bt/Sj(13), KP86R(13) & O174L
al

S & RH14) C315R/C147L EA(15)2 Al2Z1&JGHN genotypeS EFotL] US
O 018 %2 ST NENT =76t, EIIMES I8 2 Hi0ldALSl SHE M=ots
A2 F Sliset Rk /S
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ASFV genotype Il= 20073 Georgialll RLEH A0 S®E, 5=, OLAIOIXIN NS
O ZMotn AS.

O c-term p72 & &AM ps4 X ME0UA 100% nt/aa &4 e
OlF 52 2 S8 KREUA L2 2E ASFV 22130 tist 240M SAEXE I 22l
Z2tol CVR W 1Rot]) =Lst TRS HES 20 =28 genotypel = E0HA.

O Olefst 2HE oliZatI| fI6tH MZ& genotyping marker2l JHE0| 2 &

n £ L 50 7
1 1 1 1 |

TR RTRE AN |

B

<™ 12> ASFV genotype =FE <&t target region
O Mz22 &KX EX, I73R/I329L intergenic regionS El2AS =2 S OFAIOINA 22E

ASFV isolatesE T Aol S [, 2013 Belarus®t 2012 Ukraine = x=2t0 XI01JF USS &
oA 3.

ol
9%
0l0

O 02 Sdl MEZ2 genotying2 & == U= target region2 & AGI

e =

Geogia 7 TAGTT TAAGT, AT A AT A A A BT T ARG AR TA A TAA ARG TATA TAGGAAT ATATAGGAA TATATA - — o e - RAMATATATAG AR A TAGC TAA SO TTARTACTAAT
AbiQ7 TAETT TAABCAGTAAATATAGAAT ALC ACAGTTAAC CAA TAARTAACAAGTATAT AGGAATATATAGGAATATATA: - =GAAATATATAGAAATACGCTAASC TTAATACTAAT
AT TAGTTTAAGCAGTAAATGTAGAKT AT ACAGTT ANG CAATARATAACAAGTATAT AGGAATATATABGAATATATA - -~ - GAMT AT ATASAAATAGC TAASC TTAATACTAAT

G redT TAGTT TAABTAGTAAATETAG AT ALC ACATTTAAS CAA TAAR TAAC AADTATATAGGAATATATAGAATATATA: - - -~ -~ - BAAATATATADAAA TAGC TAGC TTAATACTAAT

42020 TACTT TAAGCAGTALATGTAG AT AL TTAAGCAATHARTAAT AR TATAT ACRAATATATAGGAATATATA GAMTATATAGALATAGCTAMZD TTAATACTAAT
AzlBE T T A A A T A A T T A AT A A T T A A A T A T A A R TA TA T A GEAATATATAGGAATATATA — e GABATATATAGALATACCTAA G TTAATADTAAT
Ingd8 T T A A A ET A A T T A AT A L A LA TT AR LA TA A TR A T A A TATAT A GEAAT ATATAGGAATATATA GARATATATAGALATAGITAAZCTTAATALTAAT
Crzn(l T T A A A T AR A T T A AT A L A LA T T A A LA TR A TR A A S TR TAT A G EAAT ATAT A GG AATATATA — - ———GAAATATATAG AL ATAGI TAA L TTAATAD TAAT
HOOBAv TABTT TAADCAOTARATO TAG AAT AT ACAGTT AAS CAA TAAA TAAC AMO TATATASSAATATATABOATATATA -~ — - BAMATATATADAAATADC TAAAC TTAATAD TAAT
1408 & p T T A A A T A A A T T A AT A A ST A A T A TR A TA TA T A S RAATATATAGCANTATATA ———— GAAATATATASALATAGCTAASCTTAATACTAAT
D agesian0d T T T A A A BT ARA T T A AT A A TT AR A T A T A A A R TA TAT A G AAT ATATAGGAATATATA - —— - GAAATATATAGAAATAGC TAASC TTAATACTAAT
SiFels TAGTT TAAGCAGTARATG T AG AAT AL ACAGTTAAGCAA TAAA TAAC AAG TATATAGGAAT ATATAGGAATATATA - —-GAMTATATAGAAATAGC TAAGC TTAATACTAAT
Ay sl TAGTTIAAGBCAGTAAATETADAAT AL ACAG TTAACCAA TAAA TAAC ARG TATAT ACRAAT A TATABURAML TATA TR v e mwm v e BARAT AT ATAGAAA TARC TAASC TTAR TAC TRAT
Ratald TAGTT TAAGCAGTAMATOTAD AAT AL ACADTT AAG CAA TAAR TAACAAG TATAT AGRAAT ATATAGGAATATATA GAMTATATADALATACC TAAZL TTAATACTAAT
Tewr 351 1Tl TAGTT TAAGCAGTARATETAG AT AL ACAGTT AMECAA TRAL TAAC AAGTATATAGBAAT ATATAGGAATATATA: < - o m -~ - BAARTATATAGAAATAGC TAASL TTAA TAC TAAT
Toerdi1 2 Tajo TAGTT TAAGCAGTAAATGTAG MT ANCACAGTTAAG CAATAAATAACAAGTATAT AGGAATATATAGGAMTATATA - - - —-- GAMTATATAGAAATAGC TAAGC TTAATAC TAAT

TAGTTTAAGCAGTARATG TAG AT AMC ACAGTT AAG CAA TAAATAAC AAGTA TAT AGGAATATATAGGAATATA BATATATAZAAATAGC TAABC TTAATACTAAT
AR TAAATAAL ASSTATATABGAATATATAGGAATATA TREE IR PR L JE AATATATASAAA TAGE TAAGC TTAATACTAAT
AATAALTAAC A AGTATAT AGCALTATATAGGLATATA : GLTTAATACTAAT
TRETTTAAGLAGTA! T AT T A A A TATAT AGEAATATATAGGAATATA - SECTAASCTTAATACTAAT
'r._-n"l"l»i"'“ GTARATGETACAATAACALAGTT .»’-‘C’_‘A,-T-“\A-\Tn-“l..—n_T TATAGEAATATATAGGAATATA ATATATACAAATAGI TAAEC -;—;—T-\.,Tﬂ-\T
STARATIITAGAAT AAC ACAGTTABGCAS TAAA TAAC ARG TA TAT AGGAATATATARGAATATA TATATAGASATAGE TAAGCTT AATACTAAT

TADTT TAAD CATTARATO T A AAT A ACADTT AACCAA TAAATAACAAD TATAT ADBAATATATABGAATATA TATATACAMTADD TAAGCTTAATACTAAT
AT T A A T AL A TG T A AT A A A G TT A C AR TR A TIAC A A TATATAGGALTATATAGGAATATA TATATAGASATAGE TAAGCTTAATACTALT

TAGTT TAA G CAGTAAA T T A AAT AL ACAGTTAAG CAATAAA TAACAAGTATAT AGGAATATATAGGAATATA ITATATACAAATAGE TARGCTTAATACTAAT

W B Zapa

var 071 2a: ."-‘_"?"-'MG’::LGT‘

GEAMTATATA 5
AATAI -'-.I!=.'I -
AATATATR
ALTATATAS 5

GEAATATATAS o

<38 13> ASFV genotyl73R/I329L intergenic regionS ElWSZ 8 ASFV genotyping

O ASFV p72 genotype |
— OFMSIEHXI 2 EHKRINA 1978E0 MIt= 0|F 2AEID US.



Pn P54 CVR
GENOTYPE GENOTYPE SUBTYPING

| v |

| la Il 1978-1997

X 1997-2014

Gty 111

L}
| e
1 ERAVERN | Gaanmype Ty
FRATEE  Gemvee XX
MY A Senctype Xy

- ASFV p72 genotype 12 A0 = 22l= bt Z0l Al genetic B10I1JF B602L CVRO
(@]

et ZAHOIA A2 8l A

<E 2> ASFV IE&E QI genotye |1t genotype Il E10F

HOol CHet &
O o2zt HXIEZE

HiolelA SRS

12

& EHSHO] OF

T2 CVR INTERGEMNIC
COUNTRY YEAR
GENOTYPE| SUBTYPING SUBTYPING
Georgia 2007 11 GlI-CWVR1 GlI-IGR1
Armenia 2007 1 GlHI-CVR1 SlI-IGR1
Azerbaijan 2008 L1 GlI-CVR1 Gl-IGR1
= 2007-2012 (EURL) n GlI-CVR1 GlI-IGR1
Hems GlII-IGR1 +
Fed ti - -CWV
ederation 2012-2015 (Pokrow) mn (=i]] R1 GI-IGR2
Ukraine Z012z2, 2015 L1 GlII-CWVR1 GII-IGR2
Belarus 2013 11 GII-CVR1 GII-IGR2
Lithuania 2014-2015 L1 SGlI-CWVR1 Sl-IGR2
Poland 2014-2015 11 GlI-CWVR1 GlI-IGR2
Latwvia 2014-2015 1 GlI-CVR1 GlI-IGR2
20148 11 GlI-CWVR1 GII-IGR2
Estonia GlI-CWVR1 +
2015 (1] SIl-CVE > Gll-IGR2
1978-1997 1 GI-CWVRIN
Saruiiea 1997-2015 I GI-CVRX
B OtZe|ot HHAIgYy Asgs A
O OtZc|at SHAISHEO CHet A0l S| 0l Alsot) H&Eset MEO0| OtZE22F HHAE

PO, AIDION ket

SEote HAE



I[I'l’a;ﬂnn Diseased = Dead —> Survivors/carriers

WIRLS B .
VIRUS ANTIBODIES _—" ANTIBODIES &
- INTERMITENT

/’/ VIRAEMIA
-':h Oa 9a®. a. .2 .9,
o
ot 2£-48 hours Td.p.i. 12 d.p. IS d.pd >
CLIMICAL SHENS SURVIVORS

|AEUTE FORNM o0 - 100% Lethality |

| sUBACUTE FORM 30-70% Lethainy |

| RECOVERED AMNIMALS <303 Lethaslity

<J8 15> OotZe|3t HHXIEE HiolalA 28 ADI0 ME ¥

k-_(')ﬂ

£ HIXGIH AYHIASEUH(DIFT), && HE ELISA S0 U

O otZel2F RGN 2g= gXe EAHS 0|26t &M HdEHS OIE-ELISARIEE)2F A
235l SHHABS2 ELISAZ 0|50 1X} AHAAIS RS0, HOEr=R(|B), 01 DA
SIS AAE(IPT, Indirect Immunoperoxidase tests), Z2tESZSHME(IFA, Indirect
Immunofluorescence tests)E Eoll XIEXOZ SQIE £ US.

e o e e o et 'u | ASF-S
E i

"5
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MM /| |
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g ™ = = Iy
™ - V W

<O% 16> OhZ 2|3+ SHXIZHOI CHE 2AL(B, IFA, IPT)
<F - SE> ASFVOI CHEH 1B, IFA, IPT 2AES =2i8 ®20I2i0| ZR0H0, =IHgeiD| 2|

K SHTAANBOR 50, HHAANRORE SRS

Principle of Enzyme-Linked Immunosolivent Assay (ELISZA)

) Concentration of £
— Mycotoxin

i indicated by intensity of yvellow
E & s=Yellow duel_}eﬂs according to
P . o = concentration of 4.,
o o

Clear —Yellow

Antibodies linked Liquid comtaining

to 4 . to which various substances
enzymes are attached.

)

Vesseal in which antibodies
linked to & were linked

<Jd8 17> otZe|3t HXIZEH0 Uist SMBE=E ELISA
[==|

O &Ml 2MsS 32 48 = 8-122 oIt =J| HXe

Lol tuarrvect
from clear to
wellow by

Washing

Vesseal

only antibody-
substances and
antibody-
enzyimes remain.
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Me g4 Bt82 UEd = A28 2 B=0 F=2oi0F &.

B AMHEZ|MHLE EA(NGS) 7|

7.

O XMCHE 7ML EAMEH (Next-generation sequencing; Massive parallel sequencing) <
MHE F5o| B2 =422 Lw 5 22 HIIMES =gtol| FHAE dll=sst= &
HHHOo 2 2004 X2 A3HE T SHAIK| O MS0| "Mooz 2HHGILS.

O Illumina & 2 NGS S F=2 4A Diet SMHE XU Aenf, EAF F Al
of M= dHXo=z SAIZ|IL JUS. NGS 7|&2o| et M dH[Z2| stetez Qs
ot AT FEORO[Al NGSZF HEHAMoZ &= Aen, J|xE AT X ok oZA
AHAAH O A NGS 7|2 ebsiH AlZE A,

O 8™ ALZ2E+= NGSEA 2 o|Xe| MM dralol XtE3t A2 Z(7[2F +ESH7| 26l AFS
= WHo|H, oM Aol Xtz5t ARA 77| 7|8l FlEAE 75t 7iele] 7
H 2AMS s 2ot A2t v E0o| @F=AF. olz{er SAHE FFotl, RHEAME KN
SHHIE2Z EM35Y| fall 7| 24 YoM HE0| 5= SES IH S M2, A
O] ol =& e 1Y Z otHol| tHH¥2 2 XMelst = JUEF JHEE 2ol NGSE
ol
| = Y
O NGSEA 7|z dzho e ¢F 3ol thet R HEe FHES Sl AXE, A= 5
ALBE £ Ues FHEXIE L X|HM, Ol wEA =22l g = U= NGSEA L =0| 7
0] AFEEDD enf, NGSEA mid 2 o[ et AAte| MM FEAMo| mEbet, H ek, O
of SOAM A X|HAM RHAL ZEHH 2 eh2 Zotel AAMHOZ HFE1 AUS.

Sanger vs. Next Gen
a g A '.’“nm-l"‘l‘ﬂn b g lfnnm-r\l-llnn
E= S EESS = _— = B
T —f [ —_— e — — — ——
- I ]
ey wiireo aedapior ligaiicon
: e e
Cycis ssquencing Canaration of polony armray
L RS WACEAT ACCCRACEC R T OaA, L -ll"'rl[' milavy
5 CTEAT crasrc S22, Bimen
| S Tinte _—
EraaTeTaTe S _—
CTOATC TATOS . nme——
e S e
i ,||.--I-,--j ol T Foss - rd".a'r e 1,.5_[ r":l" ToG -
Eiocirophorsosis Cyociic arrey seguencing
{1 readfeapillary) 1:1116 reacs/array)
Exyailan 1 ol 52 Cyrcle &
= 2 B
:—".\ - FAVAYA A e > o o
<8 18> Sanger A|AA T} XIMIE7|ME 24 H|W

O NGSEAM 2 ®MAE O EHsiE0 2=+ H|E Eot si7t 25 stetstn denf, &
NGSEAM 2 A 2k MMM HOAIZAEZ AtEst= HEO|Lt BIHSHA ALSE A

O NGSE &8 ?lsiMeE B tAz g7ME A4S Aot 8oz HEAL =
2 ZolX|7} =25t0d, st Ho| NGSEAMozE AMLHS| B2 2ko| H|o|E I MAM=7| &
of, dio|e{E O{EH EAstod O oM welojet 25 FEsiE AX|IF 528,
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<3 19> NGS 24 X1ty
ONGS 7|&2 A2 E HF M=2AH Zstgh Ao, ZF 2o 713 M-St ZeiZE 2 24
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o= = = =110 =]

o
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- Sub-typing & =4
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Detection Identification Sub-typing

Outbreak detection
Database/ . Strainlevel

Analysis identification
Virulence
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O ASFOl CHEt ZZEHAE(OIE JIE)
2

- SEFAMHALG220 M HMAIGHD Ues OFZe2F YHAZEYH E= K2 PCR REHS HIgS
Z & conventional PCR 1} real-time PCR= HAlIotL] US
PCH primes Tarpgel band 257 bp
Primar Baguencs
irA=1 S AGT=TAT=GHG=AMAN=CCC=GAC=00 37
A2 ¥ L =T OA=AT U =-GRA=GUCA=TOC=T
ap RT=PCK

AT-FC8 B8 E7)

20> OrZ2(3t SHAIEE HiOI A2 PCRE S8 =&KX &H AN &8 & 21t

- otXIg PCR ¥ real-time PCR2 &AMl BHUIA ZAMDEAI AIZ2H0l 2REH, &84 X ]

b 2o SESAELZ= HEOHA ES

O AMHEZ|MLE(NGS) =M 7= HE

- A A23 =50 A= NGS BA FH|o| J|2Hel el MZE dH|xsin, HE=2 MAZsHE
NGS S ZE2l ‘454 7} 2004d ZAIE T2 SXf7IX| Ciekst NGS M E Z0| SA|E D
et Z=tstod Rt Lol =Rl #8510 AUS.

- TUHAME MAX FAM} H[ZSHA |llumina?l ZAES J7HE Bo| ALEsta 0 JYe
04, High Perfomancegd &H|Z+= |llumina2l Z3 & (HiSeq, Genome Analyzer 2X)O| |2
70.7%E AHX[st= W=z LIEHRAL, Benchtop= &H|= Thermo Fisher (Life
Technologies) ARl lon TorrentZb 45.1%E AtX|stl ”%20d | [|luminall MiSeqO| 35.3%0|
A=,

<E 3> F2 NGS =[Ate] EAZF M3t

2= 2010 2011 2012 2013 2014 2017
HiSeq 2000 biSeq, NextSeq 500,
Illumina o MiSeq &A| HiSeq2500&A| O] FDA EICHEH| , 3 NovaSeq Al2|Z= &4
EAl 20| 8= HiSeq X Ten &A|
SOLID 5500w % 5500 x|w ZA|
Thermo Fisher lon Proton, Personal Genome Thermo Fisher,
7 lon Proton E i
Machine(PGM) ZA| =4 Life Technologies
(Life Technologies) = 2l
Life Technologies,
lon Torrent@l4=
Roche, lllumina 454 2t
jorEA g Ol
Roche GS Junior EA| ol A|S Alm =x|uE Roche, Genia 214
PacBi RacCin B PacBio RSII EA]
acBio =4 acBio =
Oxford PromethiON

MinlON, GridION & A
Nanopore I, l e
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2500/1500 ( 20%)

=So| AlRE T

o

/ -

<E 5 Illumina S Z3 AlQF H|T

- OIE JtolEetelol des g = ARl st Zetoltd ME2 MAIGHH AH IIE
E 0|28 EF3 JI0|E2tI2 MAIZIN UAX %S,

W V|Et E

- @A =uoll ot=z2|Ft HX|EHo| LHSIX| plot AlZME 1St 2l=2| Xtz E 2l st
of 2= HMEZE s7tst¥ert, A Iuoll LM Ao st R8AM0| 2el=X| 2UF

- N SFE otZ2|Ft HXLEH FHIEs =0lM FUE IIte| MELE HHE A}
Al ZI7HALEO| 2/=of Y REE T US

Lt =2| 7|8 & ¥ AMEEE

HJs %

- U OFEDEXIZ OtZ2|IF SHRISHO0l HE EE 2 A2 PCR &AEHHO0l U220 OFZ 2|3t
YRLHO| LA 2T SOHAM AW ZANA OFZE|IF HXZ-EH CHe EFHOlIUL
g% = ZZHMS 0l=8t ELISA %AHIEJP LT MBS Mo US.

- MEZZABIE(ICA)E 0|28 OrZe|dt HRZEY IE= Ot A8E3 T UK L3,

- OFZ2|ot HHRISHO st PCR HAE= JHEO0l E0I5t0 e HA&Z0NAM HEDH A
st EHo US.

- OtZeIot HHXISEO| LAot0 Aot FI120Ad= AHHl IFAS HESHH AtEstD U

- OfZeIot HXISEN et EME NSt HRAAMSZAIIES HLGHH HEUHA HES
Zert A2

O NGS EMEHE0| X|EHoz wUHMste| o], o] & 71 42| AE=E= W2 Illumina

Alel ESESZ, GenBankoll SS= HI7|MH2 90%7+2F0| |lluminael EUESZ MME
Hioleed M2 NGS Z0kllM HHLISHH A= AZ. HTStecolA Zixer HoMof
2™, Illumina®l HiSeq2000/10002 Al etctl EHEist SEAIE MA el 39%zE2 JHE =2
HE2 AXIH20{, 1 2ol = Roche2| 454 GS FLX+ (35%), Illumina MiSeq (31%), Thermo
FisherAt2| lon Torrent PGM (28%), |llumina Genome Analyser |I1x (26%), |llumina HiSeq

Life Technology AF2|l ABI SOLiD 2000 (12%), Roche 454 GS Junior (12%)

HiSeq HisSeq 2500 MNextSeq 500 MiSeq
X Ten Hiseq Truseq Rapid Rapid High- Mid- v3
v4 v3 v2 output output
Read 2x150 2x125 2x100 2x250 2x150 2x150 2x150 2x300
Length (bp)
Run Time 3 6! 11 60A|ZF | 40A]ZE 29A1ZF | 26A1ZF | ~65A1ZE
Total Out- 1.8 Tb 1 b ~600 ~300 ~110 ~100 ~36 =55
put Gb Gb Gb Gb Gb Gb
T read 60} 409 30 129 62} 49 1.3 278540t
ZH ==
Quality > 75% > 80% > 80% > 75% > 75% > 75% > 75% > 70%
Score above above above above above above above above
Q30 Q30 Q30 Q30 Q30 Q30 Q30 Q30




= HiSeqZt MiSeqel &&el, high-throughputel &=
2 7P7(|“‘|H AFFE AMHAMOME AIE 7SS desktop sequencer?| 7|ls2 Fdst= AS
THE ME=EHAJeH, JtE 2 2 o el 7|AZE High-OutputZt Mid-Output2t= & &
= =. High-Output Kit= & stF HE2| run time2Z =|Cf
AMet 4= A20{, 92| Exome
Zof 130M read2 3&°
exome, 6&2| enrichment panelZt 967H2| amplicon panel & 2AM&E = JA=S. 2o w2}
whole-genome sequencingZ} de novo assemblyFE A7 22| E FHMAIEM X shte| &
HZ iZ2e &= US.
O HiSeq X Ten : A2 FMS
- HiSeq X Ten® human M&ERXAM e A2 &4
°

o

L

x| SHFE 30x coverageZ &

2t 1052| Transcriptome =4{0| Zlsstck. Mid-Output Kite=

A 2 5l S5t HMEE ZAES=2Z, O
= 3d7te| 2z =2 2F 1.8 H|2HHI0|E(TB) 222 ®4A HOo[HE si=g &+ Ucs
dl, ol= <k 16Hel Izt MZE FHAM siHst= %t.%!. HiSeq X Ten = O|&3tH ozt
18000 7t&o| MZF ™A E 30x coverage® =AM = Y204, HiSeq X Tene &A| 217t
of M&E wMAMEAMCL Jtssty, =M E £l = 0 i’i%. HiSeq X Ten2| 2r&3t=2 Q5
A 4MEE F=F0l 27t FHAM EM H|ES M 2P olstZ2 "o £ Aoz(2t I
St oo, QZF RHEA AT AHA| JIETI 22 MY

W ZICHEH[Z M| NGS EHE
O #HA HALE S35t A4l o5t AFESE NGS EHEF ZHAME AAl [lluminas MFE
=2l Ao o|= FDA= |lluminall MiSeqDx ZH ZFZ2 NGSE 0| 8¢H | =o| ZFchEH|Z
&olstFon, &£ols g2 ZH|= MiSegDx2} Universal Kit reagents, 2l SMEMFS
2 Zlctst= 5 JEX] Ad 7[¥Hel “MiSeqDx Cystic Fibrosis

(Cystic fibrosis)
139-Variant Assay” 2} “MiSeaDx Cystic Fibrosis Clinical Sequencing Assay” &l

O Thermo Fisher (Life Technologies)AF= lon PGM Dx System= 0O|= FDAS| Class Il 2&|&t
EH|Z2 £°oldior=

_— AAQ0

B =8A doleE21n MelH
O NGSE 0| 8%t RUAMEAMAA EA DHAM dH== S FHMAMLOIHE 28
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ATA0M SR Mad=l= HolEel A2 + Y HZIHI0|E Zofl E5tH, =2 o]
MIE{ (National Cancer Institute) = & ®%&A MEE E2IR=E=2 SAtst=dl 2F 2,0002+
S E X =7

O NGS 7= «efn 20 RYUACOIHE S2t?=0d NEstod ZAsts MH|AE M35
7] A|2sH 20, DNANexus, Globus Genomics, Tute Genomics, Seven Bridges, NextCode
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Antibody ELISA
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<38 21> ASF =&t5} si Ao st HAE =A<l o
@ otZE|FtiX|Ped dio|2{Aof CHEH DNA HH Al
- DNA BHAI2 OFMMo| =2oof, DNA BHAl KXo HAZ L 2SS sto] & 2 MEHAS
v
- otZ2|F} = X|ZFdof CHsto{ DNA HHAlS A|=SIUE O
- 7|=2| DNA HHAIZ plasmid vectorE AI23IF S st HHA2 &
EHAO| st REEO, MEHAZ ZHsHH F2 5+ U= DNA A plasmi
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<H 6> ASF H& I DNA =S4l e &

Genes/proteins delivered Type of vaccine Challenge
p34/E183L, p30/CP204L Baculovirus expressed proteins Partial protection
P54/E183L, p30/CP204L, p72/Bod6L  Baculovirus expressed proteins Mo protection
CD2v/pEP402R Baculovirus expressed proteins Partial protection
p54/E183L, p30/CP204L DNA vaccination Mo protection
Ubiquitin-CD2v/pEP402R- S . e
p54/E183L-p30/CP204L DNA vaccination Partial protection
DMNA expression library DNA vaccination Partial protection
@ OfZ2|Ft=i XY Hlo[2{A ofFatHio|2{ A Ei
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x ASFV vaccine production PROTECTION
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o R _ . _ sVvsbem _ . ~
NH/P6S MNaturally Heterologous strain
/ NHWV/P6S PBM <
(att) attenuated - (L60, ARMOT)
= Homologowus/
OURTSS/3 o1 ally
e S L OURTSS/3 BM heterologous strain
b b R (OURTSBE/1, LTGES)
eorgialy Genetically —_ . _
- &l e - Georgia07 A9G LA DPS6R/MIK AN Homologous strain
{wir) ol Flecl
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Ba7l (vir) ;;:":\1’:;_‘ Ba7lACDZ/EP202R COS heterologous strain
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o T r
Benin (vir) ety iy BeninAMGF BM Homologous strain
mmosdlified

[ tically
Benin (vir) e Y BeninADP148R BM Homologous strain
smesditied i
i COS + 4 Homologous and
NEH/P6S Genetically :
e ey NH/P68AAZISL passages in heterologous strain
Pan (ARMOT)

(att) smvesclified
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Step 1. DNA Fragmentation
-Choose one of two options below
<Option 1> DNA fragmentation using sonication
1. Ensure the appropriate quality and quantity of gDNA. Make sure the DNA integrity
number (DIN) value of gDNA is higher than 6.5
2. Fragment the gDNA into 100-500bp fragments so that the main peak of the gDNA is
150-200bp.
<Option 2> DNA fragmentation using enzyme
. Adjust the enzyme treatment time to fragment the gDNA into 100-500bp fragments so
that the main peat of the gDNA is 150-200bp

Step 2. Purification of the DNA Sample Using Clean-up Beads

Reagent Volume Ratio (Beads : Sample)
CeleMag Clean-up Beads 1.8 11

(180u!l : 100ul)

*NGS |ibrary Preparation
Step 1. End-repair

Reagent Volume (pl)
Fragmented DNA X (up to 51)
End Repair Reaction buffer 6
End Repair Enzyme Mix 3
Nuclease-free water 51-X
Total 60
Step Temperature Time
1 25C 20mins
2 70C 10min
3 4°C Hold
(Lid Temperature: 80C)
Step 2. Adapter Ligation
Reagent Volume (ul)
End repaired Sample 60
Barcode Adapter 10
P1 Adapter 10
T4 DNA Ligase 6
T4 DNA Ligase Buffer for lonTorrent 10
Bst DNA Polymerase 1
dNTP Mixture 3
Total Volume 100
Step Temperature Time
1 25C 15mins
2 65C 5min
3 4C Hold

(Lid Temperature: 75C)




Step 3. Purification of sample Using CeleMag Clean-up Beads

CeleMag Clean-up Beads (X) Elution (Y)

180 pl 27yl

Step 4. Double sided size selection

1.

2.
3.
4

Add 75ul Nuclease-free water to Adapter—Iigated DNA 25ul (total 100ul)
Add 90ul CeleMag Clean-up Beads, Incubate at RT for 5mins

Place the tube in the magnetic separator for 5mins

Transfer the supernatant (~190ul) to new 1.5ml LoBind tube

CeleMag Clean-up Beads (X) Elution (Y)

20 yl 22 yl

Step 5. Amplification of the Adapter-Ligated Library

Reagent Volume (ul)
Adapter—-1ligated DNA Library 20
CLM Polymerase 25
Library Amplification Forward Primer 2.5
Library Amplification Reverse Primer 2.5
Total volume 50
Step Temperature Time
1 98 C 45 secs
2 98 C 15 secs
(Total 15 cycles) 60 C 30 secs
72 C 1 min
3 72 C 10 mins
4 4 C Hold

Step 6. Purification of sample Using CeleMag Clean-up Beads

CeleMag Clean-up Beads (X) Elution (Y)

50 pl 32 yl

*Hybridization and Washing
Step 1. Enhanced Hybridization of the Library

1)

Block mix with DNA library

Reagent Volume (ul)
Nuclease-free water 3.4
Block #1 2.5
Block #2 2.5
Block #3 (D) 0.6
Total volume 9

Add 9ul of block mixture in the tube (with completely dried sample)

2. Resuspend the dried amplified DNA |ibrary
Step Temperature Time
1 95C 5mins

2 65C Hold




2) Hybridization buffer Mix

Reagent Volume (pl)
Hyb Buffer 24
Hyb Buffer Enhancer 3
Total volume 27
Step Temperature Time
1 65C 3mins
2 65C Hold
3) Capture Library Mix
Reagent Volume (ul)
Target Capture Probe #1 (TC#1) 6
Target Capture Probe #2 1
Total volume 7
Step Temperature Time
1 65T 2mins
2 65C Hold
-1%' Column: Block Mix (+DNA)
-2" Column: Hyb Buffer Mix
-3'Y Column: Capture Library Mix
1. Transfer 18ul of 2™ Column to 3" Column
2. Transfer 7ul of 1% Column to 3™ Column
Step Temperature Time
1 65C >16hr

Step 2. Preparation of CeleMag Streptavidin Beads

Add 200ul of Wash Buffer #1

Repeat step 2-3 for twice( Total
Add 200u! of Wash Buffer #1

g b~ W N =

Step 3. Selection of the Target Captured

Add 500u! of Wash Buffer #2

Add 500u! of Wash Buffer #3

Repeat Steps 5-6 for 3 times
Add 20ul of DW

© 00 N OO o M WO N —

Incubate 15mins and remove buffer

Add 50ul CeleMag Strepravidin Beads

Remove Wash Buffer #1 on Magnetic stand

2 times)

Library

Add 32ul Hyb mixture to washed beads
Incubate 30 mins on rotator and remove buffer

Incubate 10mins on 70°C heat block

Put the tube in the magnetic separator and remove buffer




*Amp|ificaiton of Target Captured Library

Step 1. Amplification of the Captured Library
Reagent Volume (ul)
On-beads captured library 20
CLM Polymerase 25
Nuclease-free water 5
Library Amplification Forward Primer 2.5
Library Amplification Reverse Primer 2.5
Total volume 50
Step Temperature Time
1 98 C 45 secs
2 98 C 15 secs
(Total 16 cycles) 60 C 30 secs
72 C 1 min
3 72 C 10 mins
4 4 C Hold
Step 2. Purification of sample Using CeleMag Clean-up Beads
CeleMag Clean-up Beads (X) Elution (Y)
90 pl 32 yl

Step 3. Library QC and Quantitation
Qubit/qgPCR :
Bioanalyzer/TapeStation :

A e gresrt Bl Seessitivity DPA Accay  D0E § 1009550 0l s o 0e® 8 G el - B F el

Measure the concentration of the captured library

Measure the average fragment length of the captured library
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O lon Chef & lon S5XL &H| &
- M =tst 2to|=22{2|E lon 530 chip2 AtE35t0] 24Et
- lon chef ZHH|ofl lon 530 kitE Z&&F5H0{ 12-13A1ZF BES & Ch3d S5 HH|IZ &7
sequencing= &Il k.

W otZe| 7t X[HHulo|2{ A(ASFV) FAA AlAdA =4 ALt

QO lonTorrent S5 O|-3%H ASFV R&A 24

1) Hlolel &2ty

Raw data FastQC Host DNA removal TrimmOmatic FastQC De novo assembly using SPAdes

Scaffolding

, Phylogenetic
Annotation .
Analysis

<O8> ASFV 78A =4 hd

- Host DNA A[ZAAE X HSH| ?/5t01 bowtie2E O|EstU S

- BLASTS| distance tree 7|'=& 0O|33510{ phylogenetic analysisE AlA|

i

2) AMZH HlolE| information

<IE> ASFV FEA 2AMZxnt

# D Readslbefore QC) Reads(afterQC) Contigs NSO ___Library _

1 S5XL-0368-14-AFSV_1.lonXpress_001 5,353,542 4,662,749 217

2 S5XL-0368-14-AFSV_1.lonXpress_003 5,464,713 Not Passed

- AN HlolE 27HE ALE3SHo| Hloje HEE ZMsIAS



- S5XL-0368-14-AFSV_12| reads == 2f 5,353,000 2| =7} Lt2t1,

217702] contigsE A
Matoe

o

- S5XL-0368-14-ASFV_32| reads == 2f 5,464,000 2| =7} LIoL} QCE S1tsHK| 25104
contigs7t MM EX| Zsi S

3) de novo Assembly Z 1}
3.1 5XL-0368-14-AFSV_1. lonXpress_001

Distribution of the top 136 Blast Hits on 100 subject sequences

) | Query

1 | | 1
1 35000 70000 105000 140000 175000

< 8> S5XL-0368-14-AFSV_1. lonXpress_0012| BLASTN Z 2}

Query: African swine fever virus strain Nu1986 ( GenBank Accession, MW723482.1)
- Subject: S5XL-0368-14-AFSV_1. lonXpress_001 (217 Contigs)
- FJ7™¢2l Scaffolding 0] HL

* ASFVOll CH Bt shot-gun &4 & O|ETt MEFTA A
ddol HAS.

- O] = ASFVE i etst= o Al
80| ol 7[elsh= dez

AdolM 271e] Aldd & 1700l A EE A

MZZo| DNAZ} B20| Z2l=(0f BEO[2{A DNA AlZAAe] bl

2) ASFV E£0| Capture probe =HAI(MyalA)E o3t of=Zz|FtE|x|HH o] A
(ASFV) S% A BlE|O|E] MA & 2N J|& JHE

= [LE |

- ASFV2| A< DNA HIO|HAZAM =FAZ2| DNAo 2|8t AlZid 7MY 2

o

=]
- ASFV E& AlZHACH A YSE| 25101 ASFVOl CHEE probe HHAIE 0| E510] Al Y

S =
(=13
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O lonTorrentE O|&¢eh otZ2|7t={X[HH Hio|2HA ZHE dh JHE
- OfZ 2|7 X[ &

=

HLO|2{AE lonTorrent(Thermo Fisher) S5 ZEiZ2 0|23l AR A7
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> . Target
DADG AT NG prove

® Viral DNA
® Host DNA

Reference TARGET

Reads S

2%
M ¢

Streptavidin-coated
magenetic bead

Al
(S

kI

<OE> otZE|FtHX|EY Hio[HA midS o|S¢eh Blo|2{A DNA HE R Al

r

S|

[=]

- lonTorrent S5 EUES ol8sH a7Hel ME2 Hel 2lo|=alz MEstl & el Al
U HlolEE YIS

—

ID Reads(before QC) Reads(after QC)
S5XL-0368-15-ASFV_2.lonXpress_001 2,715,601 2,412,110
S5XL-0368-15-ASFV_2.lonXpress_002 2,793,805 2,475,815
S5XL-0368-15-ASFV_2.lonXpress_003 2,741,046 2,470,731
S5XL-0368-15-ASFV_2.lonXpress_004 2,683,482 2,397,587
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0jo
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my
ro

lonTorrent Al# & C|O[E{-E O|&3t0d de novo assemblyS
ool zzlels JHLSIAZ
® raw data QC: FastQC
Host DNA removal: bwa
low quality region trimming: TrimmOmatic

de novo assembly: SPAdes

annotation/phylogentic analysis: BLAST

Host DNA removal De novo assembly using SPAdes
Scaffolding

Phyl i
Annotation Y QEEHIEtIc
Analysis

<J®> lonTorrent S5 O[3k ASFV A|ZA OIOIE| de novo assembly ¥ &4 1

- de novo assembly Z 1} 158H 2fo|=2{z|e| 1, 3w djo|E{Alo| 870, 97H2| Z=|A Contig
Z oM E =HAUS



3+

ID Reads(before QC) Reads(after QC) Contigs

1 S5XL-0368-15-ASFV_2.lonXpress_001 2,715,601 2,412,110 8
2 S5XL-0368-15-ASFV_2.lonXpress_002 2,793,805 2,475,815 786
3 S5XL-0368-15-ASFV_2.lonXpress_003 2,741,046 2,470,731 9
4 S5XL-0368-15-ASFV_2.lonXpress_004 2,683,482 2,397,587 282

3.2 S5XL-0368-15-AFSV_2. lonXpress_001 (8 Contigs)

Distribution of the top 36 Blast Hits on 3 subject sequences

1 35000 70000 105000 140000 175000
e e e e e

<18> S5XL-0368-15-AFSV_2. lonXpress_0012| BLASTN Z =}
- Query: African swine fever virus strain Nu1986 ( GenBank Accession, MN723482.1)
- Subject: S5XL-0368-15-AFSV_2. lonXpress_001 (8 Contigs)
- NODE 1, 2, 3 9t match =
- FIJ}Hel Scaffolding O] Zst

3.3 S5XL-0368-15-AFSV_2. lonXpress_002 (786 Contigs)

Distribution of the top 38 Blast Hits on 5 subject sequences

35000 70000 105000 140000 175000

1
8o e —
.

]

<T18> S5XL-0368-15-AFSV_2. lonXpress_0022| BLASTN Z 1}

- Query: African swine fever virus strain Nu1986 ( GenBank Accession, MW723482.1)
- Subject: S5XL-0368-15-AFSV_2. lonXpress_002 (786 Contigs)

- NODE 1, 26, 149, 153, 786 Z} match &

- F7FX¢el Scaffolding O] EHe%t

3.4 S5XL-0368-15-AFSV_2. lonXpress_003 (9 Contigs)



Distribution of the top 35 Blast Hits on 3 subject sequences

1 35000 F00a0 1035000 140000 175000
1] ¥
e 1 TR T i

<18> S5XL-0368-15-AFSV_2. lonXpress_0032| BLASTN Z =}
- Query: African swine fever virus strain Nu1986 ( GenBank Accession, MW723482.1)
- Subject: S5XL-0368-15-AFSV_2. lonXpress_003 (9 Contigs)
- NODE 1, 2, 3 match =
- FIJ1HeQl Scaffoldingo| EREt

3.5 S5XL-0368-15-AFSV_2. lonXpress_004 (282 Contigs)

Distribution of the top 38 Blast Hits on 5 subject sequences

1 35000 70000 105000 140000 175000

o i — .
L1 o T
tefezlp

< 8> S5XL-0368-15-AFSV_2. lonXpress_0042| BLASTN &z}

- Query: African swine fever virus strain Nu1986 ( GenBank Accession, MW723482.1)
- Subject: S5XL-0368-15-AFSV_2. lonXpress_004 (282 Contigs)

- NODE 1, 9, 10, 24, 37 2t match =

- F7FX¢el Scaffolding O] EHe%t

4) Phylogenetic Analysis Z 2}
- $5XL-0368-15-AFSV_2. lonXpress_001 (1 Scaffolds)



' " African swine fover vinus isolate RSA_2 2008
> * African swine fever virus selate SPEC_57
3 African swine fever virus isolate RSA_WI_ 1909
* African swine fever virus isolate Zaire
& = African swine fever vinms solate RSA_2_2004
% Affracan swine fever virus isolate Pretoriuskop/96/4, complete genome
& * African swine fever virs isolate Warthog. complete genome

= viruses | 2 leaves
& >

il viruses | 21 leavis
# African swine lever virus isolate YNFNIO2103, complete genome
3¢ Affrican swine fever virus strain ASFV_Hanoi_2019
Ml viruscs | 4 leaves
& Adnican swine fever virus isolate HuB20
3 African swine fever virus isolate Pig/Heilonggiang HRB1/2020
* Afncan swine fever virus serotype 8 genotype 2, partial genome

liviruses | § leaves

;\lmmn and other sequences | ¥ leaves
T African swine fiever virus isolate ASFV CrechRepublic 2007/1 genome assembly, complete genome: monopartite
8 viruses | 2 leaves
 Adrican swine fever virus strain Belgihum/ Eralle/wh 2018
Mlviruses | 15 leaves
» African swine fever virus isolate 2802/AL/2022 haly, complete genome
™ vinsses | 2 leavies
o Afncan swine fever virus stram A4, complete gemome
df\fn\an wwine fever vini isolate ASFV/ Timor-Leste 20191, complete genome
P Adnican swine fever vine isolate ASFY Wuhan 20191
il virascs | 3 leaves
wAfrican swine fever virus AQS-P-20901-1 DNA. complete genome

# vinuses | 2 leaves

A lrican swine fevér viras strain ASFV Korea'pig/ Yeoncheon ] 2019 genomic sequence
PuIncan swine fever virus wolate KoreaY'C 12019, complete genome

M viruses | 2 leaves
¢ Adncan swine fever vinus solate GZ201801_2, complete genome:
viruses | 2 leaves
Jviruses | 2 leaves
& African swine fever vinis AQS-P-201202 DNA, complete genome
o African swine fever vines isolate ASFV/Amur 19'WB-6905
# Adrican swine fever vinus isolate INDVAR/SD-61/2020, complese genome
,i!\frlun swing fever vins isolate ABTCVSCK._ASF07, complhete genorme
1 African swine fever virus isolate ABTCVSCK_ASFOO1, complete genome
& African swine fever vines isolate INIVASSD-022020, complete gemome
# Adrican swine fever vinus isolate ASFV-whShX01, complete genome

0005 q
—- SNODE 1 length_185091_cov_392.206587

* African swine fever virus solate ASFV/Primonky |9WB-6723

- 7|1& I ZE|Fet 27k Xo|7t AAS

-

3) [lluminaZ 0|=2&t OtZ 2| XY HioleiA 2E gy e
- OFZ2IPIEHRIEY HIOIdA S Illumina HiSeq X(Illumina) Z3ZS 0I=20d paired-end
ANZAGIHE

— TruSeqg Nano DNA Kit=2 0l2a6td 2t0lBeielE HIAGIR D, Read Length= 151bpAS

ID Total bases(bp) Reads(before QC) Contigs _
D4 6,227,697,530 41,243,030 38
D5 6,615,540,426 43,811,526 34
D6 6,686,579,886 44,281,986 30
D7 5,601,386,676 37,095,276 48
D8 6,336,986,800 41,966,800

D9 6,684,846,708 44,270,508

D11 5,699,408,326 37,744,426 76
D12 5,337,096,812 35,345,012 33
D13 5,441,197,420 36,034,420 35
D16 5,891,496,332 39,016,532 34
D17

D18

D19

D20

D21

O 0o NOU b WN RPRIR

e e el
ubh WN RO

- FastQCE 0l&Z8t QC 2 2= A3 4 GIOIE It Phred Quality >= 20 OIAS



Ds_1 D5_2 D6_1 D6_2 p7.1 D7.2

D8_1 D8_2 D91 Dg2 D111 D112

D121 D122 D131 0132 D16_1 D16_2

<71&> Reads quality(before QC): Per base sequence quality with FastQC

- & Z2 & Contig? Reference ASFV A< (Georgia 2007/1 genome assembly (GenBank

Accession, NC_044959.2)= BLASTE 0|Eot0d Hlwst 21 22 Contig2h ASFV A E

B5tD AAS

POND V=]
Job Title NC_044959 2 |African swine fever virus Filter Results
RID BVZ60KS9114 search expires on 07-25 12:23 pm Download All v -
2 ey b i Percent Identity E value Quer\,r Coverage
Program Blast 2 sequences  Citation v | | [
to | | to | to
Query ID lcl|Query_45026 (dna)

Query Descr NC_044959.2 |African swine fever virus isolate ASFV Geor _, m

Query Length 100584
Subject 1D IcllQuery_45028 and 2319 more subject(s) (dna)
Subject Descr See details v

Subject Length 956846

_ovroor: [ o

42 hover to see the title & click to show alignments Alignment Scores <40 [W40-50 [J50-80 [S80-200 [W=>=200

21 sequences selected o
Distribution of the top 44 Blast Hits on 21 subject sequences

| I I I
1 35000 70000 105000 140000 175000

<71%> Query: African swine fever virus isolate ASFV Georgia 2007/1 genome assembly
GenBank Accession, NC_044959.2), Subject: D11 (2,320 Contigs)

4) AmpliSeqS 0|28 OtZE|FtTHAIZEY HIOIAHA 2E 2Y HYE
SN

(7]

(

- ENOZ Hi0ldA & A AIAHAAS 5 NGSOHI A random primerE 08t whole
genome AlZHAIS AIAIE. OFXICH ASFV= ONA BIOI2IAZ A HHLE M AIZRE =F=HZE
ONADE ZE&tEl RUA, BIOIHAA0 CHEt whole genome AlZHAS AAlot¥ES I 01l
ASFVS| DNA= AIZAAI01 HOl QtED), ==AMIZS| SMHO st AMAAIN RS XA

o

- ASFVZ 2 ONAHIOIAACl HS, 01 2S6t0X B Z2E(capture probe)ZEAlE 0l
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- ASFVOl CHEH MERTME SAg [, LA WGS LHEOILL Y Z2BYUAS AIESE
20 & O&IHX2 D=sS2 DNADE EHRE!.

- OFI0lAl real-time PCRS OlE206t0d =S ASFVIOI Z&E Al2°9 AL, ASFVe =%t
AYE] SLOF WGSOF OHR O NIZHHY S2 S0l s=8 2 2.

- HIOlH AL sEJI 2 H2UL, U2 2=20] Z&g D X 22 MEHS HIOIHA
Ol CHSH WGSOF Jt=8t NGS ZeHEo| I HRE.

- HiolHAS MEESAEMO CHEt multi-primerS CIXFCIGH NGSE 0l28H WGS Z2HZ0] N
So AFEE D US.

Isolate and quantify RMNA
Direct FFPE DMNA, or

Isolate and guantify DNA FRILA [N 1T L T T

Reverse transcribe
DNA or cDMA

ﬁ"\\,d"\‘h‘y \g-“"itﬁ\,{-ﬁ#

Primer pairs Amplify targets

Amplicons

Barcode Adapters . DOEEDE Ligate adapters

P11 e
X P1
B . S MEA T
BENEOND S TSN Barcoded library

Equalize or quantify libraries
<JE> lon AmpliSeq M WAE AT

- OfZ2[IF HAEY HioletA= OIS ItY ONABIOIAAZ A, H=2 Z0l= 220 Iet

170~193kbp0IH 150~167JH2 2E c2ld Z&s Egot) AL, ASFV H=s=2 2F%
ot FA(LVR, 38-48kb), =& 2 HA(C A, 2 125kb) ¥ QEZXE It FA(RWR,
183-22kb) 22 LI50AH US.

- = ZYHOlIA ASFVHl CHSt multi-primerE MI&GHH AmpliSeq2Alez MEREME Al
Al SIEHE 2HBIUS

O lon Torrent NGS 2fo|E2{2| M=t

- AAAXM 2| Whole genome sequencing = <Iall lon Xpress Plus Fragment Library kit &
0|33l 2lo|EElE M &S,



- Covaris M220 ZH|Z gDNA shearing st End repair
ligation 5t11 E-Gel ZHH|Z 2fo|=E2{2| A7|E AMHS}0]

X|&H

—

2tol 232l aC £ Tl e (200 bp read 7|&F 330 bp A7I)

Barcode Adapter =

H =
Z %5t Bioanalyzer & 0| &3l

=

2

[bp] 35

)
o O o, B il =a . S
ImTTTT T T TTrm T1Trm 0T IMmTTT T T TITT TTTT
35 150 300 500 10380 [bp] 35 150 300 500 10380
sample 7 sample 8
[FUj [FUJ
100
50 100
] O (O s e —_— o e -
T T TT T T ITTIT ITT 11 T T IT T T TITT 1T 1T
35 150 300 500 10380 [bp] 35 150 300 600 10380

sample 10

<> ®Zsk 2lo| = 2o

O lon Chef & Jon S5 ZH| 7=

sequencing =
O ASFV ol CHet AmpliSeq =

x|l 5F
<o a -

o

= Amplicon size Z 1}

ol 28t WG

w

sample 11

CH S+ Bioanalyzer

=4 o

In-Silico Amplicon insert Size Distribution

IAD243643_361 (2023/08/16)

[bp] 35

50
40 - A T e aaears oo
§ 30 -
10 4+
0 1 + L + 11 II 111 + i JIll
0 50 100 150 200 250 300 350 400
Amplicon InsertSize (bp)
< &> Amplicon insert size =X
= ASFV WGS coverage 21}
Total , Overall_Covered
Type | Name | Chromosome | Chr Start | Chr_End | Num_Amp Covered Bases | Missed Bases
Base _Bases
GENOME | ASFVII | ASFV_II 51 | 189553 | 645 | 189,503 188,958 545 0.997




- lonTorrentE O|&ch A& A HO|EHL HHE Zit= MEZF ®XI7F 33, |lluminag O

E8t AlEY HlolH= otZ2|FtEHX| P HIO|H A capture &&E0| ot Hiol2{A MIES

olet &2 NGS EH Z2| SHHE 253517 fst0d amplicon Z2lo|HE C|Xlolstn &A=
amplicon2 AIEA 2 o{M =50 of=Z2|FI=fX|HH Hlo|2{Ao] MAFMA MIES oM
=ol= 7|88 MLSIHNS(EFEH,2023)

# ID Total bases(bp) Reads coverage %

1 20231120_DO05 2,672,897,913 11,663,496 85
2 20231120_D07 2,146,856,173 10,558,353 86
3 20231120_D18 865,467,993 3,419,564 45
4 20231120 _PAJU 20,623,446 65,794 70
5 20231220 D18 3,322,666,419 13,975,206 59
6 20231220 PAJU 347,165,873 1,128,445 86

< X > NGSE o|2st ot=Zg|Ft={X|¥ & Hlo[2{A AmpliSeq Z =}

AmpSeq HIO|E{Z5E{ Consensus MES MAMstd Annotation % HSEAMst= ZH2 Ct

o o
=1 &=

+ Consensus sequence §/d: samtools version 1.18

'm » ' b“ | th‘osenetic Malms

<OE> ASFV R8A =4 ntE JHE =

oM & = Consensus A2 GATU(BMC Genomics 7:150.)& 0| 235}0{ annotationE® 5t
¥S. olm Reference MEE African swine fever virus Georgia 2007/1 complete
genome(NC_044959.1) & At23IF S

= ASFV WGS Z 1t 0f

<H> AmplisSeq & O| &%t ASFv wGs Zah LB A|AA o
TTATACAAAAATCATATAATAAAGTGGCGACAATCAACATATTAATCAACCACAGCATT
TTATGATGTGTTAATCAACATATACCATATTAATCAACCACAGCATTTTATGATGCGTCA
ATCAACATATTATTACGGAGAGCGTCAATCAATATAATATTGAGAACAGCGACTTGATA
CCGTGTATGGTGGTGGCGGCGGCATGTTGTTTGTAACAGCATTTTTCATCATTCGAAG
CTTACAAAAGATATGTATAAGATAGCATATTAATGTTATTAACAGTAATATCAATAAGGC
GTAGCTATAGATCTTCACTTTGGTAGACCAATAATCCATGGTTGCGCTTAAAAATACCA
AAAAAACATTAAGTTTTGGAGGGTAAGATTGGTTTTTCACCATTGGTAAAGATTATTATT
CTAAATGTTTACCCCATAGATGTGAAACAATGATTCTTCATATATTAACATATTTTTTGA
CTTATACTTTTCTTCATCTAGTAAGGCGTTAATTTTTTCCGGATCTGTCGTTTTTATTGAT
AAAAGAGAAGAGTCTGGACTGTAATTTTTAAATAATAAGATATTTATTAATATCCAATTA




TTCGTTTGGCTCGCTATTTCCATGCTCTCTTCGAAAGCATCAGCTCCTAAATCTATACA
AAGGAATAAGTTACCTTCACAAAAATTCATTACCGAGGTAATCATTGCCCGATTAATGT
CAGCCCCCAACATAAAACAATAATATATAGTTGTATAATTACAATCATACATACAGGCC
AACTGCATCATTTCATCAATGTCTATATTTGTCTTCTCTTTGTTATAAATTTCATGAAGGT
CAAAGACGTTGTTATAAGCAACCCCACATATTAACCGCCAATCTTTAAAATGACTATAT
CGTTGATAAAAATATTGGATGGCTTCAGTAAGCTTATATAGTATCGCCATACTATACCA
ATACCTAGTTAGCATTTCGTTGAATGAAATATTATCCAATGTAAAGTTAATTGATAATGT
ATCTAGTTCACCAAAAATTCTTAATTTCAGTTGAGCATTATTTAGGAAAAGGGGATTATC
AGATAATAATTCATGGCATAGAATAATATTACTGCTAGTTTTAACATACTGTACATTATA
AAATATTTCTAAAATTTTATTTTCACTCAAAGCTTTCCTCGCACCTAACTTTTGGCATAG
GTCCTGGTGCACTCCATATTGACAGTAACCAACCCAAAGCTGATGTCTGCACCCCATT
CGGTAAACAGCTCTATTAAACCATGATTGTTTTCCTGTACAGCCTTCATTAATGCAACA
TTTAATGTTAAACCATGTTTAAAACTTGCTGTTTTTATTAATATTTGTTCATCTATACAAG
TATGATAAATCGTAATTGGGGCTTCATGCCACCACAAACCACAACGCTCTAAAATACA
ATAATCATCTTTTAACACAGGCTGTGTAGCTAGTACTTTTTTAGTAAGTGCTTGTAAAGT
AGATGGCATCTTCTATCTGCAAAATAATTATTTCCGAAAAAAAAATCAAATTAAAATACT
AAATTCTATTTTTTTTTTAATAAAGCCTGTAAATTATATAATAAATCTCGCCCACCGTATT
ATTTCCGGACACAACTTTTTATACCTCATTATATTTTTAGATCTATAGTTTTTTAACAAGG
CATTAATTTTTTCTGGATCTGTCGTTTTTAAAGATAAAAGAGAGACGTTTGAACTATAAT
AATCTTTAAATGATAATATTTCTACTAATATATCATGATTCTTTTGTTTTGCTAATTCTAA
GCTCTCTTCGAAAGCATTAGCTCCTAAATCTATACAAAAGAACAAGTTATTCATATAAA
AGTTTTTTACCGAGGTAACCATTGCCCGATTGATGTCAGCCCCCAATACAAAACAATA
GTAAATGGTTAAAAAATTGCTATCTCTCATACAGGCCAGATATATCATTTCATCAATATT
CATATCAACCTTTTTTATATGATACATTTCATGAAGATCAGACACGTTATTAAAAGAAAG
CCCACATATTAGCCGCCAATCTTTAAAATGACTATATCGTTGATAAAAATATTGGATGG
CTTCAGTAAGCTTACATAGTATCGCTATACTATACCAATATCTAGTTAGCATTTCGTTGA
ATGTTATTTCATTCAATATAAAGTTGATCGATATCTTCTCTAGAAAACAACAAATTATTA
CTTTTAATTCCTCTATATTCTGGAAAAGGGGATTATTAGATAACAATTTATGGCATAAAA
TAATATTACTACTAGTTTTAATACGATGTATTTTATAAAATATTTGTACAATATCCATTTC
ATTCAAAATTTTTGCGCCTAACTCCCGGCAGAAATTCCAAGTATGCTCCGTATTGACAG
TGACTAAGCTAGAGTTGATGTCTGCACCCCATTCAGTAAACAACTCTATTAGATCATAG
TTGTTTTCCTGCACAGTTTTCATTAATGCGAGATTTAACTCTAAACCATCTTTAAAAATT
GCTGATTTTATCATCAATTGATTATCCTCATTAGTAGAAAGCATAATTGGAGCTCCATG
CCACCACAAACCACAATATTTCAAAATAAAGTAGTGTTCTTTAGATATGTGCTGTGTGG
CCAGTATTTTTTTAGCAAGAGCCTGCAGAGAAATTGGAGTAGACATATTTTTTTTTGCA
AAATGGTTTAAGTTTTTCAAGAATACAGATTGGATAAATTAGGTTGTTGACTTAGTTACA
GGAGGTATTAAATATTATGTAGACATAAAAATGAGATCCTCCAAAAAAATAAACAACAA
AAAAAAATATGTTTAATATTAAAATGACAATTTCTACATTGCTTATTGCTCTTATTATACT
ACTTATTATTATTTTAGTAGTGTTTTTATACTATAAGAAACAACAACCACCGAAAAAGGT
CTGTAAAGTAGATAAAGATTGTGGTAGTGGAGAGCATTGTGTTCGTGGATCATGTAGC
TCATTGAGCTGCTTAGATGCCGTAAAAATGGACAAACGAAATATTAAGATAGATTCTAA
GATTTCCTCATGCGAATTCACTCCCAATTTTTACCGTTTTACGGATACTGCTGCTGATG
AGCAGCAAGAATTTGGAAAAACACGGCATCCTATAAAAATAACTCCATCTCCAAGTGA
ATCCCATAGCCCCCAAGAGGTGTGTGAAAAATATTGTTCATGGGGAACCGATGACTGT
ACAGGTTGGGAATATGTTGGTGATGAAAAGGAGGGAACATGTTATGTATATAATAATCC
ACATCACCCGGTTCTTAAATATGGTAAGGATCACATCATAGCCTTACCTAGAAATCATA
AACATGCATAAATAAATACATTAGGCT




= ASFVOll CHSF 37HX| WGS Z 2t |

<IE> ASFVoll CHsk WGS Z 2t "l

Wes Input DNAZE / Total Reads Reads ASFV ASFV total 223;‘:‘;(',
2 RHNASE ;
Method 7 ZIDNALY bases (bp) | (before QC) (after QC) contigs bases bases (%)
shot-gun | 1.4 ug (1,400ng)
1 590G 39,116,699 5,817,278 34 35 0.018%
WGS / 1 ug oA
Capture
1.2 ug (1,200 ng)
2|probe 5.7G 24,493,239 17,926,700 29 13,273 7.0%
/ 1 ug O|A
WGS
AmpliSeq 40 ng /
3 1.4G 6,426,802 6,426,802 1 188,958 99.8%
WGS 100 ng Of &t

- Hio|2{A WGS M -S0lM Shot-gun ASFV WGS2}F Capture probe ASFV WGSe| A<, 1 ug O]Ate
DNAZES 27stof Oo|l= HIO|HAE MzZUYS Sl SAAIHA SFA|7{0FRt
nsE9o| 2olct.

- 2 AFTH M JHeSH AmpliSqu WGSel Z S 100 ng =
7ts)ol HEHO|X|ZF 40 ngS 0|85t WGSE A S
A 7ML 99.8%7F SZE[UCE. 7| EQ| HHHE2 A=Y
Adofofat shX|RH 2 grEof| Al JHEESE AmpliSeq ASFV WGSe| d<, N
=22 di =[x 22 ASFVOll CHSHME WGSE H&8F 4 RUCH.

- Shot-gun ASFV WGSe| &<, input DNAS| 2FO| 1 ugo| He= 22 0|35101 ASFV WGSE =4
SR X|2E, B kSt host MIZ(=HX| MIZ)e| DNAZF THEES XbXISH0{ 2F 0.02%2F ASFVe| A|
Aol of = At

- Hf kSt SFMEE ZEsts 4, ASFVol 50| probeE ARESH0] ASFV A|AAE ZEAIL
St 2 M ASFVe| A|ZAATE B5F0| =HRUCE CiEE shot-gun WGSECH= LIQUAX|EH ASFV A
Tl 2F 7.0%2t 5% | =AUt

- 2 AFotAolM JHEE AmpliSeq ASFV WGS= M2 2Fe| DNAZRE WGS=4{0| HF5H0{ i F
EX 22 ok MErtsstn], SFMEZL DNAZE LE =0 Us AT o FHojct
ANAY 288 LEHAS.

5) ASFV WGS2| Annotation &4

- BLAST 2412 &3t Annotation® T35

- The annotation= Genome Annotation Transfer Utility: BMC Genomics 7:1502 A}230{ =
Mot =.

jilfo]

- Reference genome= African swine fever virus Georgia 2007/1 complete
genome(NC_044959.1) S A2t S
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<J8> otZz|FtHX|¥y dio|2{A  AmpSeq O{ME CIO|E{e| annotation Zxfb: 1.
20231120_D05, 2. 20231120_D07, 3. 20231120_D18, 4. 20231120_PAJU, 5. 20231220_D18, 6.
20231220_PAJU, The annotation was performed using Genome Annotation Transfer Utility:
BMC Genomics 7:150., Reference genome: African swine fever virus Georgia 2007/1
complete genome(NC_044959.1)
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-p72 RENE 0l HS
p72 S X2 nucleotide ME2 01

Z=(Trop AnimHealth Prod. 2021;53(4):438.) A
1), D05, DO7, D18, PAJU =Jtols

® 220

SOIUS

6) OfZTE[ZI=HX|ZEH Hio|2 A2 HSEM

FOle{ A 2| AmpSeq Z1UHE

=
TT

OlEot =S

o8 =
=H =
A=
==

NCBIZ2H Ct2=zEot

GenBank
Name of the Country of Year of p72 Length Host
accession Reference
strain origin collection genotype (bp) species
number
Unpublish
Mkuzi1979 AY261362 South Africa 1979 I 192,714  Tick .
e
(Chapman
Domestic
Benin 97/1 NC_044956 Benin 1997 | 182,284 ) etal.,
i
PIg 2008)
(Chastagne
Liv13/33(OmLF
2) MN913970 Zambia 1983 I 188,277  Tick retal.
2020)
MAL/19/Karon Domestic
MW856068 Malawi 2019 Il 183,325 ) This study
ga pig
Arm/07/CBM/c Domestic  Unpublish
LR812933 Armenia 2007 Il 190,145
2 pig ed
(Chapman
Georgia Domestic
NC_044959.2 Georgia 2007 I 190,584 etal.
2007/1 pig
2011)
wild Unpublish
ASFV-wbBS01 MK645909 China 2018 Il 189,394
boar ed
Tanzania/Rukw Domestic  (Njauetal.
LR813622 Tanzania 2017 1] 183,186
a/2017/1 pig 2021)
Unpublish
Warmbaths AY261365 South Africa 1987 [ 190,773 Tick g
e
Unpublish
Warthog AY261366 Namibia 1980 v 186,528 Warthog d
e
Domestic  Unpublish
Tengani62 AY261364 Malawi 1962 Vv 185,689 )
pig ed
MalawilLil-20/1 Unpublish
AY261361 Malawi 1983 Vil 187,612  Tick
(1983) ed
Domestic  (Bishopeta
Ken06.Bus NC_044946 Kenya 2006 IX 184,368
pig I. 2015)
~ (Masembe
Domestic
R35 MH025920 Uganda 2015 IX 188,629 ) etal.
i
PIg 2018)
BUR/18/Rutan Domestic
MW856067 Burundi 2018 X 176,564 ) This study
a pig
(Bishopeta
Ken05/Tk1 NC_044945 Kenya 2005 X 191,058  Tick
l. 2015)
Unpublish
ASFV Ken.riel LR899131 Kenya 2019 X 189,950 Tick

ed



_ Domestic  (Bisimwaet
Uvira B53 MT956648 DRC 2019 X 180,916
pig al. 2021)
Domestic  Unpublish
Kenya 1950 AY261360 Kenya 1950 X 193,886 )
pig ed
Domestic  (Ndlovueta
Zaire MN630494.2 DRC 1977 XX 184,820
pig I. 2020a)
wild (Ndlovueta
RSA_2 2004 MN641877.2 South Africa 2004 XX 189,903
boar I. 2020a)
. ) (Ndlovueta
RSA_2_2008 MN336500.3 South Africa 2008 XXII 190,066  Tick
1. 2020b)
- MEGA-XE 0|28t TtsMZEE & (Multiple Sequence alignment, MSA)
0 HEERAES st UESAHZIHE T2 MEGA X(version 10.0.5)2 AI=Z2oI¥S
0 [ISAZEHEEL 2SS MISCLE 212IS=S AMSotUS
o ZHAHZY 212E2=Z= Neighbor Joining HEHE AIE3IAS
0 [ISANEHEZ U= mega EUWHCZ HEGIAS

MX: Hligoment Eplorer ASFV 72 sum Idel.meg)
Ode Bt Seach  Agment Vb

JaBt EnE

Secuencer Dy

Hlp

Th!rh aDKEXG 43

(» @3l

OV Semences TrntedProtein eoierees

TR0
13 PS4 2208

4 Zare
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Statistical Method  —
PHYLOGENY TEST

Test of Phylogeny  —

Mo, of Bootstrap Replications  —
SUBSTITUTION MODEL

Substitutions Twpe -

Fdodel Method  —=

Substitutions to Include  —»
RATES AND PATTERMNS

Rates among Sites —

Fattern among Lineages —»
DATA SUBSET TO USE

Gapsissing Data Treatment  —»

® MEGA X(version 10.0.5)E AI256IH UESAHZEHE xS S MEGA X9 HES =8 T3
Ol2sotH HE+E F=HoIIS
0 HEL =H2S A% SHE HAE LY 2 Neighbor—-joining2 AIE23I%S
® HEZ HIAEE BootstripfHOZ dlUH, BH= 3= 1,000H0IAS
e X Y2 Maximum Composite LikelihoodE AIEotH ], Transitionit
Transversions 25 LZ&S6ITS
® A ZB= nexus ZUWOZ HAGHIS
°
M Analysis Preferences
Phylogeny Reconstruction 1
‘Giption Setling.
AMNALYSIS
Scope — Al Selected Taxa

Neighbor-joining

Bootstrap method
1000

Nucleotide

Maximum Composite Likelihood

at:

Transitions + Transversicns

Uniform Rates

Same (Homogeneous)

Pairwise deletion

Select Codon Positions —» W ist # 2nd I 3rd W Monc
SYSTEM RESOURCE USAGE
Mumber of Threads — | 4

<> MEGA XE o|&st Als+ = A
0 HE =H 2= FiglreeS 0|20t JHAIS oS
S+ T Z20 2 AL BRI 242 £8ist MES(005, 007, PAJU)
2 2% p72 AKX Genotype |0l HHOHIS
D18 MZ2| ContigllAM= p72R & A AE2 &0l & QIRCEZ HEZH A HMUGH



Uvira_B53

BUR/18/Rutana

My, 2|, MelAE = US
- ANSE 0IZ0ot0 It MHE M6 ActHAM=E OS2 HHE HHOE

AWS EC2 console login

St
[=]

Create a New Instance

Choose an AM|

and AWS Marketplace

Choose an AMI : user can choose an AMI from Quick Start, My AMls, Community AMI,

Instance Details

nstance Details
fo] Number of Instances
o
tier but not proper to do NGS data analysis.
o Launch Instances
o Reguest Spot Instances

Advanced Instance Options
o User Data : User can specify a password for the instance as text or as file.

Storage Device Configuration : One of EBS volume is included as a root devicef/dev/
sdal) and user can add or remove devices by pressing Edit button.

Instance Type : Instance type is a setting for compute capacity. t1.micro is a free
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- AWNS EC2 MH|AE o|E3to] ddeh 7t Mo dE2 ol &

Create Key Pair

Choose from your existing Key Pairs : ec2-keypair(default), User can access the instance
with a key pair instead typing a password.

- Create a new Key Pair

- Proceed without a Key Pair : User can access the instance with a password specified in
User Data field.

J/

Configure Firewall

Choose one or more of your existing Security Groups
Create a new Security Group

o  Group Name, Group Description

o Inbound Rules : Custom TCP rule, SSH, HTTP...

o Port range

o Source :0.0.0.0/0(default)

Review and Launch Instance

‘Access to the Instance

- Set the authority for the access key : chmod 400 ec2-keypair.pem
- ssh: access to the instance with a keypair or password

Storage setting & Data upload

- Higher than m1l.samll instances include ephimeral storage.**
- Higher than m1.large instance user can build a raid with ephimeral disks(optional)
- 1000 genome data can be retrieved from s3 with s3cmd

i

<JZ> AWSe| EC2 AMH|AE 0|&510] JHat M E MAMSt= 2 (Genes Genom 37, 489,2015)

® QAEHA FH: t2.micro
o 2IXH: EF 18.04
e QlH2E HE
TE D= S launch-wizard-1
80 tcp v
0.0.0.0/0
8000 tcp v
0.0.0.0/0
22 tcp v
0.0.0.0/0
3306 tcp v
0.0.0.0/0, /0
3000 tcp v

0.0.0.0/0
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<T18> AWS EC2 MH|AE 0|35t MM Jtat Mu{el FE

O uWSGI2F NginxE o|&st HMH|A
- ¢ Mbe{ AHO|EQo] 2IE{HO|A(WSGlI , Web Server Gateway Interface )= ®IAMEHH2} F
Of Zz|AH oMol Cle{Ho|AE 2|t Tlo|M =zl 3l
- YA} MEEr2 ALZXIe| QA S WSGI ServerdlM X2|5H01 DjangoZ2 HHF 11, CHA
DjangoZt 4= SES WSGI ServerZl 2toiM M u{ol| MESHA E

- & AMH( Web Server )= HTTPE &ali & E2t?XoAM QES= HIML AL LEHE
(olojx| TY )2 HEHFE Mul2 ZRaWoz, ¥ HOIXE SalojdER M
= %ol F 75y

- 2 AIOIME o A Ho|ES0| SIE{HO|ARE UNSGIE AMRSIAT, HABE RHAlC)

g My 2ZEo{el NginxE AL23IES

pip install uwsgi

# PPA 75 fI%t E Ii7|X|
sudo apt-get install software-properties-common python-software-properties

# nginx QHFE%E Z[AH T PPA 7t
sudo add-apt-repository ppa:nginx/stable

# PPA MEA YOHOIE
sudo apt-get update

# nginx AX|
sudo apt-get install nginx

- uNSGI AZX: /etc/uwsgi/sites/asfv.ini



[uwsgi]

uid = ubuntu

project = test

#project = service

#app = asfv

app = mysite

base = /home/ubuntu/app/django

chdir = %(base)/%(project)

home = %(base)/%(project)/myvenv

#home = /home/ubuntu/.pyenv/versions/3.7.7/envs/mysite
module = %(app).wsgi:application

master = true
#processes = 16
processes = 1
threads = 2

thunder-lock = true
max-requests = 6000
max-requests-delta = 300

stat = /tmp/asfv.stats.sock
memory-report = true

hirakiri = 160

socket = %(base)/%(project)/%(project).sock

logto = %(base)/%(project)/uwsgi.log

#chown-socket = %(uid):%(uid)

chown-socket = %(uid):www-data

chmod-socket = 660

vacuum = true

touch-reload = %(base)/%(project)/%(app)/settings.py

- uWNSGI MH[A AMA: Jetc/systemd/system/uwsgi.service

[Unit]
Description=uWSGI Emperor service

[Service]

#ExecStart=/usr/bin/uwsgi --emperor /etc/uwsgi/sites
ExecStart=/home/ubuntu/app/django/service/myvenv/bin/uwsgi --emperor /etc/uwsgi/sites
Restart=on-failure

KillSignal=SIGQUIT

Type=notify

NotifyAccess=all

StandardError=syslog

[Install]
WantedBy=multi-user.target




- Nginx A& /etc/nginx/nginx.conf

user www-data;

#user deploy;

worker_processes auto;

#worker_processes 1;

pid /run/nginx.pid;

include /etc/nginx/modules-enabled/*.conf;

events {
worker_connections 768;
# multi_accept on;

}
http {
##
# Basic Settings
H#H#
sendfile on;

tcp_nopush on;
tcp_nodelay on;
#keepalive_timeout 65;
keepalive_timeout 6000;
types_hash_max_size 2048;
# server_tokens off;

#server_names_hash_bucket_size 64;
# server_name_in_redirect off;

include /etc/nginx/mime.types;
default_type application/octet-stream;

##

# SSL Settings
H##

ssl_protocols TLSv1 TLSv1.1 TLSv1.2; # Dropping SSLv3, ref: POODLE
ssl_prefer_server_ciphers on;

##
# Logging Settings
##

access_log /var/log/nginx/access.log;
error_log /var/log/nginx/error.log;

##
# Gzip Settings
##

gzip on;

# gzip_vary on;

# gzip_proxied any;
# gzip_comp_level 6;
# gzip_buffers 16 8k;




# gzip_http_version 1.1;
# gzip_types text/plain text/css application/json application/javascript text/xml application/xml
application/xml+rss text/javascript;

##
# Virtual Host Configs
##

include /etc/nginx/conf.d/*.conf,
include /etc/nginx/sites-enabled/*;

- UWSGI2F Nginx A!H

sudo systemctl daemon-reload
sudo systemctl restart nginx uwsgi

O Z&1(Django) Z2|AIE o|Sst AMH|A 73
- of=2|7IsHx|HY wlo|a{A R HHolE ZF MulAE BAMEAZ T 2510
CHeI 22 ETE AFSSIS
Python 3.6.9
asgiref==3.2.7
Django==3.0.5
pkg-resources==0.0.0
pytz==2020.1
sqlparse==0.3.1

- ¥1=E PEE WAEA e P

+--/srv/asfv

+

+--/srv/asfv/apps.py
+--/srv/asfv/forms.py
+--/srv/asfv/models.py
+--/srv/asfv/settings.py
+--/srv/asfv/urls.py
+--/srv/asfv/views.py
+--/srv/asfv/wsgi.py

+

+--/srv/asfv/migrations

+

+--/srv/asfv/templates
+--/srv/asfv/templates/base.html
+--/srv/asfv/templates/home.html

+

+--/srv/asfv/templates/asfv
+--/srv/asfv/templates/asfv/index.html
+--/srv/asfv/templates/asfv/browse.html
+--/srv/asfv/templates/asfv/analysis.html
+--/srv/asfv/templates/asfv/search.html
+

+--/srv/mysite




+--/srv/mysite/settings.py
+--/srv/mysite/urls.py
+--/srv/mysite/views.py
+--/srv/mysite/wsgi.py

- otZE|FI XY Hio|2{A RTA 2O OlH S AMH|A =2tH

e FAMH[A = 2 st Javascript zgaz FEAEHY
(https://getbootstrap.com/) v4.4.12 AlE25IF S

<IDOCTYPE html>
<html lang="en">
<head>
<meta charset="utf-8">
<meta name="viewport" content="width=device-width, initial-scale=1">
<title>{% block title %}ASFV database{% endblock %}</title>
<link rel="stylesheet"
href="https://stackpath.bootstrapcdn.com/bootstrap/4.4.1/css/bootstrap.min.css">
{% block extra-style %H% endblock %}
</head>
.55
<script src="https://code.jquery.com/jquery-3.3.1.slim.min.js"> </script>
<script src="https://cdnjs.cloudflare.com/ajax/libs/popper.js/1.14.7/umd/popper.minjs" > </script>
<script src="https://stackpath.bootstrapcdn.com/bootstrap/4.3.1/js/bootstrap.min.js" > </script>
<script src="https://kit.fontawesome.com/c998a172fe js" > </script>

{% block extra-script %% endblock %}

</body>
</html>

ASFV database Browse Pipeline Download Util =

<O8> otZe|Zt= A& Hio[2{A FHA =H 0|8 =7 AMH[A O el=tH



9) otZe|Ft= X|dH 0[S A(ASFV) 7T A 7|t real-time PCR HAL 7| E 70

(1) ASFV E0| Z2jo|H o Z=z= HyE

No oligo ol
5* -Oligo Seq-3"
GAATACCAACCCAGTGGTCATA
5'Mod 3 Mod Geon Tn(-C) M
Mc
No 6 Oligo oI5 pP72_2R
5" -Oligo Seq-3"
CACAAGATCAGCCGTAGTGATAG
5'Mod 3'Mod GC(%) Tm(°C) Mer Purification Amount(umoles)
48 % 58.8°C 23 MOPC 0.05
No 5 Oligo 0|2 p72_2P
5 -Oligo Seq-3"
TTAGTTGGGACACGGATTACGTGGG
5'Mod 3'Mod GC(%) Tm(°C) Mer Purification Amount(umoles)
*FAM 3"BHQL 52% 65.9°C 25 HPLC 02
No 5 Oligo 015 p12_2P
5" -OligoSeq-3"
TTAGTTGGGACACGGATTACGTGGG
5'Mod 3'Mod GC(%) Tm(°C) Mer Purification Amount(umoles)
5'FAM 3'BHQL 52% 659°C 25 HPLC 02
ShA g olgst Aozt "I}
(2) ASFV l:lcj DNAE 0 oon_l' ElEl_lljzl—l— cﬂj
Amplification Well 0 Cﬂi) o

RFU (10%3)
o

AN

Cycles

[] Log Scale

15 |

10°
105
10*
10°
102
10!
10°
NC

24,29
24,94
30,78
34,08
33.90
39.15

N/

N/A



Amplification Wel 0 Cq O

106 23,18
105 23,76
10% 21,54
103 31,04
102 24,79
10t 36,15
10° 39,41
NC M/ A

primers 2} probe ME

ojo
=
=
ol
N
do
_O'L
2
N
r
1o
=
m
d
[
[n
u
o
2
30
rr

Amplification = —
5000 ! ' Wel ) Cq ¢
- S . D T 108 22,28
o J 10° 25,48

: : : o] 10* 23,53
3000 L s e .............. s /_ pe 10
2000 + ¥ - 102 38,72
I — e - w ik tcoglecissgllon 2 101 N/A
‘ —— ' 100 N/A
NC N/A

RFU

0 10 20
Cycles

<E> 0IE 7ol =22l primers®t probeE o|2st A&E0lzxT Z1}

Amplification Wel O Ct) ¢
12 ....... ........... 106 24 29
PSS ST ................. ................. ................ = 105 24 94
"t P s s e s 10 30.78
« SN, ................. ................. ................ ...... 10 34,08
ML S S ................. ................ ................ A 102 33.90
2l ................. ............... oo s 101 39.15
i — : NG 100 /A

0 10 20 30 40
NC M/&
Cycles [7] Log Scale f

<JEl> ASFV set 1 primers®t probeE O|st A&Eoldx: 21}

RFU (10~3)
o




RFU

Amplification - |
3 ! T T T Wdl o i Cq 0
8000 3 : : 106 23.18
7000 3 105 23.76
6000 3 ;
] : + 2154
o 5000 : : 10
& 4000 ] 10° 31.04
2000 4 : : 102 34.79
2000 - . 101 36,15
1000 3 100 39,41
0 1.5= >
] t : ; + M/ A
0 10 20 30 40 NC f
Cycles [7] Log Scale
<O2> ASFV set 2 primers®t probeE o|E¢t &0zt Z1}f
103 Amplification = Amplification -
2500 F.... OIE N 1 4000 I vic-set1
o 10 Zcﬂydos 30 40 . o 10 Zgy‘:les 30 40 .
= sk-set2 E
::: T ] OIE . vic-set1 sk-set2
. | Wel 9 Ca 0/ Ca 0[Ca 0
= o ] 103 32.82 34,08 31.04
o} W E
o 10 Zgydes 30 4wa
Amplification = Amplification ]
ok e vie-set1
: . = o ’ TR %
sk-set2 /
saea-T - OIE vic-set1 sk-set2
o Wel 9/ Ca 0| Ca 9] Ca ¢
/ 102 38,72 33.90 34,79
3 £SO W S .
o 10 2::]VCIES 30 40

Log Seale




101 Amplification = Amplification s
] OIE 1 em ] vic-set1 e
800 1| |
706 .\ 1 1000 F |

\ |
600 + - 800 1 1
5 500 \ !
I | 600 J £
o 400 + l‘ ]
300 4 \'\ 400 T T
200 £\ ‘/'
100 3 \\ i 200 /
03 \\, e i szl i ol S etz i ~ :
0 10 20 pa .3 0 B 22 i =
Cycles g deles Leg Sesle
3000 - T T
sk-set2 /
2500 1 /
/ OIE vic-set1 sk-set2
2000 + f 4 - ot et v
i /1 Wl 0 Ca O/ Cq o Ca 9
[ /
Py | Lo 10" N/& 3915 3615
500
R e :
0 10 20 30 40
Cycles Log Scala
<3Z> ASFV copy O 2 primers®t probe MES| HAEZE Z1} HlW

- ASFV copy =cofl wat A& oIZdE=E =X™5HES mf, 1x10° copye! Z<, 0IE 7lo|=2fel
°| primer2t probell A Ct gto| 32.80|y11, & AT 1A|OAl ZHESE primer 2t probe Al
E2} o2} FAlst 3413} 312] Ct gt2 LEHHUS

- ASFV copyZt 1x10? copy==¢l A<, OIE 7}o|=2}2le primerEP probel| A< Ct gto| 38.7

o|ioLt, 2 AFTix|ofAl ZHetSH primer2t probe MIE= 33.92} 34.82| Ct £t LIEHLHO]
H =2 ZEEE LEHAS

- ASFV copyZt 1x10" copy=s¢!l Z<, OIE 7lo|=2}2le prlmerQP probel| A% HAESHCZE
LIEItoLE, & O4:rLJ—|'X1|0“A‘| 7HeESE primer2t probe ME= 39.12 36.12| Ct ztS LIEHN
o H2 52 ASFVE 8oz HEe = UMS

(4) ASFV HE7|E WS 2T real-time A2k X35}
ao00 1 Cell-Safe HK Genomics

2 4x MM 2x MM

S 108, 103" ] Well & Cag O Cg O
1000 + % oo 10° 22.28 25.50

ol — o 10° 25.48
HK Ge(:.lomics 2x 3\]'_‘\1m zgyclea * ‘.Dm;:* 1 04 29. 59
Amplifi‘?alion = 103 32.82 34.01
- 102 38.72  39.89
4000 101 [ N

; 3000 I // o g = = 100 N_."’A

- e T Ne  Na e
~— L . ~ 102~
of —— = — 1G110° NC
Cell-Safe 4x MIVI “ zgycles * - Log Seals
<%> 0IE 7Fo|=2}2! primers®}t probeES 0|2t Alokd AZ=olZte: Z o}



Amplification

I SRR, R 208
- /'/ Cell-Safe HK Genomics
s °F . N _AxXMM  2xMM
B o o W Wel & Ct) O Ca ¢
- > A 308 106 2429 2366
ol . = —————% 105 24,94
HIK Genomics 2x MM Suclew | Log Scaie 10% 30. 78
LR : 103 34.08 33.64
102 33.90 37.78
g 10" 39,15
S 10° N/
NC N/ & MN/A
o} = = .
Cell Safe 4x MM Cycles [] Log Scale
<3J8> ASFV set 1 primers®t probeE 0| Sch AlokdE AHEDIZtE Z1}
Amplification =
— P72 SK set 2
i 7
5000 + £ E Cell-Safe HK Genomics
g 4000 § //" Ve 4x MM 2x MM
g A Wel 0 Ca O Ca 0O
oo & 109 102 ///1/,02‘ 106 23.18 2511
o$ : : — : —INd 105 23.76
HK G(:lomics 2x MM " Z;yﬂ“ * . 104 27.54
Amnliﬁc'a(ion 1 03 3] i’ Dd 32- 83
il SN N 102 3473 3574
ks NS 101 36,15
gt 100 | 39.41
=4 B NC N/Z& N/A
mu::b\ """""""""" : o]
Cell Safe 4x MM © 2;“'“ = - LD;"JS::Q |
<J8> ASFV set 2 primers®t probeE 0| Sch AlekdE AHEDIZIE Z1|
103
Amplification = Amplification - Amplification =
i VIC-set2 | = SK-set3 j - OIE {
g . P |
'm% E 1000 { 2000 !
mlt ! i |
Cell-Safe 4x MM - Cell-Safe 4x MM o o Cell-Safe 4x MM & .
Amplification =
5000 — N =
e IR SN DA | VIC-setl SK-set2 OIE
N Wel 0’ Ca o[ Ca 0[Ca 0
cisi gpgo 3408 31,04
S HEK Genomics 33. Ed 32. 83 34. Ul
1000
0L S i 3 : e
; . . 5 - ﬁ
HEK Genomics 2x MM Cycles Lo Scale 4



Amplification _ Ampifcation "A Amplification
o VIC-set2 i SK-se3 I OIE
g B : mll
(iellofSnfe 4mE‘:«[ e ’ wmn Cell-Safe 4x MM e - Z'eu,s.qfe 4:]\-E\I = N casom
Amplification
2500 £ T e R
SK—set3/
et i ,f" VIC-set2 SK-set3 OIE
3150{3.‘.. ; ff*lc o Well 0 Cq 0 Cq (} Cq o
/ set] ——
s LT Teasee™ 3899 3390 34,79
/ /
HK Genomics
- VTR 3778 H/74 3989
oL G SR ‘f R— i'i/;/ /‘ :
0 10 20 20 w0
HK Genomics 2x MM Cycles Log Scais
<O8> ASFV copy F=of mE AlekH AZDAE 23 bl

ASFV copyZt 1x10° copy®l &<, r
2ol el gt xtol= LIELLEX] E%%f%

eal-time PCRE

master mix2| MZEAIEZ primer2}t probe

- ASFV copyZt 1x10? copy®2 %2 4<%, 2 AFxAo|M JHest primer2t probe MEE Ct
240[Cel |-safe 4xMMe| Z< 33.9 - 34.82 otMA™ol HEZIS LIERHA 2L}, HK Genomics
2xMMe| 4 35.7 - 39.9% Cii =2 Ct g LIEAS

(5) ASFV A&7|Ee| aAMNE S5t "It

- HiFEl ASFV DNASG Qlz3XM o=z ZHAIZI HX[oM FETH DNAE 7HX |12 2 AFofAM JHE
SF ASFV real-time BEZIEE "otet

30,06
28
3.3
&
2109
26,31

N/&
28,10

Amplification =
8000 +
7000 + 1! Well | FAuor A Target ¢ Content ¢ Sample ¢ Cq ¢
6000 L 1D |FAM Unkn
; D3 FaM Unkn
5000 + 3
2 D4 F&M Unkn
© 4000 + st DS Fam Unkn
3000 b .1 D6 FaMm Unkn
D7
p— ] Fam Unkn
: : : N.C  Fam MNeg Ctrl
4000 E i TR P s (0P ATE e e R See s [ 2 FAM Pos Ctrl
0 £ = ; y 3
0 10 20
Cycles



Amplification

Well O Fuor & Tamget O Content ¢! Sample o/ Cqg &

6000 Lo i Dg  FAM Unkn 29.90
D9 FAM Unkn 2837
5000 + D10 FAM Unkn 2732
D11 Fam Unkn 2869
NN s e i e S B B DU s S A o o D12 FaM Unkn 39
: D13 FAM Unkn 2583
B 3000 Lo D14 FAM Unkn 33.40
* : D15 FaM Unkn 2632
POBO S L TR D16 FAM Unkn 34.20
: D17 FAm Unkn 3081
FO00 L= s msmmaissvansnsmnieg D20 Fam Unkn 259
: D21 FAM Unkn 2562
0 L S : D22 FAM Unkn 28.02
i ; D23 FAM Unkn 3490
0 0 20 N.C FaM Neg Ctd N/A
Cycles P.C FéM Pos Ctrl 28,62
Amplification ] Wel O] Fuor A& Taget 0| Content Q| Sample 9| Cq 0
; T T T [D24 Jram Unkn NA |
8000 + i E = D25 FAM Unkn 2822
2000 F oo e 1 Dag FAM Unkn 2347
D27 FAM Unkn 3193
6000 T D28  FAM Unkn 605
D29 FAM Unkn 2470
- Q00 wsmemsmpnmpenioass D30 FAM Unkn 24.10
B 4000 oo D31 FAM Unkn 2416
D32 FAM Unkn 3194
OO0 3mSR D33 FAM Unkn 2554
,,,,,,,,, D34  FAM Unkn 3550
ol A D35 FaM Unkn 31.42
000 F s ! Z i D36 FAM Unkn 29,74
o & = i 4__‘4//' : « - D37 FAM Unkn N/A
f i } : D38 FAM Unkn N/A
0 10 20 30 40 D39 FAM Unkn N/A
Cycles 1 Log Scdle N.C FAM Neg Cid N/A
) PC FAM Pos Ctd 28.16
<> ASFV primers®t probeol| CHsh AMAXE ol st It
= kM CH==Zof CHEh AMAIHZ 1}
ASFV real-time PCR Kit
A8 VetMax ASFV Detection Kit
e a
e | ox 1% HAE 24} HAE
FAM Ct VIC Ct HH FAM Ct HEX Ct Hd FAM Ct HEX Ct =
value value (Ct<45) value Value (Ct<40) value value =e
1 D2 30.33 - p 26.32 31.33 P 27.07 32.27 P
2 D3 28.14 - p 25.35 30.57 P 25.40 30.87 P
3 D4 27.83 - p 24.86 31.16 P 25.13 31.09 P
4 D5 26.95 - p 24.22 29.94 P 24.45 30.21 P
5 D6 29.53 - P 27.06 3348 P 27.93 34.43 P
6 D7 29.13 - p 26.23 31.66 p 26.87 3243 p
7 D8 30.01 - p 26.85 31.73 p 27.00 31.69 p
8 D9 26.50 - p 24.10 29.23 P 24.04 29.29 P
9 D10 27.14 - p 24.23 29.49 P 24.44 29.70 P
10 D11 32.44 - p 29.51 33.24 P 30.61 33.79 P
11 D35 25.41 - p 22.89 28.81 P 23.08 29.04 P
12 D36 30.46 - p 27.66 32.55 p 28.44 33.08 p
13 D41 26.25 - p 23.71 29.45 p 24.05 29.59 P




14 | D42 | 2008 P 2564 2959 P 26.17 3023 P
15 | D43 | 2522 P 2271 2891 P 22.84 2899 P
16 | D44 | 2510 P 2238 2869 P 2259 2896 P
17 | Das | 2625 P 2364 2974 P 24.00 30.10 P
18 | D46 | 2639 P 2402 3163 P 24.08 31.53 P
19 | D47 | 2290 P 2038 2770 P 2079 2793 P
20 | Dag | 2325 P 2118 2816 P 2114 2819 P
21 | D49 17.53 P 17.41 18.35 P 18.03 18.93 P
22 | D50 | 2353 P 2243 2846 P 22550 2862 P
23 | Ds1 2203 P 2269 2855 P 2258 2860 P
24 | D52 | 2199 P 19.92 2078 P 19.95 20.82 P
25 | D53 | 2199 P 2297 2387 P 23.03 2395 P
26 | D54 16.64 P 15.90 16.75 P 16.04 16,97 P
27 | D55 | 2471 P 2269 28.69 P 2268 2874 P
28 | Ds6 | 2614 P 2421 2935 P 2415 2929 P
29 | D57 16.68 P 16.31 17.24 P 16.07 16.91 P
30 | D58 | 2584 P 2370 2910 P 2363 29.15 P
31 | D59 | 2851 P 26.72 3554 P 26.48 3534 P
3 | D60 | 2576 P 2353 2927 P 2350 29.40 P
33 | D61 2650 P 24.41 3101 P 2434 3094 P
34 | p12 | 3886 P ] - N 34.15 37.63 P
35 | D13 | 3019 P 2971 3476 P 29.85 34.72 P
36 | D14 | 3403 P 3567 4038 P 33.14 40.87 P
37 | DI5s | 3314 P 35.4 4057 P 354 - P
38 | DI6 | 3505 P 37.28 - P 3321 4033 P
39 | D17 | 3200 P 3487 3927 P 35.22 39.32 P
40 | p19 | 3167 P 3561 ] P 36.27 - P
41 | p2o | 3331 P 3534 4057 P 35.45 39.18 P
42 | D21 3434 P 3514 - P 3154 3647 P
43 | p23 | 4032 P 39.11 - N - 37.81 N
44 | p2s | 3260 P 2931 3532 P 31.05 36.46 P
45 | D27 | 3201 P 3434 39.06 P 34.65 37.41 P
46 | D28 | 3152 P 349 39.16 P 35.08 37.91 P
47 | D29 | 3242 P 3149 3829 P 32.58 3587 P
48 | D30 | 2908 P 32.85 39.82 p 34.92 3857 p
49 | D3 3032 P 27.75 3161 P 2758 3164 P
50 | D32 | 3091 P 3235 3678 P 32.14 35.22 P
51 | D33 | 3323 P 3226 36.14 P 31.70 3439 P
52 | D34 | 3378 P 32.06 3402 P 32.14 3437 P
53 (IZZJE) 29.80 P 28.22 34,51 P 28.11 29.80 P
54 (F;Zj_f) 32.94 P 31.23 36.11 P 31.10 32.94 P
55 | P 565 p 3531 3570 p 3439 3652 p

(10)




24 thzzol et A ET
ASFV real-time PCR Kit
A8 VetMax ASFV Detection Kit
2| oy 1% HAE 2%t H2AE

FAM Gt VICCt FAM Ct  HEXCt .. FAM Ct  HEXCt ...

value value = value Value =° value value =
1 N1 - - N - 24.59 N - 27.22 N
2 N2 - - N - 30.16 N - 26.71 N
3 N3 - - N - 29.19 N - 25.53 N
4 N4 - - N - 27.92 N - 23.66 N
5 N5 - - N - 25.65 N - 24.65 N
6 N6 - - N - 26.18 N - 25.68 N
7 N7 - - N - 28.16 N - 26.45 N
8 N8 - - N - 28.85 N - 25.90 N
9 N9 - - N - 27.75 N - 24.81 N
10 N10 - 427 N - 27.22 N - 28.96 N
1 N11 - - N - 31.73 N - 27.87 N
12 N12 - - N - 30.23 N - 28.56 N
13 N13 - - N - 30.93 N - 24.43 N
14 N14 - - N - 26.80 N - 29.52 N
15 N15 - - N - 31.81 N - 27.86 N
16 N16 - - N - 29.87 N - 28.37 N
17 N17 - - N - 31.22 N - 2593 N
18 N18 - 30.51 N - 28.86 N - 29.52 N
19 N19 - 25.74 N - 31.83 N - 29.03 N
20 N20 - - N - 31.61 N - 28.69 N
21 N21 - 35.69 N - 31.14 N - 27.07 N
22 N22 - - N - 29.56 N - 28.58 N
23 N23 - - N - 31.64 N - 29.92 N
24 N24 - - N - 32.15 N - 27.71 N
25 N25 - - N - 30.28 N - 27.20 N
26 N26 - - N - 29.87 N - 27.17 N
27 N27 - - N - 30.04 N - 29.99 N
28 N28 - - N - 32.84 N - 29.75 N
29 N29 - - N - 32.57 N - 27.59 N
30 N30 - - N - 30.10 N - 27.27 N
31 N31 - - N - 30.08 N - 28.12 N
32 N32 - - N - 30.55 N - 28.86 N
33 N33 - - N - 31.22 N - 26.89 N
34 N34 - 38.5 N - 29.76 N - 28.20 N
35 N35 - 33.58 N - 30.93 N - 28.59 N
36 N36 - 27.83 N - 31.28 N - 28.35 N
37 N37 - - N - 31.28 N - 22.81 N
38 N38 - - N - 25.58 N - 25.27 N
39 N39 - 36.14 N - 27.90 N - 28.56 N
40 N40 - - N - 31.14 N - 28.55 N
41 N41 - - N - 31.53 N - 24.77 N
42 N42 - - N - 27.55 N - 28.02 N
43 N43 - - N - 30.79 N - 28.88 N




44 | N44 N 31.85 N 28.49 N
45 | N45 N 3143 N 25.69 N
46 | N46 N 28.56 N 28.03 N
47 | N47 N 30.89 N 29.41 N
48 | N48 N 31.50 N 28.28 N
49 | N49 N 30.73 N 30.04 N
50 | N50 N 32,51 N 29.45 N
51 N51 N 32.11 N 29.08 N
52 | N52 N 3149 N 29.30 N
53 | N53 N 31.97 N 30.16 N
54 | N54 N 32.59 N 29.27 N
55 | N55 N 32.29 N 26.12 N
56 | N56 N 29.10 N 28.87 N
57 | N57 N 31.29 N 27.42 N
58 | N58 N 30.10 N 27.69 N
59 | N59 N 30.18 N 27.33 N
60 | N60 N 30.36 N 27.00 N
61 N61 N 29.52 N 26.53 N
62 | N62 N 29.28 N 26.20 N
63 | N63 N 28.78 N 26.59 N
64 | Nb64 N 2897 N 27.35 N
65 | N65 N 31.13 N 28.09 N
66 | N66 N 40.07 N 27.29 N
67 | N67 N 29.74 N 28.54 N
68 | N68 N - N 27.99 N
69 | N69 N 31.49 N 27.95 N
70 | N70 N 3041 N 2837 N
71 N71 N 31.78 N 28.49 N
72 | N72 N 39.87 N 28.34 N
73 | N73 N 33.53 N 26.45 N
74 | N74 N 29.02 N 25.66 N
75 | N75 N 27.72 N 26.01 N
76 | N76 N 28.72 N 26.28 N
77 | N77 N 28,51 N 26.43 N
78 | N78 N 28.78 N 26.53 N
79 | N79 N 29.16 N 26.25 N
80 | N8O N 28.73 N 26.31 N
81 N81 N - N 2839 N
82 | N82 N - N 28.73 N
83 | N83 N - N 30.05 N
84 | N84 N - N 29.24 N
85 | N85 N - N 28.04 N
86 | NB86 N - N 29.28 N
87 | N87 N 30.98 N 27.48 N
88 | N88 N 30.98 N 27.50 N
89 | NB89 N 29.98 N 27.65 N
90 | N90 N 29.59 N 27.00 N
91 N91 N 28.25 N 25.85 N
92 | N92 N 30.09 N 27.33 N




93 N93 N 32.25 N 28.15 N
94 N94 N 29.46 N 26.95 N
95 N95 N 28.67 N 26.48 N
926 N96 N 28.74 N 26.44 N
97 N97 N 27.51 N 2497 N
98 N98 N 27.14 N 24.69 N
99 N99 N 26.58 N 24.16 N
100 N100 N 26.83 N 24.37 N
B Oi=MEe 2o 24
Detection Kit 15F ZAL 2XF HA}
¥y 24 ¥y 24 &y =24
& 55 0 53 2 54 1
nggm (07
AL
T s
(n=113) 0 113 0 113 0 113
A 168 55 113 53 115 54 114

[ 1 VetMax ASFV Detection Kit

- DI =(sensitivity) @ 100% (55/55, 95% Cl: 93.5 - 100.0)

- 50| =(Specificity) : 100% (113/113, 95% Cl: 96.8 - 100.0)
LM S (PPV) @ 100% (95% Cl: 93.5 - 100.0)

- S ZZ(NPV) : 100% (95% Cl: 96.8 - 100.0)

0 ASFV real-time PCR Kit
- A& =(sensitivity) @ 97.3% (53/55, 95% Cl: 88.9 - 99.8)
1R AAF © 96.4% (53/55, 95% Cl: 87.5 - 99.6)
2Kt HAAF 1 98.2% (54/55, 95% Cl: 90.3 - 99.9)
«- 50| =(Specificity) : 100% (113/113, 95% Cl: 96.8 - 100.0)
1xF AAF : 100% (113/113, 95% Cl: 96.8 - 100.0)
2K AL 1 100% (113/113, 95% Cl: 96.8 - 100.0)
- BMOZ(PPV) : 100% (95% Cl: 93.3 - 100.0)
1xF AAF : 100% (95% Cl: 93.3 - 100.0)
2Kt AAF 1 100% (95% Cl: 93.3 - 100.0)
s SMZE(NPYV) : 98.7% (95% Cl: 94.5 - 99.9)
1XF ZAAF : 98.3% (95% Cl: 93.9 - 99.8)
2K AAF 1 99.1% (95% Cl: 95.2 - 99.9)
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<T1&> MSA results of ASF virus p72 segments

- p72 FTXtol sl =2fol ZF H2| & Zol, Tm, GC & 52 1Hst0d =& Za2lo|H
C|xtel(F3, B3, FIP, BIP, LF, LB)

- DEHESSZY (LAWP) =20l CIRRIS ot PrimerExplorer V5 software

5 =
0(0

(http://primerexploere.jp/e/)S AES
Target Primer

F3 GACTTGAAGATGTCTTTGC
B3 TGTTATTTGGATCCCCATT
FIP TTAGTCAGAGGTGACAGGATTG-CAGATCTTGAGGCTCTC

p72 gene BIP TTGTGTTCACGCTCACCGTG-TTTGGACAAAGCGTCTACG
ILIFY GTCTTGTCTTTAGCCA
LB CAGTGAGCGAGGACTG

- 28 PCR ZctO0lHe MIIE=SS 01880t OtZCItHAIE Y Hi0ldA HE 0F

ot S

1]
o
o
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<J&> ASFVel 8t PCR &2 1t
- LAWP Z2tO|HE OlE0t OFtZ2|ItEHRIE ™
ASF(D1, 1/100 Dilution)

({Provided bn Y onsel univ. Profl. BY Jean)

ASF(D1o, 1/100 Dilution)

(Praovvided bn Vonsel iy Prol. BY Jeon)

Negative conirol

66T 25min

Y FAM CJHEX CJROX LIcys
ASF(P7=2)
ASF LAMP

<O 2> ASFVe| RT-LAMP Z 1}

® Real-time LAMP R chE Z2lo|Heo| M5
A9 olsEMEALS 0| 25101 2[AHESHAIE SHSIUS
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11) o= 2|7t X|FedHto|2{ A(ASFV) real-time RPA

(1) RPA (Recombinase polymerase amplification)Z<]

P00

(2) ASFV real-time RPA Al ZHA}L 7| E Q|

o, 10™-97tX| 152LHoll HAESIF S

AL HA FIE T
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O ASFV real-time RPA AEZAALIF|E2| CFX96 real-time PCR (BioRad) 7|7] M &
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<T1Z> ASFV real-time RPA A=A ALF|E 2| CFX96 real-time PCR (BioRad)Z|7| A& o

(5) ASFV real-time RPA AEZZHAIZ|ELS| of]HXME 0| 2EH

Baceline Method:
FAM: Amo Calcalated
Threshold Sectimg-
FAM: 13,43, Usez Defized
Paf
.“
Quantification Data
Well| Fluor | Turget Semple| Cq | Cq | Cq
Mo | Sed.
Bev
IXB | FAM Neg Cul 9 NA | 000 |o000)
DO | FaM Usks 6 11.34| 11,34 |0000|
DO | Fam Unks. 2 NA | 000 |0000)
D06 | FAM Fos Cxd | ime | 1447 | 14,47 | 0000

;
g

gt

N16~34




Dawrsse paciera
Myveea | Payop. [Mimooe Coaspx. NpoSia| Cq |Cpamese |Cravaap
Dakvsie pacyerta Cq um?;-ﬂ
Myseca| @nyop. [Missma. | Comeps. [Npota] Ca [Cranes| Crasvsomoe FO3 | FAM | ASFV HevosoctHo 1 |25.44| Hsa 0,000
A |t FO4 | FAM | ASFV | Hesosecnso 2 |543]| 5.4 0.000
Fos | Fam | asev 4 |w0o4] 100e 0,000 FO5 | FAM | ASFV Hevosecno 3 541 541 10,000
FOB | FAM | ASFV 5 _|Re3| e 0,000 Fo8 | FAM | ASFV | Hesasecrio 4 Jan] om 0,000
FO7 FAM ASFV 51 7,98 7.6 0,000
Navreie pacyerta
Myveua | Soyop | Mo Comepm. Mpoia| Cq | Cpamgsse | Crasgapmeos
Cq OO
Cq
Fo7 FAM ASFVY Hevosac o s 71.50 7.50 0000
Fos FAM ASFW HescssocTig L .50 350 000D
FO9 FAM ASFY Flenmsac T 7 HO 0,00 0,000
F10 FAM ASFV Hesrumor T a MO 0L00 0L000
G03 FAM ASFV Hesosoo T 9 MO 0L00 0L000
G4 FAM ASFY Hososoc T 10 HAO .00 0.000
G5 FAMA ASFV HescusocTeo 14 9,96 9,98 0,000
GD8 FAM ASFV HososocTo 15 a.28 .28 0,000
&07 FAaM ASFY Hisomac T 18 2.90 9.90 0.000
G08 | FAM ASFY Hososac o 17 J3553] 365D 0000
GO9 FaM ASFY Hosossac o 18 3471 M 0,000
G110 FAM ASFY | Nonomwronseesh | Ke 12.21] 1@an 0,000
O AN PCR
<8> ASFV real-time RPA AMZZHAIZIEL| 0oFe| AXE 0|28 BWIH E{Alo}

Otuyer no recrupoBanui recr-cucrembl AUC (npoussoacreo Kopes).

B kauectBe MaTpHIIEI OBITO HCTTONB30BaHO 4 00pazna ot ceuHel (HK):

Ne n/n | HaumeHoBaHHEe MaTepHA/Ia Pe3yabTar (3apaHee H3BECTHBII)
1 CBIBOpOTKA KPOBH CBUHEN nonoxurensHo (Ct=29,01)

2 Cenesenka ceuHas (10% romorenat) OTPHIIATCIBHO

3 Cenezenka ceuHas (10% romoreHar) OTPHIIATCIBHO

4 CBIBOpOTKa KpOBH CBHHEHN OTpHIATENLHO

DKeTpakius 00pazoB paHee ObLIa MPOBeAeHa ¢ MOMOIIBI0 CISIYIOIHMX HabopOB:
Hanee onucanue Oyuer no npudopam, Ha KOTOPBIX IPOBOIMIH aHAIIH3
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Puc. 1

1. Dxkcrpakuusa Oblla NpoBe/icHAa ¢ MOMOIIBIO aBTOMAaTHIECKOH CTaHIIHH BblelieHus (Ha
pHc l-moamucano podoT Ha opamzkeBoM ¢oHe). Habop o1 SKCTpaKIuH
HCITONTE30BANCsA Ha OCHOBE MAarHHTHOH copOIIUH.

Ipunuun neiicTeus

buonornueckuii obpasenr oOpabaTblBaeTcsl JH3HPYIOIIHM pacTBOPOM Ha OCHOBE TyaHHAWHA B
MPUCYTCTBHU 4acTHll copOeHTa MarHeTM3upoBaHHoro (marnocopba). B pe3aynbrare HPOMCXOIMT
JECTPYKIHA KIETOYHBIX MeMOpaH, BHPYCHBIX 000/I04€K M IpYrHX OMOMOIMMEPHBIX KOMIUIEKCOB H
BeicBoOoskneHne [IHK/PHK. PactBopennas [[HK/PHK B npucyTcTBHH Xa0TPOITHOTO arcHTa CBA3bIBACTCS
¢ YacTHLaMH MarHocop0a, B TO BpeMs KakK JApyrHe KOMIIOHEHTHI JIH3HPOBAHHOTO OHOIOTHYECKOTO
MaTepHaa 0cTaloTcs B pacTBOpe U yAAIMIOTCA Mocnaeyionei otMeiBkoi. [1pn 1obapnennu pactBopa s
smonu JJHK/PHK k copbenty nponcxoaut nepexon JAHK/PHK ¢ moBepxnocTH copbeHTa B pacTBop,

2. DkcTpaknus OblTa MpoBeJIeHa ¢ MOMOIIBI Habopa /1715 HKCIpecc-BhIIeNeHus (Ha puc
1 -Ha GuprozoBoMm (ore).

[TprHIMN MeTo 1A,

DKcnpecc-METOIMKa OCHOBAHA HA KIIETOYHOM JIM3UCE C NOCIEYIOIIEH
HeliTpanu3anueil nHruduTopos. Dxcrpakuus JIHK u3 ncerenyemoro
obpasna 3aHuMaeT okomno 15 MHHYT.
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S0 Bpegure 1eck TEKET LNA NOMCKA

Puc 2.

KOTOpBIii OTAenseTcs OT YacTU4eK copOeHTa MarHuTHOW cumoil. B pesymbTare mnomaydaerces
BeicokoouniieHHbll npenapar JIHK/PHK, cBoGoanslilt o1 HHrHOMTOPOB, 4TO 00ecneunBaeT yclenHoe

nposeaenue T11P.

3. DkcTpakKuusi 6b11a IIpoBecHa ¢ IIOMOIIBI0 Habopa ¢ copbeHTOM (Ha puc 2 o6pa3nsl c-
b B auciikax Al-D1 BKIFOYHTEIIBHO).

IMpuHuHun gelficTBus.

Bronoruveckuii odopaselr oopabaTeIBaeTCsl JJU3HPYIOIIHM PACTBOPOM Ha OCHOBE coJieil ryaHuanHa. B
pe3yasTare MNOPOHCXOOHT MOEeCTPYKIHA KISTOYHBIX MeMOpaH, BHPYCHBIX OOOIOYMEeK ¥ OPYTHX
OHOMOMHMEPHBIX KOMIUIEKCOB M BbIcBoGokaeHHe HK. JIHK B MpHCYTCTBHH XaOTPOIMMHONO arcHTa
CBA3BIBAETCH € YAaCTHLIAMH COPOEHTa, B TO BpeMsl KaK APYIrHe KOMIIOHEHTHI JIH3aTa OCTaloTCs B
pacTRBOpc H VYVIAAaIdSKOTCIA IIOCHAC OTMBIBKH OCaXXIACHHOITO LICHTPHCl)yTIprOBaHIv‘ICM Copﬁcha. HPPI
noGaBaeHHH pacTBopa wiA >monun JJHK k copbGeHTy mpoucxoauT mnepexon JIHK ¢ moBepXHOCTH
copfbeHTa B pacTBOpP., KOTOPBIH oTaensercsa OT 4YacTHYeK copOeHTa HeHTpHQyrupoBaHuem. B
pe3yaRTaTE MOJIYHACTCs BEICOKOOYHINCeHHABIH npenapat JIHK, cBoboaHbii or nEHrndouropos I11IP.

4. Dxerpakuusa 6bUIA IPpOBeJcHAa C© [TOMOIIBIO HaGopa, OCHOBAHHOI'O Ha METOc
npeuMnurTanuu (Ha puc 2 obpazusbl c-¢ B siuerikax E1-H1 BKIFOYHUTEIBHO).

HASHAYEHHME.

KowmmutekT pearentoB «PUBO-nipen» npemgHa3HadeH 11 BeaeneHus TtotanbHoi PHK/JTHK u3
KIMHAMECKOr 0 MaTepHalla JAJsi HOC/ISAYIOIIEro aHaIi3a METOA0M 00paTHO TPAHCKPHIILINH K
MoJIUMepa3HOoH NenHoil peaKkIum.

KomMmmMeHTapHii Mo mocTaHOBKE Ha IMpHOopax:

Jlirs TectupoBaHus OBLITH HCIIONB30BaHbI 2 aMnnugukatopa : Rotor-Gene Q 6000
(Qiygen) u CFX96 (Bio-rad).

Ha npuGope Rotor-Gene Q 6000 B npobupky He 6511 1o06aBicH 1 depMeHT (He coBceM
H3Ha4aJlbHO [IOHAJIH €ro Ha3Ha4eHUE) , [103TOMY [IO3UTHBHBIH KOHTPOJIbL HE IIPOLLEIL.

Ha nputope CFX96 (Bio-rad) 3To ycTpaHHIH, B pe3yIbTaTe Yero Bee MPOIIITo
KOpPpPEeKTHO.

BriBoa:
Pe3ymbTaThl BO BCeX CAyYasX COBMaTH. MOKHO CHUTATH, YTO SKCTICPHUMEHT YIaJICH.

Uto kacaeTcs HPOIOJKUTEIBEHOCTH PeaKIllud — BBUAY IIPOrpaMMHPOBaHUS IpHGOpoB
Ha 40 IUKIJIOB peaKIHs 10 MPOJOJIKHTEILHOCTH COCTABHIT 32 MHHYTHI.

<O&> ASFV real-time RPA AMEZHAIF|EL| 2{A|of S| ALS
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12) ofZa|Ftshx| W Eulo|BA(ASFY) REH 24 J|u AS S obZalzE x| gus)

& JE2kx|e| R =gt cHEE (BhAl A, =2 biopharmaceutics) S Al=7|
HHES A|ARIS Solf MAstn A= dA7=0| gds| =D US
ZE | AU M (EHl 3| AL O] FAteH ZHLtct HEO| 2K k3| ARl Medicago= AI=7|t
SARS-CoV-2 HHAI(FZLH9 HiAl) S Sei At 2hals| TIsto] SAf ARAMO0| A==
1, British American Tobacco(BAT)2| AIS|AFRl Kentucky BioProcessing (KBP) Z|AF &
AlZ708F I 2LH9 WAlof ofst Mo 2AZREAS
2 o3 N E Eall, P30 CD2vE transient plant expression systemE& =3l P30zt CD2v
7t & 8 AMAMEAME Sl FF 282 5 AUc HUIESD USEAARES HItstOAt
5t

Fo|e{A BHAI candidate

txle| etH
stol O 284S =MStAt &

ofZz|Ft=f x| @ utol2{A P30} CD2ve &&35t0{ IR IE
swine fever virus monoclonal antigenic proteing &
(1) Recombinant P302F CD2v transient expression systems
Recombinant P302t CD2v transient sl HIE{S 0[Z35l04 transient Sl ZHsIA| AR
St X &t

7| &0f B0l ALSSh= pEAQ-HT HE{e| A2, 22| transient plant expressionof @k &f
2 £ = #E0|7] mj&of transgenic expression systemoll M2%& = gl

« 2 AHAFo|A{= N. benthamiana &30llAl pEAQ-HT BlE{E 0|23+ recombinant P30} CD2v

Fc fusion proteine =g EFOZ Mot ZF HE Q| dwaizfo| H|WEMS ZEZE

1o
H

0l
ol

=l o
Nl stF =

(3977) PSpOMI Apal (9981)
9954) Aatll
S N
(9922) BSTEIL h (M3 fwd)

(9823) Apall \ PacT (447)
(s140) Afel 5 Dralll (392)
(8997) BSEXI _

Nrul (1292)
Agel (1295)
6xHis

TspMI - Xmal (1322)
— Smal (1324)

~BxHis
PaeR7I - PspXI - Xhol (1349)
Stul (1355)

(8539) BspHI

- Ascl (1867)

BamHI (2346)

~— BspDI - ClaI (2359)
PEAQ-HT
10,003 bp

4sj0woud sSE N

(7364) SAL —— ~— Hpal (2648)

(7112) PaqCI
(7035) PHiMI*
Scal (3102)
(6801) NdeI ~
(5577) AIeI
(6584) Csil -

(5519) Sue[ /

(8514) BsSrGL
(6374) Notl

ECONT (3348)

Bsu361 (3757)
Nhel (3802)
BmtI (3805)

(s821) Pask
(5794) AhdI
(s711) BalT*

| NcoI (asss)
RsrII (4569)

. FL 7|50l EAl=ED & IV|7F EAIE pEAQ-HT. E&t

AD|E MHE = transient 280 EMHO|X| 22 g, EE2 sM FAME, E2fADE

A% o SHof| 2eMel o) SdtA | T-DNA 21Z(LB) ¥ 2EZ(RB) HIFE| Alo]; =

<T12l> pEAQ-HT vector E& &
(=]

] = "1 71—,
2HA SiAlE ) T2 RE{ AP (CaMV, Cauliflower mosaic virus); EPE._M—”. stME BSZEX}
M terminator (nos, nopaline synthase). OriV, pRK2 =H Z|A&; ColEl, pBR322 =X

ZI&; NPT, neomycin phosphotransferase; TrfA, replication-essential locus.



(2) P30 LaHE| PEAQ-SPPP30-FCK Al Wl #e| 75
« P30 transient plant expression vector pEAQ-P30-FcK HlE{ F+&F& <2[5t0{ PP30-FcK in
pEAQ-HT MZr2 23l & Hlo| Y A0l gene synthesis2t cloning 2250 M ZHSI 10, 4
= W3 = HMSHE 2[s10d Nicotiana Tabacum Codon optimization=S & HIo|2Y Ao 2|F|
CIRC RS (ESa-1

LB RB

SPP| P30 | IgG Fc [KHNOS-TH>

pEAQ-SP?P30-FcK

(11,329) Pacl
(10,860) Apal minimal CaMV 355 promoter

(10,856) PspOMI ‘ Dralll (524)
(10,833) Aatll / / Nrul (824)
(10,831) Zral-__
(10,801) BStEIT — Agel. (827)

|/ sall (s17)
: y BStZ171 (1140)

(10,702) Apall —————

(10,019) Afel

\ PaeR7I - PspXI - XhoI (2228)
".I “— Stul (2234)

— Ascl (2748
PEAQ_SP(P)-P30_FCK_ PRERESaC
11,350 bp

(8243) SAI —
——— BamHI (3227)
BspDI - Clal (3240)

(7914) PAMI* ™\ /.
Hpal (3529)

(7680) Ndel \

(7398) Spel

(6701) PasI
(6591) BclI*

(5455) Rsril Ncol (5371)

<2> M=zl pEAQ-SPPP30-FcK (35SP+NOST) vector. P30-FcK expression cassetteS Z&tst

(3) pEAQ-SPPCD2v-FcK, pEAQ-SPsSCD2v-FcK AlE & Hig 7 X
« (CD2v-FcK transient plant expression vector pEAQ-HT HE{ =35}7| 9/5F01 CD2v AHA|
L =35t U= signal peptide (SPs) =2lstR 20 plant signal peptide (SPP)2fe| gt
s X10|E H|wstZ| s diolziA 2 AlE /el signal peptideE CD2v N-terminus 4ol
fusionsto] LHHEE M ZH5tH 5.

« CD2v-FcK in pEAQ-HT MZH= <2lsi & Hio|2Y Ao0f gene synthesis2t cloning 2| 2[5t01 |



4o

|S5F04 Nicotiana Tabacum Codon optimizationS & HEO|2

RB
IgG Fc |KHNOS-TH>

pEAQ-SP?CD2v-FcK
(11,716) Pacl

(11,243) PspOMI

(11,220) Aatll_

(11,247) Apal
‘ Dralll (524)

(11,218) Zral .-'Nrfgé?[zggy}
(11,188) BStEIT — / I,

(11,089) Apall ——— _ { A

(10,406) Afel g

BstZ171 (1326)
(10,263) BstXI

/ _Mfel (1351)

s

_ PaeR7I - PspXI - XholI (2615)
— Stul (2621)

PEAQ-SP(P)CD2v-FcK
11,737 bp

(8630) SAI — —— Ascl (3135)

(8301) PAIMI* — \

= BamHI (3614)
(8067) Ndel

" BspDI - ClaI (3627)

" Hpal (3916)

Scal (4381)

(7088) Pasl
(6978) BclI*

| Nhel (5075)
BmtI (5079)

(5842) Rsril Ncol (5758)

<> M| &St pEAQ-SPPCD2v-FcK vector. SPPCD2v-FcK expression cassettes

LB

RB
SPs IgG Fc [KHNOS-T H>

pPEAQ-SP*CD2v-FcK




PacI (11,671)

(MI3fwd)
|RB T-DNA repeat|
(11,202) Apal ! Dralll (524)
(11,198) PSpOMI_
(11,175) Aatll__ - Nrul (824)
(11,173) Zral Agel (827)
BstZ171 (1281)
/ _Mfel (1306}

(11,143) BStEITI —
(11,044) Apall —————

(10,361) Afel
(10,218) BstXI

W 355 promoter =
p G2 & ~ L5,
a,-,e\f’\ \

-

b

__ PaeR71 - PspXI - XhoI (2570)
- Stul (2576)

—— Ascl (3090)

pPEAQ-SP(S)-CD2v-FcK
11,692 bp

== BamHI (3569)
BspDI - Clal (3582)

(8585) SAI—
(8256) PFIMI*
(8022) NdeI
= Hpal (3871)
Scal (4336)

(7043) Pasl
(6933) BclI*

! Nhel (5030)
BmtI (5034)

‘Ncol (5713)

(5797) RsriL

Zarnj=8

pEAQ-SPsCD2v-FcK vector. SPsCD2v-FcK expression cassetteE
pEAQ-SPPP30-FcK,

<E> M &bt
pEAQ-SPPCD2v-FcK  #lE{

pEAQ-SPsCD2v-FcK,
transformationS S35}09

- *+=FE  pEAQ-SPPP30-FcK,
Escherichia coli (DH5a )& Heatshock
PEAQ-SPsCD2v-FcK, pEAQ-SPPCD2v-FcK E. coli =HE3SI¥ S

< F. o coli 22 HETE0| 22 F restriction enzyme digestion2 Salf HAXE ofF &
ISt =
- Agrobacterium infiltration T2 2I&H £ co//ollA EEERXSto| 2= A 7HX|<Q|
pEAQ-SPPP30-FcK,  pEAQ-SPsCD2v-FcK 12X  pEAQ-SPPCD2v-FcK HIE{ ZEZ}ADIEE
Agrobacter ium tumefaciens  LBA4404Z  Electroporation &3l PEAQ-SPPP30-FcK,
PEAQ-SPsCD2v-FcK 12|11 pEAQ-SPPCD2v-FcK Et&iHlE{E mZ&t5t= Agrobacterium EHHE SIS
gdadet o{F el

- Restriction Enzyme Digestiong =3l



CD2v

M + +3 +3 P30 p
10k
2000 2300bp
1500
1000
500
+1; pEAC-PI0FCK / +;; pRAQ-pCD2VFCK / +; ; pEAQ-sCD2v-Fck
Restriction Enzyme Digestion &35t03 pEAQ-SPPP30-FcK, pEAQ-SPsCD2v-FcK,
£ Z= E. co// confirmation
CD2v

<=
pEAQ-SPPCD2v-FcK ! Eq

otof|

10k
2000
1500
1000
500
<J&> Restriction enzyme digestion &35t03 pEAQ-SPPP30-FcK pEAQ-SPsCD2v-FcK
PEAQ-SPPCD2v-FcK HIE{E Z&= Agrobacterium confirmation
- pEAQ-SPPP30-FcK, pEAQ-SPsCD2v-FcK, pEAQ-SPPCD2v-FcK HIE{E Zt= £. co/i2 EHESTH HESE
Restriction Enzyme DigestionZ &Holgt.
U= Ato|=of =l=AS. ol= zzte| HETJF £ col/
infiltrationg <9/ pEAQ-SPPP30-FcK,
=017} U=X| Restriction Enzyme

FM™AFe| product bandZ} of| Atst D
0| % Agrobacterium

otof =Mets & = US
transformation
pEAQ-SPPCD2v-FcK Bl E{

«E. coli
pPEAQ-SPsCD2v-FcK,

Digestion®2 &tolst



(4) SPPP30-FcK, SPsCD2v-FcK, SPPCD2v-FcK Agro-infiltration

- TEE wefo] HMalE LS 9o DF MESID 0 =l ©E Infiltration X

—

o w O

@ N. benthamiana X< o] 835t A3 X354
@

=
stLH9] leafoflA] Z2F OD 0.1, 0.3 Z2]i 0.6 9] pEAQ-SP’P30-FcK, SP°CD2v-FcK,

OD 0.1 0D 0.3 oD 0.6
<O8> N. benthamiana X230l A pEAQ-SPPP30-FcK, SPsCD2v-FcK, SPPCD2v-FcK HIE{ ODZt
of = =|M3= we =H A4Y

(5) SPPP30-FcK, SPsCD2v-FcK, 12|11 SPPCD2v-FcK Immunoblotting
- == YE SPPP30-FcK, SPsCD2v-FcK, 12|l SPPCD2v-FcKe| gtsds =tolstr| 2(5H01 0D

=1 L=

2t 2 Immunoblotting &SI =

OD 0.1 (dpib) OD 0.3 (dpib) OD 0.6 (dpib)

P30FcK pCD2vFck  sCD2vFek P30FcK. pCD2vFek sCD2vFcK P30FcK pCD2vFeK  sCD2vFek

M+ - 1 2 1 2 1 2 M+ - 1 2 1 2 1 2 M o+ - 1 2 1 2 1 2
kDa kDa
kDa

75 — 75 — | 75 —
60 — 60 —| 60 —|

45 —
45 45 -

i

35

35 35 —

25 — 2 25 —

20 — 20 20—

Exposed_5min / 1:5,000 Exposed_Smin / 1:5,000 Exposed_5min / 1:5,000

<J&> pEAQ-SPPP30FcK, SPpCD2vFcK, SPsCD2vFcKel 2t Al= 7HAoflAM ODZtoll whE e H|W

=M

- N.  benthamiana *E=EZEE 0|&st0{ C}ASH D42l pEAQ-P30FcK, pEAQ-SPpCD2v,
PEAQ-SPsCD2vE infiltrationstod 25 S5t dpi(day post infiltration) 501 harvest
5t0{ immunopblotting@Z =kl A3 0D 0.1, OD 0.3 0D 0.6 = ZE5O0|A Positive
control 2 M| 2|8t pEAQ-P30FcK, pEAQ-SPpCD2v, 12|11 pEAQ-SPsCD2vOlAM OIS+ protein
expression detection=l x| &5.



N.  tabacum2Z codon optimization® pEAQ-SPp P30FcK, pEAQ-SPpCD2v, 2|11
pEAQ-SPsCD2v= N.benthamiana A=&30l| 0Dat 2= Agrobacterium infiltrationstod
immunoblotting@Z ERIsIR oLt ost Hei:  =elst = gUS. Ol= codon
optimizationO| N. tabacum2Z =|{7| WiZ0|2} Er=tstod CHA| Codon optimizations N.
benthamiana® CIA| TIMSIF D, 2l2b2 p30, CD2vE pEAQ-FcK vectoroll cloning %14

St
=

(6) pEAQ-FcKE P30, CD2v WHHHIE Z ALE
« pEAQ-HT HE{ L{ol FcK =X . 2Z| transient plant expressiono 2t Ar2stE £ = Hi
E{0|7| mH&oll transgenic expression systemoll XM2& == g7 {20 pEAQ-FcK HIE{ &
P30} CD2v LUHHEHZE AtSet

(10,659) Apal
(10,655) PspOMI f TR

Pacl (447)

(10,501) ApaLl
(o818) Afel

(9675) BstXT | Dralll (se2)

Nrul (1292)
/__Agel (1295)

\ PaeR7I - PspXI - Xhol (2027)
\—~— Stul (2023)

—— Ascl (2545)

(s042) SAI — PEAQ-FcK

10,681 bp

(7713) PAMI* — || [ BamHI (3024)

BspDI - Clal (3037)
(7479) Ndel
Hpal (3326)

(7197) Spel \
Scal (3780)

(5499) PasI
(s389) BIT* .

' Nhel (4480}

Bt (4484)

(5247) RsrIL NeoI (5163}

<% > pEAQ-FcK vector TA& 8. 2 7|s0| EAIED & A7|7F EAIE pEAQ-HT. E2tA
0= MZ E= transient 2&of| Z4=Mo|X| L2 HH,; 2 M EejanlE o
2 2 =X ZEeMel dod; SeidtA T-DNA 21Z(LB) 2 2EZ(RB) HIFE| AO|; L2t
Mo ostatE Z2OE M@ (CaMV, Cauliflower mosaic virus); IH2HAH SIATE  FSZX} A
& terminator (nos, nopaline synthase). Human 1gG Fc, KDEL(endoplasmic reticulum
sequence) ; WZHAH HEA CQriV, pRK2 A Z|A; ColEl, pBR322 S| Z[&; NPT, neomycin
phosphotransferase; TrfA, replication-essential locus.

~

(7) pEAQ-SPPP30FcK, pEAQ-SPPCD2v-FcK, 12|11 pEAQ-SPsCD2v-FcK Al s HIE 75
« P302} CD2v in pEAQ-FcK cloningS £5t01 In-fusion cloning BHH O 2 |nsert &2, =&
X o= pEAQ-SPPP3OFCK, pEAG-SPPCD2v-FcK, 12| pEAQ-SPSOD2v-Fck 7% oz gt

Agel Agel Xhol

S bl 1w re [NosTH>

In-fusion P30 in pEAQ-FcK




|

(11,311) Aatll
(11,309) Zral / :
(11,279) BStEII 13
(11,180) Apall " | PacT (447)
\ J i
(10,497) Afel_ A / [/
\ Dralll (992)
/ Nrul (1292)
' Agel (1300)
BbvCI (1385)

(10,354) BstXI\ A
- Salt (1390)

__— PaeR7I - PspXI - XhoI (2705}
T Stul (2712)

pEAQ-FcK_p30

(8721) SFI—
11,360 bp
(8392) PAMI* —
{8158) Ndel | AscI (3224)
(7876) Spel

<~ BamHI (3703)

BspDI - Clal (3718)
" Hpal (4005)

(7178) PasI -
(7068) BclI*
/Ka Scal (4459)

(5842) Ncoll
<J8l> M=k pEAQ-SPPP30FcK, vector. SPPP30FcK expression cassette® ZElSH=E T2
Agel Xhol
RB
HNOS-TH>

SPPCD2v in pEAQ-FcK

Agel
_—

In-fusion




(11,332) Apal

(11,328) PspOMI 'RB T-DNA repeat
(11,305) Aatll \ / .
(11,303) Zral Y (M13 fwd
(11,273) BStEII . / Pacl (447)
(11,174) Apall - ] Y
(10,491) Afel e |
i 1./ Dralll (292)

(10,348) BSEXI |

Nrul (1292)

' Agel (1300)
BbvCI (1385)
- Sall (1390)

_BstZ171 (1799)

{8715) Sfl—. _ PaeR7I - PspXI - Xhol (2700)

T Stul (2708)
PEAQ-FcK_pCD2v
11,354 bp
(8386) PAMI* ——

(8152) Ndel — \\ " AscI (3218)

(7870) Spel” '
“~ BamHI (3597)
BspDI - Clal (3710)

" Hpal (3999)

(7172) Pasl
(7062) BclI*

Scal (4453)

(5836) Ncol

<J&> X &tst pEAQ-SPPCD2v-FcK vector. SPPCD2v-FcK expression cassetteE EZetot= T4

« ==l pEAQ-SPPP30-FcK, pEAQ-SPsCD2v-FcK, pEAQ-SPPCD2v-FcK HEf Z2|AD0|=E PCR &4
S Sl pEAQ-FcK = Eof P302F CD2ve| insertion &2I5I¥ S

CD2v

M P30 8] s

750

700b
500 70050

250

<J%> PCR 4= &35I09 pEAQ-SPPP30-FcK, pEAQ-SPsCD2v-FcK, pEAQ-SPPCD2v-FcK pEAQ-FcK
vectoroll P302} CD2ve| insertion (2F700bp) =2l



Agrobacterium infiltration &S s M ZFX[2] pEAQ-SPPP30-FcK, pEAQ-SPsCD2v-FcK
2|30 pEAQ-SPPCD2v-FcK HIE Z2|AD|=E Agrobacterium tumefaciens (LBA4404)Z
Electroporation &3 pEAQ-SPPP30-FcK, pEAQ-SPsCD2v-FcK 12| pEAQ-SPPCD2v-FcK ‘2t&d

HIE{ S Z&Sh= Agrobacterium EHE g

CD2v

M P30 P 5

10k

3.0k
2.5k

1k

750
500

250

<& > Restriction enzyme digestion &35t0 pEAQ-SPPP30-FcK, pEAQ-SPsCD2v-FcK,

PEAQ-SPPCD2v-FcK HlE{E Z&= Agrobacterium confirmation

« pEAQ-SPPP30-FcK, pEAQ-SPsCD2v-FcK, pEAQ-SPPCD2v-FcK HE{E Zt= Agrobacterium=s &2
ot ZdZ Restriction Enzyme DigestionZ 2&tolat.

« FMALe| product bandZb OAtSED U= AtO|=of =

Agrobacterium Ctoll EAf S &eldt.

7|-7|-o| l:l_i!E_|7|.

1 1

ro
m

Q
0|0
©
rir

(8) pEAQ-SPPP30-FcK, pEAQ-SPsCD2v-FcK, pEAQ-SPPCD2v-FcK Agro-infiltration
- FEE BEe| A MEE 2HE S (et 0Dgt A™stY| fIstod 0Dgt =Zol WWE Infiltration

QD 0.1 QD 0.3 QD 0.6

<12> N. benthamiana Al=%3Z0|A pEAQ-SPPP30-FcK, SPsCD2v-FcK, SPPCD2v-FcK HiE
o

Al
ODZoll 2 F ML= e =A



N. benthamiana day A28 0|25t Ay ZI&H
« 5tte|  JeafollM 2 OD 0.1, 0.3 2|2 0.6 <
SPPCD2v-FcK infiltrationg %13 .

(9) P30-FcK, SPsCD2v-FcK, SPPCD2v-FcK Immunoblotting

PEAQ-SPPP30-FcK,

SPsCD2v-FcK,

- == HE P30-FcK, SPsCD2v-FcK, SPPCD2v-Fcke| ed &Hol2 25101 0Dt ¥ =
immunoblotting &2l5tF =
OD 0.1 (dpib) OD 0.3 (dpib) OD 0.6 (dpib)
Da —
5 i B - _— 75 b -
- -

45

35

| 25
20

Exposed_5min / 1:5,000

Exposed_5min / 1:5,000

45

35

25 —|
20 —|

Exposed_5min / 1:5,000

2t

~

<12> pEAQ-SPpP30FcK, SPpCD2vFcK, SPsCD2vFcKe|

(=]
T'__JklI

N. benthamiana 2Al=

pEAQ-SPsCD2vE infiltrationshod

cherst oDgtel

AlE T 0Dl coh

=

—

r”II
rar
l

PEAQ-P30FcK, pEAQ-SPpCD2v,

2ASHA dpi(day post infiltration) 50l harvest

5F01 immunopblotting@ 2 &lsk Z2b 0D 0.1, 0.3 I2|X 0.6 =4 Z50lA Positive
controlS HI2st pEAQ-SPpP30FcK, pEAQ-SPpCD2v, pEAQ-SPsCD2vollA OfIH &t productT™
detection =Xl 2o} western blotS anti-l1gh Fc2 TSI 7|0, JlsstH FIIMo=Z
anti-P30 1gG2} anti-CD2v IgGE western blot2 &olst LRIl U2,
£Sh protein 2si0] HX| &2 ol 2 dslg & EA 57| fstod FIH2Z RT-PCR
2 3= Zo| =3I, transcription, translation, & post-translation ZpHO|
A CHHAD 50| XPO|MES EY = U7 WiZof, olz{st =l A7 I Eee Aoz H
ol
. -
13) ASFV A =%+ CHEA H =
(1) ASFV CHef & R =5 sl
MAL & HAAMO| =of Fctx 2 BHIA O Z M| T}X|
= 0|3s5to{ gtadst
Zﬁa:.gﬁ‘s‘&egr?f"d_. @:c}\\ i _— (FBS(BGCHT
Ampicilln » = Polh plaseid \ 2
s%%% helper plasmid
‘\\
Capsid/E1/E2 = (é
(lg
0&&?‘ CariEilE? Genomic DNA
251 A|AH




- ASFV L{fe| Mois CHEHZITL b|wsto] ASFV 2 © & AZE/Zct s20| sXs| 5 &
oLz}, HHASZA AL J7isMOo| UL, MAXMozE MAMO| =2 H2ZE ZQIE p205
EZ|HEO|IE EHHI p72 ZE|HEOIE HHHE AMZE %8st A9, O Moy chal gl 7}
Zte| Ze|HElO|E thHI} H|WsH] AV(e] F3UF HSF5 22 A2 MZE o HEket

<¥E> ASFV p2052| ofo|it ME HjW
pep. fragment @&l Moy
VEPREQFFQDLLSAVDQQMDTVKND I KD IMKEKTSFMVSFENF [ERYDTMEKN | QD
Ital ia-asfv-p205 LONKYEEMAANLMTVMTDTK | QLGA T TAQLE | LMINGTPLPAKKTT IKEAMPLPSS
P NTNNDQTSPPASGKTSETPKKNPTNAMFF TRSEWASSKTFREKFLTPE I QAT LDEQ
FANKTG I ERLHAEGLYMWRTQF SDEQKKMVKEMMKK
VEPREQFFQDLLSAVDQQMDTVKND I KD IMKEKTSFMVSFENF [ERYDTMEKN | QD
|tal ia-asfv-pep205-1 LQNKYEEMAANLMTVYMTDTK I QLGA T TAQLE I LMINGTPLPAKKTT IKEAMPLPSS
NTNNDQTS
VEPREQFFQDLLSAVDQQMDTVKND I KD IMKEKTSFMVSFENF [ERYDTMEKN | QD
ltal i aasfv-pep205-2 LONKYEEMAANLMTVMTDTK | QLGA T TAQLE | LMINGTPLPAKKTT IKEAMPLPSS
pep NTNNDQTSPPASGKTSETPKKNPTNAMFF TRSEWASSKTFREKFLTPE I QA LDEQ
FANKTGIERLHAEG

- ASFV ZZ|H EIO|=EE2 Escherichia coli @32l BL21 oFoM TDUsA|Z S HEZ o
AMzat=l E. coli MIZESS 100 ug/ml kanamycinOl ZESHEl Luria-Bertani (LB) HHX|E Of
&stof 37COlA 0D6000| 0.7 o =& mi7ix|] MHEAZFHID, 1 mM  isopropyl B

-D-1-thiogalactopyranoside (IPTG)oll 2|5H THEHZA EHS40] %EEIM.:..

IPTGE 22 =, FIIZ 4A[ZF SoF i LS CHS, 5,000 rpmoll Al 202 7+ A E2|5t0d
MEZE 3ot d, 3= M=EZE 50 mlel IB buffer (pH 8.0 Tris 0.1 M, pH 8.0
Ethylenediaminetetraacetic acid 5 mM, phenylmethylsulfonyl fluoride 0.1 mM)oll ZH&EF
AlZl =, =230 Mel2 M=EZE WF0 =EB3XH2Z Denaturation buffer (6 M Guanidine
Hydrochloric acid, pH 8.0 Tris 0.1 M 2 pH 8.0 Ethylenediaminetetraacetic acid 2.5
mM Z=A 2| Denaturation bufferg AFZ)ol|l AMEE Al7|D, =50 M2 2 MEZE HWFAUS
Hal 22|50, Snake skin tubed| ASHZ E0{F=11 20 mM HEPES pH 7.4 150 mM NaCl
buffer ol 4C 14A|ZF H0f =C}. 0[ZdS CIAl 5,000 rpm2 2 202 S |IMEE(AZ] =,
2SS 2 Ni-NTAOl XMz|stod 1A|ZF 308 S 4ColA ZEAIZ. 50 mM Imidazoles =Z&tst
1X PBS HIHE 0|23 washing al& =, 250 mM Imidazole % 500 mM Imidazoes =& &t
1X PBS HIHE o|Zall SZAIZ.

SDS-polyacrylamide gel electrophoresisE O|&dl ZZ|EHEO|IEE Eolsion], Zo|H
EFO|=E2 pH 7.4 HEPES 20 mM 2 Sodium chloride 150 mME ZE&5l= HIEHO| TE=US
(4C, overnight).

Mz tHad MEFoAM 2 2Heol Z2|EEN|=Ql Asfv-F20572 CHHMAS| LU ZS
p72-p2052| T=MZ ZLFt AZBAMA(-GAGES-) 2t &tet THEH A (Asfv-F72205) 0t H|wgh &
I} Asfv-F20572 CHEHZl o] H |5t =



Asfv-F20572

1 2 3
—
75-
50- e
37- —

25- r=——"w|
20

15 Lanel ; Asfv-F20572 2mg/ml (1ul loading)
: Lane2 : Asfv-F20572 0.6mg/ml (2ul loading)
Lane3 : BSA 2mg/ml (1ul loading)

<%> ASFV F205729| wsint M Zx}

(2) ASFV M z=gtctadzlo| HH T R34 ot

- ID.vet mt2| ID Screen® African Swine Fever Indirect Screening test kitE O|&35t0d,
Mzt chH E2|EElo[=2o] ASFV 4 SdUW EAete| Aets=ES ID(indirect)-ELISA g
Ho=z Hlu ‘éiﬂ?:.*

- ™X 96 Well EIA/RIA plateoll Coating buffer (0.015 M Sodium carbonate, 0.035 M
Sodium bicarbonate, Final pH 9.6)2F 2tZte| S (AAN 2-10A A Z5H tHH Z2|H Ef
O|= Z+Zt, 2 ug/ml &= 4 ug/ml =2 7S H7I5t2 4CollA overnight (16h) 22
olFH|olM Stod, Ztzte| steloZ well2 ZE

- 200 ul&| PBST buffer (1XPBS + Tween20 0.05%) & AFSSI0{ Zt wel |2 484 M|Hsto] F
AL, 2 wel 1ol 1A+ EHE 100 ul¥ HIF =, A2(22C)ollA 1A|ZE lFH|o[M gt

- 1Xt &A= ID.vet Wtel African Swine Fever Indirect Screening test kit LHOIA]
positive controlZ2M HMZ == ASFV 4 =HX| €& ElZ HM2|st, I = PBST buffer
200 ulZ Zt wel I MASH =, Z+ welloll 2xt EHE 100 ul It Al20Al 1A[ZF 2l
oM s FAS

- 2t welloll Substrate solution 100 ul# &7} =, LS XCHA[Z|D, M20[A 1568 S¢t
olFHolM ai=11, Zt welloll Stop solution 100 ul % &HIISILT, 450 nm OlM EFE

] |
(Optical Density) @t= ™.

00

fjo

ot

ool



[] Negative samples
Asfv-F20572 reactivity M Positive samples

1.0
1.0+
0.8+
g 0.8+
< 0.6
< 0.6
(]
o) 0.4+ 0.4
0.2- 53
0.0 ll‘]‘ ’llr [-_Ir I-_IT 0.0-
&b A " ID-Vet
Vv Q o\
A Y Z)
A R >
4 @ 4
o ) &
v ¥ K
o
<TE> ASFV MEEH chmle| EHAEY B

- Asfv-F20572 (MeHT 1)e ctH ZZ|HEO|E= CIE2 of=ZZ|7} K| HH skl el A
(Asfv-p72 EE&= Asfv-p205)2} HWSINS Of ESet =F2Z ASFV 2 -
o MEHA BI2MS LIEILSY

- 3 ID.vet WOIA MBSt A FEHAIT B DEIIT FojLh WSS LIRS,

(3) ASFV M =gchizg
O ASF Ab ELISAS| 7+M
= ELISA Plate
- Antigen: P72, K205R, F20572 Afz=gf CHiA

Immunoplate: Antigen2| =2 F&2 S ?ls 2Ho ExxXelrt = 2335 HE

Coating Buffer: 0.05M carbonate—bicarbonate, pH9.6
Blocking Buffer: 1%BSA/PBS

Reagent

— Dilution Buffer: PBS

Detection Antibody(Ab): Goat Anti-Pig 1gG H&L horseradish peroxidase (HRP)
Washing Buffer: 0.05%Tween/PBS

Substrate: Tetramethylbenzidine(TMB)

Stop solution: 0.5M Sulfuric acid
= ASF Ab ELISA H|Zt

- M=% ct RS 0.05M carbonate—bicarbonate buffer?t 8 %, immunoplated| 23

5101 WAH4C)A 24 A|ZESOF HIZ
- 24A|2F BtS =, 1% BSA/PBSE =F35t01 &20AM 1 A2k Sot Bt

- HZ20| ELH, immunoplate LHe| Al2kE M7 St 0.05%Tween/PBSZ 33| MA



— M =g} ctuizlo| HEEE immunoplates M&M et & LE35t0] HEH(4C)

reagent= &5t HES Folistd MY s£2 34 M= T HPDE bottleol| &

= ASF Ab ELISA Kit & &
<¥E> ASF Ab ELISA Kitel M &

o &I Mg 2| AE A
ASFV Ag coated Plate ASFV Z{ =g+ chud Al 28k 2| 96wel | plate
20X Washing buffer 0.05%Tween/PBS FHE7|o| FAHH A |
Dilution buffer PBS FHIZ7|o| FAHMHAK H|
HRP conjugate Goat Anti-Pig 1gG + HRP FHIBI|e| FAHMHAK H|
Substrate solution Tetramethylbenzidine =FYH T FAHHAK |
Stop solution 0.5M Sulfuric acid FHIBI|e| FAHMAK H|
Positive Control ASF reference serum FHIZ7|o| FAHMHAK H|
Negative Control PBS FHZI|e| FAHMAK H|
ol M A A
kM A =84A Total
Positive 29 1 30
ASF ELISA
Negative 0 121 121
Total 29 122 151
ozZE 96.67% (95% 212|772+ 82.78 — 99.92%)
0| 100.0% (95%A12[5:2F 97.00 — 100.00%)
kMO T 100.00% (95% 412|712+ 88.06 — 100.00%)
SMNEE 99.18% (95% 212|772+ 95,52 — 99.98%)

- 2{AJo} oAubpolod A (The National Research Institute for Vet Virology and
Microbiology) & Sdll FUMIE Sl FUE ASF SMHEH 2970t SMHMEH 2070, O[22

TLHOAM ASF D] STOM MFE SHEEH 1015 A=, JHLUEH ASFV ELISA AIME
= gIeliE

— ASF ELISA 7|E+ SIZE 96.7%2t S0/ 100%E LIEIHRUS.

— EESH ASF ELISA 7|E2 MU FX 100%, &80 FXL 99.2%E LIEHHAUS.

5 DNA Hi3lo] AMZE MZF 3 A"t
DNAZ} =&t AlME A =
=2 ASF ®OXHUb, P54, P72, P30, CD2v)E 0| &350 AlX|E

- FE7| 2ol

M =kak

X
J
=
e
&
>
I

- Al7|Q} Z+o| =tol=l ASF DNA &2 (Ub, P54, P72, P30, CD2v)2 0|&35t0] A|MZE H =35}
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=
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AlHEe =& (X 1mL &)
1. 582
~ ASF M z=g ch & (P30) 200ug
~ ASF =8 cHd & (P104) 2004
2. HASZHH| 50| w2t =2
3. E&H: X0 24 (Thimerosal) 0.01%
<A|H|Z 2| >
- AMZE8t AdjuvanteE s=28 2AAZ0U0AN SHE2Z AFE0t= IMS-1313, Montanide gel, ==&t
3t (Rehydrage! )OI, 0|2 HeEsd FEE=EZ 237 === Dimethyl dioctadecyl
ammonium bromide(DDA)E HZ05IUS.
(2™ 1mL &)
H=<H & &3 i =
I Z=HS ) Adjuvant HEH
HSK220901 - .
KHS IMS-1313(20%)
HSK220902- Montanide gel
HSKZK;()8903 recombinant J1 (10%) ilElk-ll-
- ASF P30 Y oAb (109 2 A
KHS recombinant 2290 Tt (10%) (0.01
HSK220904— | ASF P104 MS—1313(20%) |
KHS +a st
HSK220905-
KHS DDA(30 ug)
Inc viac
D e e BENETTEY e T mm e e
(Bnmuscud mmws:m) ]“f.u' N‘R‘l‘:ﬂlsf‘ ‘ :": ::E:iu': ﬁ_mi} " L::‘E{zm: el
[ 51 i ] =
e e con "2

crovac &
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(Batch record- R&D Division) H =7 B8 M (AFPVHEER)
| amw | ASE AlEA va [ m=ew T wsw | emss | ) (Batch record- R&D Division)
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HE 7|8 M (@7hLES)
(Batch record- RED Division)
Ha&y ASF AJEYA V1 HEES 6ml o 6mi/6T
HY o 44 FAR/MA0 gy A8 HEZEH HE
Batch no. HSK220901-KHS HzEy AIEE 9N #1
Wx|  wn | maws | Azum | AsdA® | Amddn | AmAag
A e | esasonics| 2209 - 220,01
<HE A8E>
o &7 7
Strain g 2 9 It (:q:)' ::! 58| RU¥ ﬂ:“:r
Recombinant ASFV protein (P 30)  200ug/dosel 1.5mg/ml 4ml 08ml  {200ug/dose
Recombinant ASFY protein (P 104) ~ R00ug/dosel 1.0mg/ml 6ml 1.2ml - |200ug/dose
IMs-1313 20% 1.2ml
Timerosal 0.01% 60ul
1x PBS 274ml
6ml

<B7|\g>

Recombinant ASFV protein P 30 / P 1048 ¥ 200ug/dose™ X 7J810f M,
- IMS-13132 9419 Total Volume(6m) 20%2 H7H12misi0l HZ.
- Timerosald 001%H7t & LIX| Y Volume® PRSE H71310] HESHCH

- B 3 FHAduvany® SAI) H2teto] MixingBHet

cToVAc®

A% BT a| AL
N A7
Test Result Report b il
e va [ wewe ] e
& OHE DAY mERE  ORRE  OUE omEes  OviEk )
£5% ASF Al V2
Hxgs HSK220902-KHS HEFE 6mi
HZx} 220930 HEH GOMEI
ANeird B A7 N/A
Aggs 22 E A Ft s | AER ) AlEER
R4 deace o, AW | oz ot gog
a5y ey | usBa ol | mm 220028
ae 29y,
o Ad Aot ozt Mzs wRo| | O{HP AHze WEE
RaAY podin i oa g 221005
F40|2E5EAY pH 60 ~ 80 74 g 221011
<H[T>
HEud Tyt
m Hg o +3g 221011
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AE7| 8 A 2 wors| Mg ZaEaN - 4 ~
oA F A Mf Test Result Report A
AgyEe N Hars ‘ VA idadils Lo via I Hate I wa
29 ASF A4 V2 TE O#2 O mYNME D¥ME DWE DHZE8s D7k )
ERIE HSK220902-KHS &3¢ ASF A4 V1
- BHAY (@241 9% 309 HEHS HSK220901-KHS. HESY 6ml
SuMel HEtoz o1, O37} BT WA o) FUEO Mol E§Y BT LUUHI BE, HEYR 20930 HxH EMEI
AlEs g Ag71g N/A
- faAd (2241 108 05%)
i Alggs 22T/ & 21 2| NER | AR
Z :
il s 9l WASE OF, OF1 | oz, 07t ool
) BAP xp SN e, | usee guo | mw 203
s =YY
& 8 A 20 oy 4aE wRol | O/ MlFe) BRE
EET i o g 221005
20f 314 X .
F20[2EEA 0 ~ B g
Tou) 814 N RO REEAY pH 6.0 ~ 80 73 Hg 221011
- pA0REEAY (224 108 112)
pH &% #7153 22D
Al Alg/Yat /221011 <H[3>
HEHY nyex
u g O #3g 22101
CICPAC YAP-R&D CONFIDENTIAL Holx 543
CTCVAC YAP-RED CONFIDENTIAL Holx/2/3
croicl
N RIEYY 2 o
Test Record Form s
e A weus ‘ Wi
4 ASF B4 VI
ERIC HSK220901-KHS
- BYAE (22 93 30%)

Sl defo 2 |, ofH7t Hn WNSY ofzie] HHF0| WIIL EEY FUT FUUNT Bt

-E) (228 108 05%)
Hes 325¢C
x| BAP X0
L] X
24 gy x
108 84 X
- $40|25EME (224 108 1))
oH 5% 23 :73 5% 2EEY)
AR A E/UR /221011
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Mz 8N (ARALER) e T
Lo ‘est Result Report
(Batch record- R&D Division) s | —R@-u l - ‘ g
. &
qEY ASF Al va AzEd | oml BT :
A 9 gy AT/ g8 A8 712 MEEE v ke DHE D44 EYHE CRHE OWE OdZ8+ O7lEN )
Batch no. HSK220903-KHS A=8Y AHE WA a3 g2y ASF Al 3
u‘ wex ]\ HENS |[ HzUn | ASN® | AmAAR | REANY | HEds HSK220903-KHS LES 6ml
A uHM | eskasoskes| w2k | - [TTEEZXTE
= 0930 ks E|
PR L ESE 2 HEH FMEIN
FECE T HE Wt e buill 48ad WA
Strain o 8 9 2
W | | mow | 5N MY
Recombinant ASFV pratein (P30} [200ug/dose| 1.5mg/mi Aml 08ml  [200ug/dose NS BB E A3 H | AR | AR
Recombinant ASFV pretein (P 104)  200ug/dosel 1.0mg/mi Gml 1.2ml  |200ug/dose adel HRoe OF. 0N | o1g o|%7 gloo)
Fetyoa-ge 0% o6l LET ot ke dog e | U8ESl dya | wg 203
Timerasal 001% B 80ul e, ELL
1x PBS ~ = ME Z7 oun 42s wRo | OHY MFL YRE
x 334mi B3 Visnideins. ag HY 221005
[
BN #a0j2EEAY pH 60 - 80 70 g 2101
- Recombinant ASFV protein £ 30 / P 1048 YT 200ug/dose® H71510) HE,
Rehydra-gel@ #{£12| Total Volume(emi2! 10%2 #7Hosmistol HE.
Timerosal§ 0.01%87} & Lo 2 volumeS PBSE HIFoho] HESIAC
28 9 WA Aduvant)§ B A0 HIIBI0] MixingICh,
<H|3>
E L] wyus
mHE  OeEe 221041
CTCVAC YAP-RAD CONFIDENTIAL "3
CTCVAC YAP-RED CONFIDENTIAL B3
(o ¥/l ) crevac @
o
H=7 &M (AFHE2E) AlE ZobeDA al A gt
(Batch record- R&D Division) Test Rosult Report 3 W=
ET L ASF ATHEIA Ve AzEs | em BoY | emies AusEas wa zewe | W )
A8 A 4y FAA/el 2o i AEEEM YD) - e DB OFN mUNE CUWE OME OYZ84 ool )
Batch no. HSK220904-KHS HEgY AlEE Wil #4
g8y ASF AIBHAl V4
Hx|  waxn | mzws | mzwx | M8v@ | AZANR | MEAAY | prees s ey —
x| | Hska20004-kts | 2022.09.30 | - [ z2mo | =i "
<HE ABY> HEx 220930 Hz=H M EIW
9 97p | #e HE A7t A S AT
I} 7 ) N/A
Strain 8 ] LB @8 | "aw =5 | RU¥ s
Recombinant ASFV protein (P 30)  [200ug/dose 1.5mg/mi aml 0.8ml  |200ug/dose NEms SIIEAIE 2at e | e | aEen
.
Recombinant ASFV protein (P 104)  [200ug/dosel 1.0mg/ml &ml 1.2ml (20 !
IMS-1313 20% 1.2ml %;:‘ ixi?: 333‘:';5’ .
.2ml 2 o 2| 3n
S4AY niiihafiam ) uggol 4aol g 220930
Timerosal 001% 60ul o s,
S ¥y 10mg/mi 0.1ml - MY FI ojmet 42& weol | O{HE AM7e] YSE
e B T F2AY [T orgl i3 221005
Bl $20[25E4Y pH 60 ~ 80 69 g 22101
<B7|Are>
- Recombinant ASFV protein P 30 / P 1048 2®Y 200ug/dose®] #7t8}0f M=
Rehydra-gelS 4412 Total Volume(6mi2| 10%2 ZH0.6misHH XE.
- TimerosalZ 0.01%E 7t £ LHX| Y& Volume® PBSE H7H310] HiZatCt
- 28 4 H7HEI(Adjuvanty§ S A0 B71310 MixingBHCt,
<H|3>
HEHY BEUx
u HE O £5g 227011
CTCVAC YAP-R&D CONFIDENTIAL WO 23
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ANgy s N/A ez
£89 ASF Mg va
#s3ac HSK220904-KHS )
. BAMNE (22 98 30%)

owmo| pEto= OF, 0|37t 2R WIS AT AMS0| 47U ZEY U FYANT B

EENT] (224 108 05%)
HY2E 325°C
x| BAP XLD
HY X X
24 314 x X
r 108 514 X x
_gaol2sEAY (22¥1 108 11%)
pH &% 2L 69 FW $REY)
A B/ ‘221011 J
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A" A= 0M 2 Hud i
o O —
- (f:tc’h record- R&EDE,DMSIOH) . o o # _PXE
ASF AEE v mzes | e | o 6mi/6S p— = | o P
L FATAS oo seoi | . [mmmaMws| -
- e e N8 Y 2 28 DYE DAW wENE O9NE OWE OAE8:  OIek )
ASF MBI V5
wHY | MzMs | Azumn | ABY¢ | AzAAR | AzAAR | B2
A | Hskazos0a-s | o2z e | - [20zzo0or | Az HSK220905-KHS Nz 6l
<de M3E> HEUR 220030 HEX UEN
g TEBET) E 97
Strai E 7 A8 7|8
rain # L:| 7ty wan | daw 55 | 8oy s ARy a7 +87| N/A
Recombinant ASFV protein (P 30) 15mg/ml | 4ml - |08ml |200ug/dose
Agas SN ERIINE 2z s | AR | Ay
Recombinant ASFV protein (P 104) 1.0mg/ml 6ml - 12ml  |200ug/dose
- UM wEeI2R OF, Ot | o/ oj#7} Qoo
Montanide-gel 10% - - - |o6ml 20 MY Aol HHFO| Lo
Timerosal 001% - - | eoul e 4 e zae sy | HEES B0 L s
o 29y,
i : = - |334m N 2 oy Mzs wxo | O|HY HZS #SRE
6mi |y o siolE 2E, oigl b 221008
[« B7IAEs 5t 1
- Recombinant ASFV protein P 30 / P 1048 SHE 200ug/dose™ H7H310f HZ. FROIEEEAY PHED =780 e el =10
Montanide-gelS #412| Total Volume(6mi)2| 10%2 H7H0.6miy5t0] &=,
Timerosal& 001%#7+ & LO{A| Wi Volume pes@ H7i3i0l Hzslqict
- W W HIN Adivand @ EAI0] E2EH0l Mixing et
<HT>
HFBY B UL
n g O 258 2210.11
CTCVAC YAP-R&D CONFIDENTIAL oAtz 3
CICVAC YAP-R&D CONFIDENTIAL



caac@

=

AlEZIE2 M
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AEd s N/A Havs ’ WA\&
i | ASE AT V3
#8ac r HSK220903-KHS
“REN (22 9% 30%)
RAMC HEUSR OIF, 0147 R WA e HBO| WL ZEY U SHAN Heh,
- RENE (2241 108 05%)
Hyes R 7
i BAP XD
uy x
26 514 x
L 100 B4 -
SRedsEsm (224 108 118)
PH 5% Wa} : 70 5% BEEY)
AR A/ 221011
]
CTCHAC Lal-RED CONFIDENTIAL .
crovac @
AE BN (APAEES) crevic®
(Batch record- R&D Division) AE7IE8M )
HEY ASF AIZHAI VS Azsg | 6m ErlE Test Record Form m
R T/l g 481z - |mmmEsws] - Ry A Haus |
Batch no. HSK220905-KHS T Azig YAl 45 - R
Ax|  wwR | mmge | mmuxn | Asle | AmEAR [ AzdAg | e e
A4 | [ Hskzaosos-ks | 2022.09.30 -] 200t |
<88 A8 - BHAE (229 98 30%)
Strain PR P Bl Bstall BT T it SuMe] HSIOE OIF, OIFI7 BT WS oziel ATEO| 47IL EEU FUB KA Tk
(E5H) |WZY /dose
Recombinant ASFV protein (P 30) dose{ 15mg/ml | 4ml . 08ml  |200ug/dose
Recombinant ASFV protein (P 104) dosel 10mg/ml | 6mi - 1.2ml  |200ug/dose - BEAY (2219 108 05%)
DDA 30ug/dose | 025mg/mi | - E 0.72ml = R e
Timerosal 001% i < - | sou
Tx PBS 3 i “ - [322ml U BAP xo
6ml
X
<57|AE> = *

- Recombinant ASFV protein P 30/ P 1048 ¥&E 200ug/dose®] 71810l H X, 28 B4 x X
Adjuvant®! DDA(DI mide)E 0.25g/100mi22 #2I8t0! Autoclavedtof X
Agsta (Ll X

- DDAE 10H) 843}0] 025mg/mIQl SE2 30ug/dose] WA HIKSI0] FECE

- Timerosal® 0.01%H7t ¥ UHA| H Volume PBSE H7H5H0| HZSHECH - A0 REEAY (2211 108 11%)

- o HIH(Adjuvant) B SAI0| H2tet0] Mixingtch pH &3 Fit:73 5% LRE

A M E/R /221011

CTCHAC YAP-R&D

CONFID.

ENTIAL

&[N 1/3
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O ASFV ZlchotAHE 0|85 &5 HAZEE real-time RPA ZlTHH 7Het 174
O Iust=ths] A7 2x 64
O 2 st A7) Y7 1
O RIAMAA(S3]) 221 (=)
< MYN AFvfLdtE >
(che] - Ad, ®Y)
A | 1A (REE) | 1etA (2A R} 7HER|
pSin I oq 71[ o,
Hax| EY (2022) (2023) (%)
K| AR A | S E(THAE) 2 2 30
(S8159) [ AF(FH) i i 2
- = - |BEEME 1 1
desle 5% oolg xEn | e (D) 1 !
srenrn | SE(EHAY) 1 3 4 20
TEEE aEER) 4 2 6
J|EMAl | SE(EHAE) 1 1 30
_ (o|™) AN (F5H)
oot EA Htd x| ZE> —
olzorn | SEEAE) 1 1 20
ST | AE(EH) 1 1 2
A =IFE(CHAE) 1 8 9
AN (F8) 7 4 11
* 1, ME7|2 S5 - 7|8 X|&E: =2[SCl Expanded(SCIE), H|SCIE, BImpact Factor(IF)], §31, E0AMYZ, ATAIL-F
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FA S 3
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Article
Development of a Real-Time Recombinase Polymerase

Amplification Assay for the Rapid Detection of African Swine
Fever Virus Genotype I and 11

mﬂ\DPI

P

Titov Ilya 12(3, Sezim Monoldorova !, Shin-Seok Kang !, Seungri Yun !, Hyeon-Seop Byeon 3,

Nefedeva Mariia 2% and Bo-Young Jeon -4*

Abstract: African swine fever (ASF) is a contagious viral disease in pigs and wild boars which poses
a major threat to the pig industry. Rapid and accurate diagnosis is necessary to control ASF. Hence,
we developed a rapid diagnostic method using a recombinase polymerase amplification (RPA) assay
targeting the conserved sequences of CP204L (p30) thatcan rapidly detect ASF virus (ASFV) genotype
strains I and II. The lower detection limit of the real-time RPA assay was 5 x 10" copies per reaction.
The real-time RPA assay effectively detected ASFV isolates and clinical specimens belonging to ASFV

check for
updates

Citation: Ilya, T.; Menoldorova, S.;
Kang, 5.-5.; Yun, 5.; Byeon, H-5.;
Mariia, N.; Jeon, B.-Y. Development
of a Real-Time Recombinase
Polymerase Amplification Assay for
the Rapid Detection of African Swine
Fever Virus Genotype land 1L
Pathagens 2022, 11, 439. https:/ /
doi.org /10.3390/ pathogens11040439

Academic Editor: Marta

Martinez-Avilés

genotypes I and II. The sensitivity and specificity of the assay were 96.8% (95% confidence interval
(CI): 83.3-99.9) and 100% (95% CI: 88.4-100.0), respectively. The agreement between the real-time RPA
assay and a reference commercial real-time quantitative polymerase chain reaction (qPCR) was 100%.
The real-time RPA assay had a detection time of 6.0 min (95% CI: 5.7-6.2), which was significantly
shorter than that of qPCR (49 min; 95% CI: 47.4-50.6; p < 0.001). Thus, the developed real-time RPA
assay is a rapid and accurate diagnostic tool for detecting ASFV genotypes [ and 11

Keywords: African swine fever virus (ASFV); recombinase polymerase amplification (RPA); CP204
gene; genotype I; genotype 11
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(B)

African swine fever (ASF), is highly contagious disease in both domesticated pigs and wild
boars, is caused by African swine fever virus (ASFV). ASFV is an enveloped virus with a large
double stranded DNA genome belonging to the member of the family Asfarviridae and genus
Asfivirus. ASFV can cause high fever (approximately 41-42°C), vomiting, diarrhea,

(A)

Development of a Real-Time Quantitative Polymerase Chain Reaction

for the Detection of African Swine Fever Virus

Sungkyeong Lee!, Sezim Monoldorova', Seungri Yun!, Ilia Titov2,

Shinseok Kang?, Jumi Ahn', Bo-Young Jeon '+*

'Department of Biomedical laboratory science, College of Software and Digital Healthcare Convergence, Yonsei University, Wonju 26493 Korea

*Federal Research Institute of Virology and Microbiology., Russian Academy of Agriculture Science, Pokrov, Russia

hemorrhage of eyes and skin, and high morbidity and mortality maximum 100% in pigs.
In 1921, the first outbreak of ASFV emerged in Kenya, it has continued to circulate and spread

*One Health Frontier, Wonju 26493 Korea

Name

5-3

Target

ASFV_VP72_gBlock

P72 gene

CCCCGTTACGTATCCGATCACATTACCTATTATTAAAAAC
ATTTCCGTAACTGCTCATGGTATCAATCTTATCGATAAGT
TTCCATCAAAGTTCTGCAGCTCTTACATACCCTTCCACT
ACGGAGGCAATGCAATTAAAACCCCCGATGATCCGGGT
GCGATGATGATTACCTTTGCTTTGAAGCCACGGGAGGA
ATACCAACCCAGTGGTCATATTAACGTATCCAGAGCAAG
AGAATTTTATATTAGTTGGGACACGGATTACGTGGGGTC
TATCACTACGGCTGATCTTGTGGTATCGGCATCTGCTATT
AACTTTCTTCTTICTTCAGAACGGTTCAGCTGTGCTGC

in Europe, Russia, and South Africa subsequently. Most recently, ASFV was first reported in
China in August 2018 and spread to Republic of Korea in September 2019,

Since its identification in 1921, outbreaks of ASFV have been reported in more than 60
countries around the world. Thus, high sensitivity and specificity detection is important to
decrease a serious threat to the global swine industry and national economies.

Real-time quantitative polymerase chain reaction (qPCR) 1s a widely used diagnostic method
due to high sensitivity and accuracy. Therefore, we developed qPCR assay targeting conserved
region of the viral p72 gene, involved in virus attachment to permissive cells, and capable of 2
detecting multiple genotypes. Our gPCR assay detected more specific ASFV and had more

sensitive than OIE-recommended qPCR use TagMan.

Introduction

African swine fever virus (ASFV)

The sole member of the family Asfarviridae, only
known DNA arbovirus =
Large double-stranded DNA genome ranging from 170
to 190 kilobase pairs (kbp) that encodes more than 150
open reading frames (ORFs) -
The virion is ~200nm in diameter and possesses a
multi-layered structure consisting of the nucleoid, core
shell, inner envelope, capsid. and a host-derived outer
envelope

The p72 major capsid protein and four minor capsid
proteins make up the viral capsid

Viral p72 gene

Genotyping of ASFV has been based on a 478bp

variable region in the C-terminus of the viral p72 gene
Both, conventional and Real-time quantitative PCR. fuwpe s
(qPCR) formats targeting conserved regions of the viral
P72 gene

Transmission of ASFV

Transmission between pigs and boars can occur at the
livestock-wildhife mterface

ASFV can be transmitted between soft ticks of the
Ornithodoros ervaticus complex and domestic swine,
and ticks serve as persistent reservoirs for the virus

Epidemiology of ASFV

“Genotype >

Amplification
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The first emergence of ASFV was in Kenya in

1921

- Between the late 1950s and early 19805, ASFV (D)
emerged in Europe, Russia, and South Africa

<Genotype 11 >

In 2007, highly virulent genotype I ASFV

strain occurred in the Caucasus region and

spread into the Russian Federation and Europe

In 2018, Reaching to China and spread to 2

several neighboring countries in South Asia

including South Korea
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Symptoms
High fever, coughing &'
or labored breathing
Weakness and
difficult standing
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(A) Primers 72p-3F:CTTCCACTACGGAGGCAAT and 72p-3R:TGCTTTGAAGCCACGGGAGGAATA

were designed and amplify viral p72 gene of ASF'
probe 72p-3P: FAM - ACGTTAATATGACCACTGGGTT - BHOQL. (B) An amplification target sequence

and gPCR amplicons were detected with a hydrolysis

of the viral p72 gene were custom-synthesized by Integrated DNA Technologies Inc. (IDT Ine,. Coral Ville,
1A, USA). (C) Ten-fold serial dilutions of target DNA (p72 gene) were subjected to amplification with
72p-3F .72p-3R primers, and 72p-3P probe. (D) Ten-fold serial dilutions of target DNA (p72 gene) were

subjected to amplifi
Animal Health(OIE)).

control DNA.

1l

tion with OIE-3F ,OIE-3R primers, and OIE-3P probe (World Organization for

ons

In this study, we have developed a Real-time quantitative PCR method for the detection
of the viral p72 gene of ASFV using designed primers, probe, and synthesized positive

Testing of developed method was performed on samples, which belongs to genotype 2,
which is the most widespread in different countries (36 samples total).

- Miscarriage, abortions, and stllbirths

- Vomiting and + The detection limit of the gPCR which was designed in this study was 5 x 10" copies.
Diarrhea = + Our gPCR assay detected more specific ASFV and had more sensitive than OIE-
- Red or blue blotches Dot recommended qPCR use TagMan.
around ears and snout i
4]

High proportions with the disease will die

within 10days

Name Target Sequence 5'-3°

72p-2F GCTCTTACATACCCTTCCACTAC

72p-2R P72 gene FAM -ACGCACTACGGAGGCAATGCGATT- BHQIL
72p-2P GTATTCCTCCCGTGGCTTC

Refe
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whole-genome sequencing of African swine fever virus." Firuses 11.12 (2019): 1129
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Detection of African Swine Fever Virus (ASF) using
Recombinase Polymerase Amplification assay

Monoldorova Sezim!, Titov Ilia®, Shinseok Kang?, Jumi Ahn!, Seungri Yun!,
Sungkyeong Lee!, Bo-Young Jeon!”

'Department of Biomedical laboratory science, College of Software and Digital Healthcare Convergence, Yonsei University, Wonju 26493 Korea
“Federal Research Institute of Virology and Microbiology, Russian Academy of Agriculture Science, Pokrov, Russia
*One Health Frontier, Wonju 26493 Korea

African swine fever (ASF) is a serious contagious pig disease that produces a wide range
of clinical signs and lesions. ASF virus (ASFV), the causative agent for ASF, can spread
very rapidly. African swine fever (ASF) is an enveloped DNA virus family.

Asfaviridae and genus Asfivirus. There is only one serotype of ASFV. However, there are
16 genotypes and different strains. ASFV highly resistant to the environment especially in
blood, excretion, pork and pork products such as sausage, ham etc. ASFV durable at low

10° 0¥ 10¢ 10

temperature for 3-6 months. It can be transmitted by direct contact with infected animals, - m.h -

indirect contact with fomites, and tick vectors and infected animals can become carriers for - ‘
ASF. In order to detect a rapid sensitive and simple diagnostic method for on-site detection - 10
of ASFV is required. A recombinase polymerase amplification (RPA) was developed using -

a pair of specific primers and probe. The RPA detection could be accomplished in 10 to e

15 min. RPA showed detection limit as real-time PCR, and there was no cross-reaction
with other viral strains. A simple and rapid RPA detection method for control and

investigation of ASFV protection, Also the RPA PCR is available in CX96 Real-time PCR * Fig 1. Amplfication curves, which Inlicates Incres orfl 4 over tims,
Numbers near curves indicates concentration of diluted samples.

m@.@@@

and Rotor gene machines.

Ampiigetia %

= African Swine Fever virus

RFU

= African swine fever (ASF) is a highly contagious

viral disease of swine which causes high mortality,

ol
a 0 20 0 R
Cychen

= Fig 2. Amplification of ASFV samples by CFX96 Real-Time PCR machine

approaching 100%, in domestic pigs:

ASF is caused by a large, double stranded

DNA virus, ASF virus (ASFV). which replicates

TeE217
predominantly in the cytoplasm of macrophages
and is the only member of the Asfarviridae family, = Symptoms s ¥ L a—
genus Asfivirus; * Infection of domestic pigs leads to a lethal :‘
* The disease caused by this virus was first hemorrhagic fever for which there 1s -
identified in Kenya in the 1920s; no effective vaceine.

There are 24 genotypes and 9 serotypes of ASFV; = ASF virus (ASFV), which replicates

In 2007, the disease spread again out of Africa into predominantly in the cytoplasm of

the Caucasus, especially Georgia, and in 2014 it macrophages

reached the eastern territory of the European Coere smnn st
Union. = Fig 3. Amplification of ASFV samples by CFX96 Rotor Gene PCR machine
= Epidemiology
Conclusions

* Vector- Wild Boars (in Africa — Ornithodaros ti
= Reservoir — Wild boars (in Afiica - Warthogs)

= In this study, we developed a Real-time RPA method based on Exo probe for the rapid and
sensitive detection of ASFV,

Testing of developed method was performed on samples, which belongs to genotype 2,
which is the most wide spread in different countries. (30 samples total).

The detection limit of the Real- Time RPA was 5 x 10" copies.

It 1s necessary to evaluate this method using wide range of clinical samples. Interpretations
= Scheme of ASF transmission were limited by the small sample-size, but the results suggested that the developed RT-RPA
performed well in ASFV detection.

* Transmission
- By bite of infected ticks
- Mainly by human activities

Afriean Swine Fevar

Acknowledgement

This work was supported by a grant from the Bio-industry Technology Development
Program (grant No. 320071-02), the Ministry of Agriculture, Food, and Rural Affairs,

_,.: Republic of Korea.
[ w |
L References
* Mechanism of RPA [1] Galindo 1, Alonso C. African Swine Fever Virus: A Review. Viruses. 2017 May 10:9(5):10
Mechanism Recombinase Polymerase Amplification Balanced inleraction of racombinin 3. doi: 10.3390+9050103. PMID: 28489063; PMCID: PMC5454416.
e e (2] Gallardo C, Fernandez-Pinero J, Arias M. African swine fever (ASF) diagnosis, an essenti
‘crNeing sgend |Carbouma 70) i eusanial al tool in the epidemiological investigation. Virus Res. 2019 Oct 2;271:197676. doi: 10.1016/)
Tot n sppciic and affcient smpification i
.virusres.2019.197676. Epub 2019 Jul 27. PMID: 31362027.
iy Y:qux [3] Yoo D, Kim H. Lee JY. Yoo HS. African swine fever: Etiology, epidemiological status in
m@f} i Korea, and perspective on control. J Vet Sci. 2020 Mar;21(2):¢38. doi: 10.4142/jvs.2020.21.¢
bl : ‘P‘m 38. PMID: 32233141; PMCID: PMC7113569.

f

(4] Piepenburg O, Williams CH, Stemple DL, Armes NA. DNA detection using recombinatio
n proteins. PLoS Biol. 2006 Jul:4(7):¢204. doi: 10.1371/journal. pbio.0040204. PMID: 167563
88: PMCID: PMC1475771.

Polymarase )



KMB 2022

49" Annual Meeting & June 22 weo

— 24
International Symposium S
The Korean Society for Microbiology and Biotechnology
HICO
2022 KMB Selected Five Leading Technologies in Gyeongju
Microbio/ogy and Biotechnology Korea
CONTENTS -
KMB Board 2
Organizing Committee 4
Conference
Venue Information 6
Schedule 7
Plenary Lectures 9
Special Lecture 14
KMB Lecture 15

International Symposium 16

Symposium 20

Poster Session 45

2022 Bio-Exhibition 151

Author Index 159
KMB




49" Annual Meeting & Intemational Symposium

Poster session

J22

Development of Recombinant Viral Antigen for p205 From African Swine Fever Virus
Junghun Kim', Jaewan Park”, Zion Choi”', Haklwun Ka ", Bo-Young Jeor™, and Minsun Hong"
“Dyvision of Biokopical Scicnee and Theclmology, Yonsed Umiversioy, Toiin 26493, Repbilic of Kowva, “Deparsnent of
Fjoanadical Laboaa Spionce, B Dinversioy, Wonie 26493, Ropablie of Kovpa

Study for Recombinant Viral Antigen, EP402R, of African Swine Fever Virus

Jaevean Park, Junghun Kim®, Zion Choi", Hakhyun Ka", Bo-YoungJeort, and Minsun Hong"
"Division of Bivlogical Science and Thechnolegy, Yonsol Universipy, Worn 26493, Repudilic of Kovea, “Deparsnent of
Hiowoalival Labovagory Scionce, Yonse Universin, Wonge 26493, Repabdic of Kevea

MEEckiEIR Supp\esses AtSpic De\inEGtis VIE T2 F-¢/IF2-y-IRduced IRTEMMEGISR iR

daCap Cells

Jae-Hoon Oh'?, Seung ho Kim'%, Hyung won Ry, OkeKyoung Kwore, SangrBae Han', J-Won Park™,

and KyuncrSeop Al

“Colleae of Plamacy: Clamabd Nagonal Dnversin, Cheongiv-si, Clnptachonadbud-do 280600 Repiblic of Korga,
“Nawwal Modicine Sesearch Center, Kovva Bosoarnch Insiltae of Biasclence wwl Blotechmolam (RERIBR, Clameiud 23116,
Fopeeidic of Koo

Expression of SARSICoMIZ2 Antigens on the Surface of Lactic Acid Bacteria for the Development
of kral Vaccine

Inrchan Hwang, Remifyn Mendoza, Jeong Min Yoo, Jae Seung Lee, and Dae-Kyung Kang’

Depariment o tmamal Resopves Seionce, Dankook Uiversins Cheanan 3110, Repalic of Kowa

Design and Production of i ohoclonal Antibodies against Red Sea Bream aidovirus IRS4Y)
Bynalon-Joo', S0o Bin Park!, Jong Ho Lee!, Hyourgy Jur Kint', Tae Sung Jung®, and Ki Hwan Moon™
Divisien of Comverpance on Marine Setenec. Kovva Maririme and Ovcan Universipy, Busan 40112, Repelic of Keroa,
OUE Retmvnce Laboratony for VIS, Navional fistitie of Fishorics Scicnee, Bisan 46083, Repeblic of Korea,
Eabovzrory of Aquaic Al Diseases, Coeongrang Nadomal Uiyversin, S S2828, Ropubdic of Kooga

Analysis of the Potential of Exesomes Secreted from Helicobacter pylorPulsed Dendritic Cells
as anmunomodulators

van Jung'=, Seorin Park%, JonarHun Ha', Jeongrih Shin®, Jeongrgyu Chei ', KyuMin Kim'™,
SeungrChul Baik ™, HyungrLyun Kang ™, Mirrkyoung Shin'<™, and WoerKon Lee ™
Deparsmoin: of Microbiolomy, Colfene of Modicine, Geonanane Navional Uiiversan, Jinse Ropubiie of koved,
SRR Comer jon Hisnan Resowe Dovelopment in S Bio=Health Indisnn, Deparmicns af Cospverpence Medical Science,
Cvoangmang Nosional Uitivessity, Jinin 52727, Republic of Kovva, "Rosoarch Detinne of Lik Science, Gvoongang Nosioal
Llanjvewamian, S S2828, Repaebd o Kewwa, “festitoe oof Lladeh Scienoe Shveagsaung Nattona! Umiversite S 52727,

Rperdic of Kevaa

phe Novel Side Effects of Vaccines Detection Sensor with Electrocardiogramiand
Computerl Aided Diagnostic Algorithm
JongrHa Lee, Seok-min Hwang, and An-Chul Heo

Exparamens of Biooncecal Enganeering, School af Medicine, Kesmyvierg Univorsin, Dacen, Repreblic of Kovea

KB 2122



Study for Recombinant Viral Antigen, EP402R, of

African Swine Fever Virus
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Afiican swine Tever (ASF) b a seren)s Infoctioys disease in
pigps. Upon infection with the African swine fever virus (ASFV)
N pigs, severe hernomrhagie fover ecours and resudis noa
recriality rate of W05, After ASFY was fiest rmported in Komya
i 1921, ASF esses hinee bien rapidly Bncressinn in Europs:
and Russia, and pecendly in Forea and othor Asian countries,
Duse 1o e vl vaoci: for ASFY, @ promet dixanesis is
NeCRESArY And VaCnAon prodram s be developed. n
ooy stk an ASFY imeunegenic protein, ASPVEERA0ER. was
salctod a5 a condidine to use for a recombdnant antigen for
diagnesis s vacciniation st ASFV Enlectiisn. The
recombinant ASPEPER. prosdin was  prepaned  using
bacterial Xpression Systerm. The puriied ASFVEP40IR was
charaeiizod Laophysicllly B Jddiion, Evenunegoniciny of
the ASPVERIOAR was cmpirkcally tested in vire as welll o in
wihves, chimormsirativeg a potenitial application of the recombinan
ASFVEP4OGR for ASFY Infection didgnaesis and for sulbunit
R 1y

African swine fever 18 3 disesse caused by dwe Adrican swine
Torver virus, with a mortality rate of 1004 when rdected with
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kNG A PR N Eeestock TaTS that hined boin infecked 1o
SUpPress addiional infections With hioh nRc@ine Depse
e probbG. (e S nd COrm s ity aveaslabiBe Ve s
to date due o the complen siruciuee of dhe vines. For that
reason, it is ugent o devdllop a ASFV vaccines and kit that
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Development of Recombinant Viral Antigen for
p205 from African Swine Fever Virus

Junghun Kim, Jaewan Park1, Zion choil, Hakhyun Kal, Bo-Young Jeore, and Minsun Hong?

1Department of Biological Science and Technology. Yonsei University, Wonju , Republic of Korea.

Department of Biomedical Laboratory Science, Yonsei University, Wonju, Republic of Korea,

African swine fever vis (ASFV) is DNA virus,
belonging to the Asfarviridae familly, and causes African
swine fever (ASF). ASFV infection in pigs has no
noticeable symptoms in early stages but is highly
virulent with ~100% mortality rates in domestic pigs.
Recent and frequent outbreaks of ASF have been
reported in many countriies inchuding Korea. Daspite the
severity, there Is no availlable vaccine for ASFV infection.
Therefore, it is critical to perform a rapid diagnosis at an
early stage of ASFV infection to prevent from further
transmission and to reduce  econOMEc  damages.
However, ASPV diagnosis must be accurate since the
false positive results cause o slaughter pigs in
domestic farms. In this study, an ASFY antigen, ASFV-
p205, was selected as an economical and effective
candidate for diagnosis of ASFV infection. Recombinant
technology was used to produce and purify the ASFY-
p205. During studics, we experienced instability of a
purified ASPV=p205 and screened o optimize the ASFV=
P205 preparations. Finally, the ASFVa p205 succeeded 1o
purify in pure and in stable form and proceeded 10
further applications for diagnosis and for vaccine
designs.

Fig A Schamatic cagram of the developirent of ASFV \aodines and
cagriostic kis.

EL SDEPAGE recubt of NENTR purfication of AGMVR205 prowin.
Ca SDSPAGE resudt of purificafion of ASPVR2051 and AGHpG=i.

African swine fever is an infectious disease caused by
the African swine fever virus belonding to the
[Asfarviridae, and the number of cases in Southeast Asia,
inclucing Korea, is increasing rapiciy, It is a very serious
disease socially and economically because the mortality
rate reaches 100% in the event of African swine feven
Despite this seriousness. the number of structural
proteins of the African swine fever virus is high and the
size of the virus is large, making it difficult to induce
effective immimity, so there is no commercialized
vaccine so far In addition, it is very imponant to rapid
diagnose infections in pigs. Because when pigs get
infected, they must be killed i the farm to control the
infection. Accordingly, a diagnostic kit was developed to
contain an ASP\V-p205 protein antigen derived from the
African swine fever virus and to use for the antigen as a
vaccine candidate,

@E@@
| O

D ELESA

= ASFV-p205 wASFV-p205-9 = ASFV-p205-2
Fia2 A Scheratic dizarsmiof ASPV diaonos i metheds with ELISALsInG

ASFVLRE0S prolein Fagments ac i
B. ELISA resuits. of binding abiity of fragment o ASPy-inlactzd
SEAUM AW,

L
FiS A Tiraeline of immurization andblod collecion of ASPVR206 fragment on
CHEBLE mioe.

B. Resuits of antibouy production for ASFY aferinoouation of ASF el
anigen t CSEELATie.

€. Results of antibody produciion for ASFY after inooubtionof ASF\anals]
AN 10 CHEELATION.

+ The yield and stebility were evaluated for recombinant
ASFVp205 proteins into various fragments.

- ELISA using purified ASF\-p205 fragments and serum
from pigs infected with ASFV confirmed hiigh reactivity|
of the purified recombinant ASF\&p205 antigen.

* Immunization of the purified ASFV-p205 antigens
ensure a potential use as subunit vaccine candidate
against ASFV infection in pigs
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Abstract

African swine fever (ASF) is a contagious viral disease of pigs, causing
enormous economic damage. Since the first outbreak in South Korea in
2019, ASF outbreaks have continued. To facilitate control, it is important to
understand the genotypes and phylogenetic relationships of ASF viruses. To
analyze the whole genome of the ASFV isolates, the ASFV genome was
analyzed using the whole genome sequencing method and hybrid capture
sequencing using an ASFV-specific probe. The genome-wide sequencing
for ASFV showed significant agreement between the two sequencing
methods, especially at low concentrations or when there was contamination
of cultured host cells, it was found to be useful to analyze the ASFV
genome using hybrid capture sequencing using specific probes.

Key words: African swine fever virus, whole genome sequencing, capture
probe-based sequencing.

Introduction

African swine fever (ASF) is a DNA virus in the Asfaviridac Family; genus
Asfavirus and 1s the sole member of its Famly. ASFV is a large,
icosahedral, double-stranded DNA virus with a linear genome of 189
kilobases containing more than 180 genes. It replicates in the cytoplasm of
infected cells and is the only known virus with a double-stranded DNA
genome to be transmitted by arthropods. ASFV causes a hemorrhagic fever
high mortality rates in pigs. ASFV oceurs through transmission eycles
nvolving domestic pigs and wild boars (in regions of Asia, Europe and
Africa), wild African suids (warthogs, bush pigs, giant forest hogs), and
soft ticks (genus Ornithodoros) which act as a reservoirs and vector (OIE,
2018). In these wild hosts, infection is generally asymptomatic. ASFV does

not cause disease in humans.
= Scheme of ASF transmission
= Epidemiology
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Conclusions _

Whole genome sequencing ot African swine fever virus using capture probe was
very useful to perform whole genome sequencing of ASFV isolates.
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Technology, Yonsei University, Wonju, Korea

African swine fever (ASF) is a fatal pig discase that threatensthe global pig
industry. There is a lack of commerecially available vaccines for ASF, so an
effective vaceme would be a true breakthrough. In the study, £. coli was
used to express and purify a recombinant fusion protein combining the ASF
viral proteins p30 and CD2v. Purified recombinant p30 and CD2v
expressed alone or fused were used as controls. Humoral and cellular
mmmunity induced by the protein was evaluated i mice, and then the
Immune response was evaluated in pigs. Cytokines including antigen-
specific IgG responses, mterferon-y, and tumeor necrosis factor-o were
measured. Our results suggest that it has excellent immunostimulatory
activity and immunogenicity in mice and may be a suitable candidate for
inducing immune responses in pigs.

African swine fever virus (ASFV) 1s a DNA virus belonging to the
Asfaviridae family and is a large icosahedral virus with a linear genome of
189 kilobases containing more than 180 genes. ASFV causes hemorrhagic
fever in pigs, has a high mortality rate, and causes great damage to farms. A
vaccine has been developed to prevent this, but no vaceine has yet been
commercialized. Various vaccines have been attempted against ASFE, such
as attenuated live vaccine and subunit protein vaccine, and in this study, the
unmunogenicity of the vaceine was analyzed by expressing the ASFV
protein.

= Cellular Immunity

Conventional 0C

_HOR

N - oD <+ @

. cts m o calie Ve T

- CDB-gated

CDB-gated

Immunogenicity of recombinant African swine fever virus antigens
Sezim Monoldorova!, Sunho Park!, Hok Young Jung?, Minsun Hong®, Sungkyeong Lee !, Bo-Young Jeon'"

I College of Software Digital Healthcare Convergence, Yonsei University, Wonju, Korea; > Research and
Development Center, HONGCHEON CTCVAC Co. Ltd., Hongcheon, Korea: * Division of Biological Science and

= Expression of ASFV proteins

ASFUgeT2a

e —

Sed ki @Nn.f
w:wwf S
Lo i #’ s, Jzﬁxf

Conclusions |

Recombinant ASFV proteins were successtully expressed using E. coli-expression
system. The expressed ASFV proteins induced immune response.
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