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1. A7t o] 7

O "ol 2y BE AEST F 7 tddsta 7% o2 e W19y TS A7,
F71 o2 NEe 75 49AZ F don mu=z A3 Ao o] H. 4 dxt
BAAd vtelg 2o 23 g AP AAA 8 ARelddE. oo Wt = AW AT
A WEAlE 4 T4 e A Ed&s @A AW S vEHAs 24 ATES
SE9 ulojgl2~A AW} ulo]2~ MEA (virosphere)e] thekAlol thik =4S A 7]7]
AZFgE ey R vlold 27t AEA HAZAE violg 2 A R0 7 EA
B A2 Holddw

O AT olmeAAGY T ZEvhulole £ dF-19 BAHoE AWF wolH sy Yl
g @el #ao] ol wolAm 98, SAVHAME Ao tiE gegel Auy
i d Agstal glom o= QI TS AAE, WA AY olF AT, FAHE M4 550l
AZEeE A3 - BAAH EAE dorla e B AT 5EUF He bE sE 5 AR
zel A% @A e g Aol F2 WAY (E 1
F L 3y 2 Fo SAF vlolg 28 AW F ddA 55 (2 HFAAYGER, NCBD

a4y B TE NCBI Al 2 dlolg 3}
o} ]9 ] &3 African swine' fever virus A1E 7}%—@"3_‘%‘! Genome assemblies: 144
(Asfaviridae) (S8 dA) Sequence reads: 1

el Foot-and-mouth disease virus AlF 7FEH9s Genome assemblies: 8
(Picornaviridae) (S8 dA) Sequence reads: 1

A1 Classical swine fever virus AlE 7FEH9s Genome assemblies: 27
(Flaviviridae) (S8 dA) Sequnece reads: 1

PR Bacillus anthracis A2F 7hEHEs Genome assemblies: 304
(Bacillaceae) (58 dA) Sequence reads: 6

AR Y27 T F7] r:;icrl:teorr;i;ﬁ]i:: \iijs A3E =AY Genome assemblies: 2
it Urteriviridae) (Ire]g L AD Sequence reads: 2

A S ) Porcine epidemic diarrhea virus A3 7= Genome assemblies: 44
(Coronaviridae) (Iurae| A Sequence reads: 1

Bovine viral diarrhea virus | sHSEHGEEA A4 HYA _

ZeHtol 24 A (Flavivirida) ° —#Z o %jr;fg %]Z;) g Genome assemblies: 6

A M snfola~ | Porcine circovirus type 2 |‘EEEARASERA 24 BHAA .

FEE (Circoviridae) (Yurate] g dA) Genome: assembles: 2423

EtA-ABR: el =2 PN Bovine coronavirus THEFGEEA XA Bl Genome assemblies: 2

EE (Coronaviridae) (ke YA Sequence reads: 1
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3. 89 Y 7HsAel =L HielE & 3T Rt A AMEA]: FHFAH AR, NCBD
Ay HAAE TE NCHL A2 HlolE] 3%
Yzhilo|g2id= @;;12;;1;12236‘) %%%%zi:;i;ﬁ;gs e Genome assemblies: 14

2k 60~80%2] A% 7+ (Emerging infectious diseases)o] ok FEZRE 7|0 E3)

715 Wslel gEo w44, FA ol Ae o MEE ¢ 7159 wAERE 2d9d SAY
AAA W A2 =79ol soll HET Aol o3 ALY AEHE ol SUHEHI A=
FAR, 2F 498 234 oS EEZRH A 7S5 gid ¥HdA fFE2 T8 59
At wheba olH g FAo o] WAAE AlES] wHsta Mok IAAE FASE
Zlo] $AEH ole} BEo 4AF AWl g nlolgjx Fxo 7tE 9 oAl FE AL
s ddS Feotste AL A A oA SAdd me Fagh

Hdd AT Lo g TS FEolA violE s ARTE FHEHO & JlEsEE FHY
oA ZE(peri-domestic wildlife; AXF, @42, WFg, v, 709, 745 5 A A2
dAF=(scavengers)o] Hiol# 2~ AR 5 EIF A FaE oo I

nholg] 2o 4 7)QIGHE FBSF} nolE 2o
RFUE A% whol g
H7 PUA® o

Fobe] 01 ARPL AAHoE FAsn

ofA Aol AEATY (Ailuropoda melanoleuca)®] X ZE-S T3l vlolE& AT 23 33
FEZEYH A" gIZ2uyblold & (Picornavirales)?} Genomoviridaes}e] wlol# 27}
oMo ZFAA HHE HlolH e F2 AEAHes Efiste Aol THWe. R

Smacoviridae¥}ol| &3sh= MZL 1A|lTA] blolgl 27 BHeld o] oAl S0 A 1 E.

AL 2 - WE vpolgso] A&d FHH 2o 0@ dAS AFsA &8 o8 B WA
AT f2) 2% Tewel 2Fud HAE NS HasT = YL
A5-ZFEFAM] 2ol Z7E FAl Wk AET opAERoIA Y vlolF AT w
Zas)4. A4 AAsh A8 AANA vlolE SABe] tiF A7} obF WY Fol]

b olS® AT A9 TEolNe] WAz A8e A olala] AsAE =4
nfolg o] Ao S o] 5 AWt Zlo] W T Uolrt olH @ wWetel A A



7o o QI3 4. uF PY A FdokAok
Z7ke] AhSY AGEe BA YAE & FFA, BFE LT 53, hES A BRA
A3 e olel@ AulePel Wke 9 QA £ MIAIM A 8E 2age
WA} el gl FLF WA= F.

A Y AL Astel AN shEe] A4AE HFEE JhE AU FAE 3
Mol opEFWE oz AR oy FAFS WAEA FA M Fynanthropic
rodents) & T oMIEER EF AT D 5T AAXE FHA W olEH 3ol
Z7ketd Ao o A7kt hEel i@ WAAe] Ano] UE AEAE Fol.

Fdotilol Ao AR oT FF U ofxest NG} FHopAol A the] 4L
oz o]g Aeje A AvEs WAde] Wolg AT o Zalrlel Aget 20204
o E

919 @ ATAMNE ol Aok AZe] LS kYEFAAM AR 1674 2
el welel ) WetmestolA 2R A 09%e] RANE 2E Ao nud v 28,

ool Ay o F=ERE AT Ao Vi AW (F HF U 7Y 7ol A
T8 AWMF Hlol# 2, HEo] A dE XA ¥ HAA HlolH 29 FHAE HHOHE
Aol ERE7] 9t SiE w7kt ZAIEE AAE TSl ol d Ao AAHoR
Wssh7] 91 g vhdshe AT Bag

¥ 4. 3ol ol Y A FQ $AF vlolgl 2~ g 2E(ZX: WOAH)
A9 B Hu 271 T arjol B 24 H A
:}j Lyssa virus (Rabies virus) | Lumpy skin disease virus | Foot and mouth dsesse vins | Bovine viral diarrhea virus
; (Rhabdoviricae) (Poxviridae) (Picornaviridae) (Flaviviridae)
- =gt Al
=t A BLL Eml/\] ZE Yo}
QI Ao} el 2oz
g o] Ao} A=A o}
=27} e~ o | o] Ao}
1Fm} kg o] A o}
1| Fwf g = 1| Fwf
B = HEY Bl =
H EY
=L oz |7} A dH A7 S F7 ST HA L 2AAN 7| HE
]:H . .
o African swine fever virus rPoriglteO rezroﬁ;zunf;nrgs Classical swine fever virus Bovine herpesvirus 1
= (Astarviridae) Cspirafory” Syncr (Flaviviridae) (Herpesviridae)
Al (Arteriviridae)
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e | o] Ao}
e QIE U Ao}
=7} | o] Ao} ] Qkn}
1| Fwf - | o] Ao}
1 <Fm} S A7EE
Bl = WEY B =
HEd H B
AR | HAJDZSFAHAF AEFAA A AFIAN A R oA 279
3
9 Influenza A viruses Bovine leukemia virus Pseudorabies virus (Suid herpesvirus 1)
; (Orthomyxoviridae) (Retroviridae) (Herpesviridae)
I E=H A o} QIE | Ao}
7 Zg o] Alo
=7} EE SN | o] Ao}
ek 7l A A% Rk
'8 . 4 . o .
9 Newcastle disease virus Transmissible gastroenteritis virus Bluetongue virus
;‘] (Paramyxoviridae) (Coronaviridae) (Reoviridae)
=7} Zef| o] Aok 1| Fwf ATEE
O AFHoE B A9 Bre Iy 2 A9 2L Y 49 $8 A9F A9 o
ZAYY ATE B3 T AWE woldz FYAAE TEHeE AY. ARF A
22082 s AA, FAPYS T vtolgx AF/EA FHOR AAF e 75,
FUel 7t AW ulolg e B4 %_‘—*4011 Zad A48 Ydole Fu P 7Y 7
ATE B wAUZE 79, AA, A - 8F FEEY 27 §9 - 2PA 27] g8e 9
Az Ay Ty 59,

_‘I‘I_




2. ATALAAL 59 HF o

2.1. AFMNERA L] HF EF
@) 5{-14] Ez Ay 9 2 ¢
HE mlolel = FHAAE 7=

2.2. AFMFA 9 dAE FEF
@) %X%]Eﬂugﬂﬂ% B3 vlolH X~ A FH/EAR FHOE HAH U 74
23 MOU A=A

A% FA AEAY W 53

e
4
I

O =9 71=dH uol# 2ol

AR ol %n D 3Y /14 ATE
59 WAUZS 3
D 7hEAY delgs ATE AF T ok BE AE 53
) vholel s R w3 T2 obe 9F FAMAAUNE ol §F FAHES) FH FUFE
A4 48 mUHPS 9% dTUA A4 2 ATAA 75
O A WF AFAY 27 FY -2 :

A A 27] s

nllo

9% 2A s2o Ay 3y

O A WFY =g FUA = 3t oF =g A
D efie) A A
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23. A7 =¥ W&

7L SAEEE 5% Hlolg s dZ/EAR 7RHeE AAF dE ) 7=

D =mA9Y 78k F+5& #% MOU A2

O Zddsn AHTe wEeYD P2 Fad /B AP FHs] s
MOUZE AAZS. o gofol wet wlEY2] Central Vietnam Veterinary Institute¢} =2
A1 9] Islamic University Biotechnology and Genetic Engineering¥}e] ztell & go] o] 4
Ao o ol& B WEwel vlolgast BA R wIeeA] AT P FAF
8 By} 84 AT 2 wEE 223 A dudAzE HEY =9 Do Van Tan 97
I} =2l Al =9 Md-Mafizur Rahman Zxl4=7F #od 3

® 5. HEGE/ YA - Zddigta AEdEgd 3 MOU A4
=7} H| E W= ke Al
MOU ) ) ) Biotechnology and Genetic Engineering,
Central Vietnam Veterinary Institute ) . )
71 Islamic University
A
t: Do Van Tan Md-Mafizur Rahman
[}
B
o . Department of Virology Biotechnology and Genetic Engineering
=
g | A .
24 o AT A
_Zr_
E
. v
SH | omemsom o
NE ) ) v
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A : 2022 International symposium of Instittute of Foreast Science
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Fu AE 2 e
1 The spread of lumpy skin disease in Asia

(Prof. Yung Chul Park, Kangwon National University, Republic of Korea)

Transmission dynamics, molecular identification, and genomic characterization of
2 lumpy skin disease virus in Bangladesh
(Prof. M Mafizur Rahman, Islamic University, Bangladesh)

Phylogenetic analysis of emerging infectious diseases in pigs and cattle during
2019-2022 in Vietnam
(Dr. Van Tan Do, Institute of Veterinary Research and Development of Central
Vietnam (IVRD), Vietnam)

o Visiting pattern of wildlife to agricultural land .
4 (Dr. Sangjin Lim, College of Forest & gnwron)mental Sciences and Institute of Forest
cience

Perspectives on mathematical models applied to invasive virus diseases for animals
5 (Dr. Tae Soo Chon, Ecology and FutureK Rese)arch Institute, Busan 46228 Republic of
orea

Session 6.

Virome Databuse Construction, Infection Mechanism and Spread Model Research
for Preemptive Response to Virus Spread
rue Buld 407 Roons 608, College of Fredt il Envirorunental

Chair : Prof. Yong Chul Park  (Kangwon Natioml University, Korea)

4001429 The spead of lumpy sdin disease in A

(Prof. Yung Chul Park. Kangwon Noti y. Republic of Korea)

Transmission dynamics, molecular

virus in Bangladesh (Prof. M Mafizur Rahman, Lﬁl.um niversity. Bangladeshy

14:20-14:40 f hmpy sdin  disease

Phylogenetic analysis of emerging infections diseases in pigs and cattle during 2019-2022 in Viemam

14:40~15:00 1 Vin Tan D, Institme of Vererinary Rescarch ind Developmient of Cemtral Viemam (IVRD). Viemam)

15:00~15:20 Coffee Break

Visiting patiern of wildlife o apricultural Lud

1520-~15:40 PR & . .
(Dr. Sangjin Lim, College of Forest & Environmentsl Sciences ond Institute of Forest Science)

Perspectives on mathematical models applied 1o invasive virs diseases for animals

15:40-16:00 1y “rue oo Chom, Ecology wnd Fuhre Rescarch Institure, Busn 46326 Republic. of Kores)

16:00~16:20 Genenl Discussion

#The Session 6 was supporied by Foren Institute of Planning and Evaluation for Technology in Food, Agricultme and
Farestry m’m through Animal Discase Management Techn | logy M vancement Support Program. funded by Mimstry of
cutuee, Fod md Rl Aflirs (MAFRANFreject No. 1230152

2022 International symposium

of institurte of Forest Soence
for the 40th Annhversary of Coliege of Forest and Ervimnment. Science

| DATE: Cetoies 71, 201
| PRLASCE o WG L e Ly, g Aol Lindveeraity PO

| CREAMETED I Colag of Forest sl Swireees Soams Ol
Thw ittt of Pl Scoww PR L)

nz

>

a9 3 ZAddista 2 AetAT A 2022 A AZAA () W AAH &F (9
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3 A FH& T FsdTF 1Y
O HEWH 143 mAdg S Fall 270mte FHZMW ol 7t A W (ASF) B+ FHE
13.46%, 270u}g] o] A4 @32zl (LSD) B FHE 13.52%5 AR (138 3).
) ASFV-Vietnam kit ~ VETMAX A28809  AnyQvet ASFV PR120
* 18/270 38/270 53/270
6.67% 14.07% 19.63%
LSDV- Vietnam kit AnyQvet LSDV BR309
10/270 63/270
3.70% 23.33%
% 4 wER A< ASFe}F LSDe] e i f¥E =AM
O WA A AstzAbdl oAstd APEHIL LD I 2H D FANRE Fusy #
AAE FEon 2 A7l AT NGS 2 vk $4¢ dustd 98 414
HolHE sWE =95 (3 6).
% 6. TAFEYES T FEI 23] A8
NE A= = % GPS ol Atk e
= X E 3] Ak
ws | g | O 3y
. 23.739223,
SMC-7 Tissue Cow Magura LSD ELISA | WGS
89.157631
_ 23.578433,
SMC-20 | Tissue Cow Khamarpara, Magura LSD ELISA | TBD
89.3825759
. L 24.334829,
JSC-44 Tissue Cow Sirajganj LSD ELISA | TBD
89.685976
. ) 24.418127,
JSC-43 Tissue Cow Bonbaria, Sholonga LSD ELISA | WGS
89.488756
. 23.733562,
RMC-13 | Blood Cow Rajnagore,Meherpur LSD ELISA | WGS
88.712553
. . 23.733562,
RMC-13 | Tissue Cow Rajnagore,Meherpur LSD ELISA | TBD
88.712553
PNG-3 | Tissue Cow N/A N/A Mastitis N/A TBD
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IATE T AAUEF 79

D 74&ay vtold s 78 A% FU ok BB AE 59 8 A

O

&AW vold s ATE T 1% dolE TEHL 3l T M opIEEe] MUES
FAHAS. YT RAA B 9 ARE FHFE AL oY sHA o2 AT, AA,
FYFEL kS FstElE WBL Holw, Aol FZE] oHe ANAe FE 4]

Foll oo ARE Hus] oelg EA, MISES ZHFE AYL gl FAL
) WA AFAL AAD g 2L 2FAk &AM, AEA WELE op4
2o A4AZ HE AU E olFdoksh Aol WE. EF, FYFE AE Aol U
WA AL QA REFl U AE ARE WHOE AT + AL oGB ol F
2 A3 YR ATAAE MASHID A AT F Y W ASS I

=

WE 53 7170 2022.05.12.-2023.08.03.01 7, A&, A7), 39, Fd, A, AR, A A
Gl A F 6BIAZ, 4B, $AZ, 5B, FAB, E/2), 105 mgols, A,
NSRS, s, a3, A, SANG, An, AAT, B9, 21F @, 24
&, =%, B, 524, AAA, Q7] Heud, Mada, o HFA, P4, 2w, 5
Selma, S5, Aewa, FAN, YA, B0, Sda, dEAReAe] WA
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o] TRIzol® L

o
LS

Aol A vAE = ZA] TRIzol® LS Reagent &
J

Reagent &3} A&

Ao AAAZ F WG FHE wt

A

M

O &9 0.5g + LS-TRIzol 1ImlE 40,
50)E o] &3t 2¥ wHsg &

g 13] Y94lEeE =1 8,000g 15%, 4TCelA a5y, 23 ¥4l

WZolAM D
, RNAE

HHN'

(o]

.

33 FAS

o2 dAste] 20,0008, 204, ACE T3P

9 ol %

H} ;‘(]

ml2]

A

off

Skal

>
A]EEE =0

. 1~1.59]

94A=

o A,

of chloroform< 0.2 ml ¥ 11
15+, 13,000 rpm, 4C <] =4 AAE
%71 w2l isopropanol 0.5 ml ¥ o]FH
Hl &2 3} Linear acrylamide 5 ul 2o
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vl o] Lllo] HEE wjidE

2Ye =
)

2] Ap=e

1 o

=< FHsNeH, F3 Aee F 338AE DY

E 7. I oMEE WAE AE £3 B2(2022.05.12.~2023.08.03.)
N0H) %3

S| T3 71z NE T A9 . .

E(Order) IH(Family) Z(Species) A+)
1 Zj a2k L 1 2 2 24
2 A7 | A7 =R 1 1 1 1
] 744k 3 6 7 17
B2 U 4 8 10 73
4 &l B 1 1 1 1
: aa |22 2 3 4 5 18
e T3 1 1 1 1
6 2022.05.12. 2 24 3 4 5 13
7 ~ debat ) 1 1 1 1
8 2023.08.03. % obat Y 4 5 8 51
9 AgA A 2 2 2 17
10 e g 3 3 6 36
1 g | 39 By 3 3 4 16
12 Fd Md 2 2 2 12
13 e HY 1 1 2 7
14 A | &3k L 1 2 3 18
15 A% | FE4 oo 3 5 6 19
16 dd | A sk 2 2 3 13
A 6 11 23 338
O M= MZE o 50mL7} ©x1 1.5mL /X

< TRIzol® LS Reagent &

% QIAamp PowerFecal Pro DNA kit(Qiagen, Cat #. 51804)5 o]-&-3&}
obefj o} Z5.

6.0 m/sec®] Zz1el A homogenizer(MPbio, Cat #. FP-24
B AAZ|EL AASHA, %Nl%a] on 73

, 16= &<k vortexingdto] 4ol & A4 32 &
AMZE 1.5 ml EP tubeol <F 0.5

oluf &3} isopropanol®] Hl&S 1
% invertingsle] 4o, Ao A




108 B2k X3 Hol| AL4EE 108, 13,000 rpm, 4T ZAeA FPg FAHAES
=22 FOoWA FA3] TS AASI 75% ethanols Fo] invertingste] 41ol&. 10
B, 13,000 rpm, 4C 9 z=AoA AR A AEHE AASY JAAES AxAZ.

N
N
it
=
o
©
[

9] /A= SISPA(Sequence-independent single primer amplification)®S %
[lumina A&¥]E ©]&3 NGSE F3l3td A 3.

ol
£
olN
I
ret
o

F BHe @ vpolelavk BAF B ABAM B BAHEA HAs)
AY. MAF BAe YW FA BAL FASIA FuiFoln opy BHEL Bu A
Mol Yomz NEE FU

=
2o Az F Aya=
H al

SISPA-NGS & AFstes 4= FA AP

¥ 8. SISPA-NGS W% 714k virome #4]9] &7 njo]#| 2~

Species Family Genus
Porcine epidemic diarrhea virus  Coronaviridae Alphacoronavirus
Zika virus Flaviridae Flavivirus
Seoul orthohantavirus Hantaviridae Orthohantavirus
Gamakvirus Paramyxoviridae Henipavirus
Human Rhinovirus Picornaviridae Enterovirus
Influenza A virus (H3N2) Orthomyxoviridae Alphainfluenzavirus
Influenza B virus (Victoria) Orthomyxoviridae Betainfluenzavirus
SARS-CoV2(BA.D Coronaviridae Betacoronavirus
Respiratory Syncytial Virus Pneumoviridae Orthopneumovirus
HepatoA virus Picornaviridae Hepatovirus

O AlZoA RNA % % Nanodrop= AH&3l4 RNA 5%

g 24T Ao 2 wole s

=

2 GAKV (113.7 ng/ul), ZIKV (373.4 ng/uD, PEDV (347 ng/ul), hRV (452.4 ng/ul), SeOV
(135.8 ng/ub), IAV (208.6 ng/ub, IBV (266.2 ng/ul), HAV (350.7 ng/ul), SARS-CoV-2 (341.2

ng/uD.
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Result of Flongle

DATA OUTPUT

Estimated bases Data produced

Reads generated Estimated N50

BASECALLING

Reads called Bases called (min Q score: 9)
[ 7.18 Mb 8.02 Mb ]

Pass Fail

~ Sequence output

-~ READ LENGTHS - OUTLIERS REMOVED

The read length graph shows the total number of bases vs the read length. The longest 1% of strands are
classified as outliers, and excluded to allow focus on the main body of data.

Legend Estimated N50
1l Basecalled .-

% Basecalled

. Estimated

B (e [T
-
.
=
N
:
x
.
8o eee e e e S5 s e

Time (Hrs Mins)

Flongle

44/11,684
(Viral read/Total reads)

1,516/197,775
(Viral read/Total reads)

S

a9 4. 5ol% (specificity)& #53t7] 93 spiking test 2%

- 20

Result of Mk1C
DATA OUTPUT

Estimated bases Data produced

Reads generated Estimated N50

BASECALLING

Reads called Bases called (min Q score 4)
392.61 Mb 110.43 Mb

Pass Fail

~ Sequence output

“~ READ LENGTHS - OUTLIERS REMOVED

The read length graph shows the total number of bases vs the read length. The longest 1% of strands are
as outliers, and excluded to allow focus on the main body of data.

Logend Estimated NSO % Basocalled
1l, Basecalled ., Estimated
w0
w0
001 007 013 02 026 032 038 045 051 057 063 07 076 082 088 095 101 107 113 12

Read length (04)

_——

6100 0a'co o700 1000

13’00 1800 19’00 22700 24’01

Time (Hrs Mins)

Sample Virus read Total viral read
Flongle 6 44
ZIKV
Mk1C_Sample 50 1516
Flongle o] 44
hRV
Mk1C_Sample o 1516
Flongle 3 44
SeOV
Mk1C_Sample 40 1516
Flongle 6 44
GAKY
Mk1C_Sample 116 1516
Flongle El 44
PEDV
Mk1C_Sample 77 1516
1AV Flongle 1 44
(H3N2) MK1C_Sample 16 1516
BV Flongle 9 44
(Victoria) Mk1C_sample 18 1516
SARS-CoV-2 Flongle [} 44
(BAT) MK1C_Sample ¢} 1516
Flongle 6 44
RSV
Mk1C_Sample 15 1516
Flongle o 44
HAV
Mk1C_Sample 2 1516




DATA QUTPUT Bases

Legend
Estimated bases Data produced Estimated Pacsed Failed
Predicted total number Bases equal to or Bases below the quality
163.06 Mb ] [ 476.92 MB ] of bases. prior to above the quality score score threshold
B basecalling threshoid
Reads generated Estimated N50 -
416.01 k ] 126 ] i
20
BASECALLING =
&0
Reads called Bases called (min O score: 8)
30
100% ] [ 24.96 Mb 108.16 Mb }
Pass Fail 0160 04700 0700 10700 13700 1600 19700 32700 22’02

Time (Hrs:Mins)

- Sequence output
A QUALITY SCORE

The qualty score s calculated as basecalling is performed on your device: Reads that fall below the minimunm value of 8 wil be classified as failed reads You

#» READ LENGTHS - OUTLIERS REMOVED

The read length graph shows the total number of bases vs the read length. The longest 1% of strands are Bl ool gl el I ol
classified as outliers, and excluded to allow facus on the main body of data e
egen

Legend Estimated N50 9% Basecalled ?

— Mede Spread .. Min_quaity
1l, Basecalled € The most requent Te spread of quatty score

quality score of eadsin  seores. found by Minifum qualiy scofe

ne run Caicuiaing fu wigth fobe accepied a5 2

hatt maximum

852 484 516 518 580 612 844 676

100 132 164

GAKY SeoV L

by

SeoV_M

Mapped | Percentageof | Average Total

read identity depth read

GAKY 9 156131 0.184746 | 21310
SeoV_L 3 315256 0411668 | 39.640
SeoV_M 6 20,7044 {.228025 | 39,640
SeoV_S 5 53.0808 0.952516 | 39,640

a9 5. W% (sensitivity)E #HE3t7] 1% spiking test A}

O A3 A3, diiie &3 npolg 2t A7 EHARCAAN & EA"Es Fdsey
KX



4 =8 7= e AR FAAATEE ol &3 FAHST) FH o=

&

ul

O FA FHol| A2lsle oflETE A4 A3 2 ofAFTEY SA SYUE Fosted 2 <5
ol 7lE=EET ZHUAY oplEE(peri-domestic wildlife)(2 X5, wl=i=], w2y, 248, YT,

2t 59 His=(scavenger) Atele] A UMEQZ £4& T3 A9y 8 FxUSsE

Zh o= T THE-oRlEE KL AR AWl HRH 2 5 e dHolE FEE st

SAHE) TR FJAMMAZIH S AAst FAF TR A A Ste ok EES A4

ai& 2 oAl T = FAF SUTFE Fofal viold 2 FYH Hutol| thgk oY EES A

xl—;q]x% Oﬂz‘so 1/]]:,16] 6‘]—

£

J

O ER, FA FHol MAstE HAFE PO F7HHQ 3 2AE APste] PR

s7F2) AT AR AAAHE FAsA =

~

e

b AT g

(1) A+ 71z : 2022. 11. ~ 2023. 05. (771€)
@) AT A

A% HA A & A% B7h A2 A,

F7F I(EAD - 9F 4UE7FE2EE 100m W& o]2), A 4d(F7F=HE 400m W] o]
A)E 12, 19 6).

ol &
& Ci032
" Ci0d

CHI &

I8 6 ZEE AT AL & FUF FH FAAATME 2A A A,
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27} 2AEA+E) - A 4U(E7FEEE 150m U o]ZA), ¢ 4(E7FEEE 450m U]

9 o) A)E 12, " 7.

QMO

LA 7 e 5 A A

0% 7. YR AT Y & B FE 2
® 13 FAAA7 G Ax Ao 5 A
Al TE(s7t=RE9 olH AHa| 7|F) IhH 2
Clo1
ol Clo2
Clo3
Ze gHT yod clod
Clo5
ol 2 Clo6
B Clo7
Clos
DNOT
ol 7 DN02
o DNO3
ZeE 4T U DNO4
DNO5
ol DN06
N DNO7
DNO8
o3 -




=i

3 FYUHH

= EYEH

°]-&

]

A 7} 2}

|

=2

ol

O] X

4]

] FF- =] s~(Relative
Arce et al 2017)

(Arroyo-

A
2

q%

5

= 3
= 1

)

, RAI
EF99
- sampling effort: F<AA7IHE 7} 949

A} F 7

100*events*camera trap nights/sampling effort
- camera trap nights:

Abundance Index

RAI (Relative Abundance Index)

+ events:

EELJEY

X
L

o

W A EfS o8

0 2023. 6. 19 ~ 2023. 6. 20.

o d+7I%t

Th
jong

o
H

-
o
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(D) FAAA7 WS o] &3 715

O &7} 1QRIF)ANA B 659 s&Eo 3o, =3 T HUFFEE B2 8.250U=
=

TH B AWIFE=c a2ty G0.257F 7P =gen, o E =F (8.00), HEHA
(7.50)7F =2 FHIFHEEE B AFEEE Cl02 8,18), CI03 (7.96), Cl04 (3.22) CI01
(2.00) =2 w2 Hd AUTHEE Hiiw M OIdT o¥EECl dT AFS

e 1 2fL LEF O 2| X 12
m CHH| - QA2 ) 20| ]|
m— 2 _— A —— 58 D)
60.00 ~ 9
8
50.00 | -
7
6
= 40.00 | | 6 =
o 5 Ko
H — | 5 <
o 30.00 | Ko
Hio Bl
?o 20.00 | 2 K
2
10.00 |
1
Clo1 Cclo2 Cclo3 cloa

a9 12. 571 1R1F) €@ K= R dHERE
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b 7 1912 SHYEE 28 F 8 JUERE

O 571 1Q1DANA B 1059 FEo] 2dgor, 23 9 FUIRE JFL 102592
=

TH He FHTFES 2ZU76.257 7HE =hoen, geo
(10.757F &2 dUIFEE

olAF(TH 13).

L Bl gl e Ol 5l X L2
=i H| == X Y| — L - A2
7 20| 7} Ul = 7)) O} 2
- ——S M FH(5)
60.00 14
50.00 12
o= 10
< 40.00 8
M —— 8
o 30.00
Hio 6
T 20.00
<0 4
10.00 2
0.00 e I 0

Clos

U IT(B)

a9 13 57 11D €@ He=s 2 dUEr =
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(H 71 213 s E =8 T 2 dHI =

O &7} 2(1FDNA B 8F9 FE&Eel =ddeor, =d TH }Z)LEH%“I‘—I— HL 8.599 5.
T H AT EEs 22UBLH7E 7 =deH, theo F(23.0007F =2 4d
FTHEEE B AFHEZ= DN01(7.02), DN02(6.72), DN03(4.4 ) N04(3 602 =2 3
T AHFHREES BAS 7IE Y ofllsEe] 2d3 A2 DNAOI)OIA=(T2F 14).

1 2L L i} X — ]
. = A | A . QA Wi
Ol = 7| O 2T A —— =8 IS5
30.00 g 10
oo w8 8 8 B 3
' | ® o — 8
Sk ' I 7
= 20.00 I —
E_- 6 Ko
T e
o 15.00 5 K{'E
l3jo Bl
4 o
<0 : 3
500 | - i 2
i | .
0.00 = J d - == I =2 = —I 0
DNO1 DNO2 DNO3 DNO4

O™ 14 571 2)1F) 2 oMlsE B AUERE

XE
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= et
T

ol
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FHE gL
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0
R
oLl

&
rﬂw

el

3149+
g %

o 659 FEol =dFoH, =8 T2 4

== 2461757 7HE wskoH, g r =R(G7.25)7F =2 A
. AF¥E &+ DN06(14.70), DN07(14.31), DN05(10.67) DNO8(7.02)<=2.&2 =
Holw. 7H gt ofdlsE0] &d3F A4 DN05¢H DNO8=, 2+

(1 5).
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S
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Ll
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e 1 2fL -l 5 SR K] H2|
e EHH| - ) A M
— Ol 7| — O} 2 _— AT —— =2 E(F)
60.00 9
8 8
- 8
50.00 \ |
7 .
= 40.00 6
& o
H 5 F
o} 30.00 K{ls
Ho 3 1 @
= I K
<0 2000 || { 3
H‘;I 2
10.00 || : m
I 1
0,00 s | .J = J . k: 0

DNO5 DNO6 DNO7 DNO8

a9 15 57 212 €@ oK E R AT E

ZF A9E 23 oMEEe] $H HUTRE Hde Hude W, w7 290Dl M =
$ka(13.14), s7F 1(1)10.25), &7F 2(15)8.59) o= =ow, w7k 1(AF)e] 7+
%5825, F, FVFREHH o4 Ayt A FHLFE ofUFTEY FHIEEI RS
ZAT Qi 7 1o Ha) BE SRS go] 9t B7h 2004 opAERY HTFE
AR 21
TE AHFHES AuEd, a8yt =37 B 7N T =2 AUSEEE 7HA
on A2 Aol Fk IADeNA 7P B FUFREE B (LY 16).
e D1 2L 2 O Y X 12 m— THH|
A | — - 2| - 20| — ]
m— =7 1 w— —Ral Y SHRa B
90.00 144.50 160.00
80,00 l 13325 140.00
o | I I . | " o 120.00
g 60.00 | A - 94.59_ . B G g
50.00 | 4
;‘I‘l_ | ?4;25,. i s
o 40.00 | " ! . o
% 30.00 | i :ill I 60.00 %
20,00 |§ i | 40.00
10.00 i 8.25 A .1_?-25_ 8.59 - | e 20.00
0.00 = I = . | A|: u:—LJ L o -_ H | - - | 0.00
SHQIF)  B7QE) s7haQE) 57ha9ld)




O A9 He 11Fo] 2o, Be AFd A HA =8 T(F 14T, s=t&dd 23 5
Aol gRE2] Fo] EAFHYL. wetA F7F 13 2 FH Ao thefd o FEo] A28}
U s7leRE 9 Addss 28 Fol TUshy okdEE AUERE} Be fow u
of T7F FHOES BE oflEE 9 7IeAS vlud Us 02 odE

¥ 15, AAEE 1670 EHF 239 3%
7t Axpold wAE 5
= %. =71 H(IA) 7 1(J3) 7T 2(97R) =71 2(13)
(Order) (Species)
Cl|Cl|ClI|ClI|ClI|[CI|Cl|ClI|DN|DN|DN| DN| DN| DN| DN| DN
01/02[03|/04|05|06]|07|08[01]02|03|]04|05|06]|07] 08
n=ls|
ox= (yaropotes inermis) oOj|0j0jO0O|JlO|JO|O0O|O|]O|O]O]|]O|O|O]|O]|O
) =
(Artiodacta) olo/ololo|o|olo|o|o|ololololo|o
(Capreolus pygargus)
Sl =l x|
O|0O|O0O|]O|lO|O|O 0 0|0 0
(Sus scrofa)
L= [=
el | ololololololololo]o 0
(Nyctereutes procyonoides)
=]
Alg=s (Martes flavigula) 01010 010 O
(Carnivora) A
o . @) 0|0 |0 @) 0
(Prionailurus bengalensis)
A2
| O/ojojojojojojojojojo|o|o 0
(Meles leucurus)
7H
(Canis lupus familiaris) Y O 0101010 0]0]0
(]
0O|0|]0O0 |0 0
(Mustela sibirica)
1eko|
. 0 0|0
(Felis catus)
i=l o
=715 = ololololololo|olo 0
(Lagomorpha) (Lepus coreanus)
cHEE 0 olo| |o| |olo
MX|= (Tamias sibiricus)
(Rodentia) Jdz | 0 ololololo 0
(Sclurus vulgaris)
ER= =
tsChaF 0
(Pteromys volans)
A (E) 14 5(5|/8|6 88 13/10/8 [8 |8 |9 |8 |6 |3 |8
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o A AR,

£ A AH(QGIS, 3.16.9).

i

23 94 F%

i

y

128.25586

37.54856

128.25712

37.54666

128.25583

37.54844

ofrt

128.25584

37.54857

Y

128.25595

37.54867

128.255811

37.549490

128.255913

37.548988




(3) AlAH

O FAAGY AFAA ] AANAL Yol T8 WA Alol AW A2 FYH Y of
zAAHALE e el fYH o

7holl A A etaL e AAUCEH A G2

g
X3
o=
N
R
N
S
N
fo
fo
ro
o
fru
N
I
)
o
fru
o
off

O 3% T AEAEY A 2Y MFEN TN FYW ARPE AFE AT
3 Ao, B AToE 29 opEEe AEAAY A shsaol el

2% Al & 2o
W Al dlFE S 2] 7Y - 2 A 27) diSS A% =4 &9 J19E &Y
7H AT HE

D A= 2 T
- Gene Synthesis

O LSDVe] G-protein-coupled chemokine receptor (GPCR) ##x} HAx| A€ 1,146 bp
(GenBank accession no. OL977078.1)<} A& <] internal control2 AF8& ZA(Bos taurus)el
g-actin AA AE 1,951 bp (Gene ID:280979)= A 4 (Generay Biotech, China)S %
3 gx

O ¥A4¥ DNA FE& A|gta4a EcoR 13 Hind MIZ o]F AWty A7|9sst 3, oVl =
Az 3E LSDV-GPCR¥} 4 p-actin (BtACTb) AHE HASte] o] & A ALg. o2z
AZEE DNA H¥H AHAl= Biomedic® Gel& PCR purification kit (Biomedic Co., Ltd.,
Bucheon, Korea)& Ab&3ste] AlzAbel Ao we} P31, BA DNA Hue
DeNovix DS-11+ Spectrophotometer (DeNovix, Wilmington, DE, USA)E o]&ajA A= 2

R
- Primer and hydrolysis probe design

O LSDV-GPCR¥ BtACTbE #HZsl7] g 5eo|&d =gtolw] gl internal probe:
Primer-BLAST (https://www.ncbi.nlm.nih.gov/tools/primer-blast)& o] &3&te] EolAd #HA 3}
AL Ax AFSATHE 15). Tagman L2 S 2 real-time PCRS A33l7] 93l internal
probe= 5’ -fluorophore®Z FAM modification % 3’ -quencher® BHQ1 modifications %3}
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3 16. Zgtolm| AHK

Oligo name Sequence (5'-->3') Length Amplicon
qPCR-LSDV-F1 ATGTTACAACGCCTTCAACTTATGA 25
gPCR-LSDV-R1 GTCCAAAACTTGTAGTATCCACACC 25 159 bp
gPCR-LSDV-internall FAM-TGAAGTGAGCATAGTCGATATCCCACA-BHQ1 27
gPCR-BtACTb-F1 CTTTCTTCTCTGAGCTGAGTCTCC 24
gPCR-BtACTbh-R1 CCTACACCCACAGCACTTTATG 22 128 bp
gPCR-BtACTb-internall HEX-CCCCAGCTGGAATCTTTTTCTGGTGT-BHQ1 26

- Analytical sensitivity measurement

O LSDV-GPCR# internal control¢l BtACTbE S3%3t7] 93l A& Zefolw 9 probeo] A
= 0% =42 DNA EHE copy number 2 FE=EZ 1/108 3|43t & o5 FHoOF
real-time PCRS& 3)38le] =43} al, DNA copy number& th2-2 o] whel A4S

Copy number = [ (X ng) x (6.022x10? molecules/mole)] / [N x 660 g/mole) x (1x10° ng/g)]

X, DNA <¥(ng); N, DNA Zo](nt)

- Real-Time PCR

O PCR HFgo) %42 10 xL DNA, 2.0 xL gene-specific primers (forward, reverse z+z} 10
uM stock), 0.4 xL 3¥¥3F internal probe (10 «M stock), 10.0 xL 2x TOPrealTM Probe
gPCR PreMIX (Enzynomics, Korea), 6.6 4L dE+# S7FTE 333, real-time PCR
LightCycler® 480 II real-time PCR system (Roche Diagnostics GmbH, Mannheim, Germany)
o A+t =.

O PCR Z7& 95T oA 103 €A% &, 95C 10x, 60C 30x, 72C 1x A& 55~653]
HFE-319 2. Real-time PCR2 BE A5 2R 2~3%] 7]&3 HFE(technical replicates)s}
o TP =

o A+ A%

O

(1) Gene synthesis

A1 3ek LSDVe] GPCR # A A€ 1,146 bp (GenBank accession no. OL977078.1)¢} BtACTb
A AE 1,951 bp (Gene ID:280979)+= sequencing raw data (Chromatogram) &<l 2 A3k
g4 A Y BAHES T3l AFPASA, original A4 €3} sequence alignmentE F3| error
= AAS &, Ao AFgsIHS (1™ 18).

_32_



(A)

1 R i e HiF wmr 1 1w 15
1
OLAFFU AN, L HITRA -llmlrnmkhﬂ'lm TR R THE TR R T -ﬂm:mr I'J -ll-ﬂlm
'ﬂ?‘\—LM HILHH THE FHIEE T T § A R
Consmiremis  Hiat hlﬂlmiﬂfﬁ-lw ﬂ.ﬁ’.ﬁil 1"'“

B

iF0 A0 S

MAFFOME. 4 Tul T T e S i G T i e T W O 0l T e T Tl T a1 W o s i S e T Sl T
HHETL T 4 T e e L T e o T 8 W T 1 0T T vl T 0 i T bl B i U il T T
Conoanoass (W07 LT TielsaiC TR TER T R T TR T BT GUETRN T T T GR TG ] RE GH a TG | L TR
?ﬂ =l T Fia e an)
Hirr T L'EI'H'H EHH'.T‘H1I TTTET VAT DT T T ialadade T
PULET-L GIV=GNR IR FLAT T TTTET TGS TAT T TG e TG
L onmanu I:I:I'H'.HT“IIFFH-HTW“IWI’I’H T1ﬂ'|Hl'ILI'II'H 1ﬂT\I TCTTTET TGESETIT T TGS NN T4 ﬂl’l_ﬂ:r i
k) b L il
Marrore. L f."l' GITTTTHC TITINATET
AT =L ﬂrmm"‘f TTTIVWNET T
Conomnesy TR TTTYPATTT!
any ar—

e
LI BT
B UL HUL TS L L LT

AT TR

e el Liwirin A0 ki
TGN BEGGUNTTSCEAT T ERTORSCE T TRETHG T TOSTR TG T G S UGG TR
ML TRERTETAC BECATTSCEAT TTE TORSCE T ITGERET TOSTETRE GTHTETCTNEEEE T TIHG TS
TG TR GG T TR T T T ORAC T TR T TR G TR T TR TR T TCTRE Ry c LT

1nas 1130 1130
L TR0

I AT TR

B LH R LG Y

®)

1 - Ee 0 an an Bn £ i an n (i 1=m

ISR LN TR T UL T T U0 LA POCIRAE VL SICOWIE C U | TCCROOLINON TS ICCLOUICTNC |
AT =RCTE TR RS el T ol ol T T G A i T Sl T =
Commemnmus 107G VSRR TGE VREIE DL | GT TR AT 1RO 1§ L 1|l.'|l:l-l'uu Iullmllrl:L

L1 L Lo 158 Tha 10 Aua i L Fuik [ o

ORISR CHGE TR wumuumn.nuuulm'lml(umu_nulmrmummullmnmul P UL T T T W ARG R VGt 1O

[ T T e el T e e o T e e e e e e A Tl SRR T L TRRE GELT Rl T I inh TERT S
Crrnmemmmars ) S GG VUSSR TE LU D00 G DR T DI, 3 B TV Es DR VAR
a1 bt o b b i b

EEUSPE N T TG T L ||:| ll:H Ie C'Il"I1'|llnmﬂ'ﬂll“lImwlmLWEFulmimllilMLm HILE: T
PRCEIDCACTE  GLRAL T TGRCE GRlGE TLAEEr G || T GG TR € R FOG T IHCG | GECin TG T AL TG SRent T L TR
Consonmus 1|l-u€uuu1mu|.|.|1‘a,1lu ICI i 1u_u_mm|=-luulmnlml. LI (AR TR e
w1 e R s i AL azn i e i e AT Ak

i
] l l |i‘4mli!l:u nlhm ST DU W P | T W Tt ) T L T O e g Iu!-lmm)uﬂlww muﬂu«.lmm
ST RO TR TGN RO GGC I DG N C T TGt nr TR T T P Gl TG T G T GEGE G T
nnoonems | »Iwm -u.wn'l Vi v ULV P O VA ara S 1 G w1 TG0 P, 0 B uummmummnluc-mrm
rﬂl R T i B A i Bl R
RS TR mumutrnmu-w- CHHLLE TR G TR NS 0 T TR PR T s T T v
T <UL TR G I T T LH¥ VS G TEC THE FTREC T DOGEGE COE T TTIE T TREL
Casspseemimrs. rmccw-m&imcww*ﬁuﬁmmm-wrm L BTG TS Sl O T llllfl."-'l?
irl L i B Rar Rl

R rrr1wuxmr‘rrm‘1w111r~u
TTTECTSGEAC T TTCTTE

FICHF=IEACTE  CTETTCTSD 1T
Linivsrmsess: Lrer!Htﬂ-lllH.l::ll‘ﬁBrllTrul i ruﬂln.lllnlmmrlmm

I:-_u-| Fnw Fae Fln Ll Ll e o
EOUSTE TR RTRAGTGL TEEGE T TR TAALOE Tt 00T T b, I GRG0 T T MGG e 1T T VAl R TGO R TC T T
T TR M 1SR T T EGTI THTTP  IVGRE TISCE P L1

MV CE TERE

[ e Y R e T o PR T A T T TR BT T e BuMAMAL T MM EAMLLET T 1 St AR 6 Elrs T T 117411 § e Al TESE S AT T
e £ R L L i w0 . Ry b £
PROEFE AR T T T DO Gl e |:r.r1r.1l. A DT G s T
PSP EUEACTE T GIICE PN T TGRS CEE GO LG T TGOS L
[ e T S T R R e | |'.r-'1r1'\|. TR P P S CLATE

and Er ) A Ay Aoin R b Binen (= i i
PRICETR LTH’MI[MMIr.&m(rTrmJnl.‘l:Il.'-l:rnmlh’ﬁinﬂ'rn'u:(ﬂﬁcrr'lm:l(.ul:rrl.ru1mlnrﬂ R0 B G TG U F R Tl T R G T
PSS =HENCTE I T UM F P MHONUCD I CH T B T ORI T TIC TRALEE [ T I s D
[Ns—, PEIASMTEMFILT 1 LMCRR C § b CEE VL e O B Y B V1) TE THoREEE bV A8 E N o e
Al [ET Y R A1an Ll Lign EURIT
i ..-x TERDCRTGEEN CTREGTC TR T | R CRiR LT IR

AP G TE FOLEEM GO O O IE IO VIS I UL R

ACCEACAL SR TRECCNTE EI'I'J'»I'.E]I‘(“I:I:TTFmEEI:R[I’ETWE‘II:iHﬂfl'I“(IEEFI’FM(IEII:FM’!‘.S'FI:H’THMEE[HI’DWEIHTHM

1P AP 1 L3 1pan 1E60 LRRN 1EF [ L A0 [ETT L

VG TG T T 0k T T R o ru’ﬂ'rlmt::r
PO T T G T RS
T REACTE N T N o EE R T T R I CEET TET s

PRETE
U A T
[ —

POOCEPS  TTENCON A GGl MO REG RN T 05T LT G TLRGGAG AN TE 15 TACE | GRCCL TRGRL
W SF=HENC T 11U R |1mm||~uu(u BT 11 L UL R, |_!.r-muu|r-uu-|u|‘uml P LT VERE PGl
Conamnsss T TEICORC DM RGE CRAGTSEEIINTCRTO0G LT RCEE DERIM: 11 SR St TR 1 E G EC TECRRE T CLTELE
LR 1w L4 L5 Lo 13m0 e AL 1Az LA Lade
PACSTS  THCGRGOTFCC TR GLGCSGE T CACCR T RGO TGl GG T TGO TGO TRRGEC 1T 30T TCCGOT [ET'ILEmImrmE[B{EE1ﬂl’IEEEEm
URCEF=HLAL T T e G ! VA |l | 10390 RS UL ML T R F TP RE 0 TG Dt F UGG | LM L G0 s i VL Lt
Ennssn, EC T RGOS T CICCR  CEGCIN T EAEC GG T T CEGE TEECE TRIGEE 1CIC T TCCNGOE T TEC T TG G T GGG CC R CC 1 GO TECCE LTS
Lri A5l
ROCIT WG TORCCE TRT GRODRAC TRRNGGE T TCCCCRNGEE TGN T T GE GG T T8GRI T
e R LY e L1 T A SR LR L E G R T G TS
Conmmnpss  WGETORCCE TG T GEODNRTNC FEGINGGRC 3 OO T GG O §GE GG T 1O S o
LGP 1630

Fn 1= 1%E

pEre] B
ARG T m;.mnrrm;ﬂmm.vm u.nrg.r R Y A e muwfnﬂ T S Ir_uuuq;::;mu” LR Ian'|mn m-qqu

THT DI RGRE T (TR e e T

1601 1mme AP 1rim 1FEn FE=T Lran Trmn BB e Ly ar
el T IHC D O ¥ MM VL BTl 0 T EE MM EECEr YL | T2 T DG LIV T G TAON ] G B LGRS T I TEOOOEE T
el Fi = T wrd'u’.ﬂn::nnlu:ﬂa. Tk Tkt Dl KGR T 10l Tt L D 003303 PO KK, (3 bvbotal L0 § O, THRCAEEE TTE, 10 T
[= urncmlm:r.ruuml’l‘umll::r'n'u:N:mll:l::mmlm::mmlncl:::m:'!:m:m“:rrrrr1l:ll.'
e 1038 Anan L p anTn B ey Ly FEITY uag
UV BN F I T CCH 10 TSI T T GGGGE N CIVCE DGO RCE T T DML T TG CGR G T GG 1M PG IG5 1 G TG ]
TE ATCEEEE TRMICCAne Toa: T T‘l’.liﬂTTl’-’ﬂfﬂIi'l.ﬂlrrrTW.tI:EI'TFTM’M.‘.III'rMJ’MII’.IH&HWHM’H.!HWHI’.TM“
Consanzss  FCTECHENECI T GEGDUTTT DI N TR 1L TG VR TR E LWL TI0T ROGE T | OO T T TG G T G T LR P T TR DO
L 1S 1ma 1L
T3 CCCETOCAREGTCCNCDOCRARTOL T TCTm

A e T T T i
AU T | T

[2E L:l:“m:u.r

13 18. Sequence alignments of original gene sequence (1st row) and synthesized DNA (2nd row).
(A) LSDV-GPCR, (B) BtACTb
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(2) Analytical sensitivity measurement

O Aztgt xelol AMES DNA HAE & SAES 9s8l, BA LSDV-GPCR# BtACTbE
copy number =+ H&EFE 7|Fo =2 34

O Copy numbere= 100,000 copiestE 1 copyZ7FAl 1/102 A% 67FA] =S AL&3A L,
2 7128 100 picogram+-E] 0.1 femtogram7A 1/102 3|43 7712 F& & A& S
735

O Real-time PCR& &% 4% =4 A3, LSDV-GPCR :Zgloln A EZ<]
2+, 1 femtogram o|Fol A &3F FZ o] &2l (18 19).

%, 1x10° copies ©]

O LSDV-GPCR =712 z#s|A A4rg& w, 1 femtogramo] <F 8x10° copieso] ==&, |23k
LSDV-GPCR XZg}lo]v] M E+= 8x10° copies/reaction®] A% IAES 2t ACE Uehd. o
2} sHA|, F8o] gle= ZWNo Template Control; NTC), BtACTb DNA<} E. coli DH5 ¢ DNA

FTYPSE AET AoAe FF TF F4do] YEUA &e AAE T3, ZkolH A

2

(e

%
o Eolde (Y 190)

Amplification Curves

— A3 LSDV-100,000 —— B3: LSDV-10,000 ——— C3: LSDV-1,000 D3: LSDWV-100 E3: LSDWV-10
—— F3: LSDV-1

26.815-
24.315
21.815
19.315
16.815
14.315
11.815

9.315

Fluorescence (465-510)

6.815
4315

1.815

-0.685

s 10 15 20 25 30 35 40 45 50 55 60 65
Cycles

Amplification Curves

— A1: LSDV-100pg B1: LSDV-10pg C1: LSDV-1pg —— D1: LSDV-0.1pg —— E1: LSDV-0.01pg
—— F1: LSDV-0.001pg —— G1: LSDV-0.11g

27.647
25147
22 647
20147
17.647
15.147
12.647 'l
10147 Ve

7.647 o

5147 P g

2647 e

0.147]

Fluorescence (465-510)

5 10 15 20 25 30 35 40 45 50 55 60
Cycles
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Amplification Curves

[ — A7 LSDW-NTC — B7: LSDV-BtACTh —— C7: LSDV-DHSa ]

5 10 15 20 25 30 35 40 45 50 55 60
Cycles

1% 19. Performance of LSDV-GPCR primer and probe set. (A) Detection of LSDV-GPCR in serially
diluted GPCR DNA, based on DNA copy number. (B) Detection of LSDV-GPCR in serially diluted GPCR
DNA, based on DNA weight. (C) Detection of LSDV-GPCR in negative controls.

O BtACTb Zzlolm M ES 79 1x10° copies ©]%F, 1 femtogram o]Foll A 33 ZFZ F Ao
gtel(1¥ 18). BtACTb Z71E m# &4 A4S o, 1 femtograme F 5x10° copieso] &
2, A&3 BtACTb Zgo]lw A EE 1x10° copies/reaction®] AZ 3AS zt= Ao 2 g
1}

.

Amplification Curves

— A9 BtACTb-100,000 —— B9: BtACThb-10,000 C9: BtACTh-1,000 D9: BtACTb-100 ES: BtACTb-10
— F9: BtACThb-1

34.988
31.988-
28.988
25.988
22.988-
19.988]
16.988
13.988-
10.988
7.988
4.988

Fluorescence (465-510)

1.988

s 10 15 20 25 30 35 40 45 50 55 €0 65
Cycles

Amplification Curves

— A3 BtACThb-100pg B3: BtACTbh-10pg C3: BtACTbhb-1pg —— D3: BtACTb-0.1pg —— E3: BtACTbh-0.01pg
—— F3: BtACTbhb-0.001pg —— G3: BtACTbh-0.1fg

31.027
28.027
25.027
22.027
13.027
16.027

13.027

Fluorescence (465-510)

10.027
7.027
4.027

1.027

Cycles
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18 20. Performance of BtACTb primer and probe set. (A) Detection of BtACTb in serially diluted
template, based on DNA copy number. (B) Detection of BtACTb in serially diluted template, based on
DNA weight.

Z A z=A9A4 Cp
B340 &4 AW Cpwtol
P
T

#to] 40.5~46.9 F=(SAHF Aol Cpa)d A3t ARES3E A
= ARTg ¥ == A

50 W99 e meske, A Lerolw AEo 3

©F ogs.
H# 17. Mean Cp values of individual experimental condition
Primer set Template Mean Cp value
LSDV-100,000 copies 34.33
LSDV-10,000 copies 39.89
LSDV-1,000 copies 46.37
LSDV-100 copies n.d.
LSDV-10 copies n.d.
LSDV-1 copy n.d.
LSDV-GPCR LSDV-100pg 22.00
LSDV-10pg 26.03
LSDV-1pg 33.94
LSDV-0.1pg 39.51
LSDV-0.01pg 43.11
LSDV-0.001pg 46.91
LSDV-0.1fg n.d.
BtACTb-100,000 copies 27.88
BtACTb-10,000 copies 33.80
BtACTb-1,000 copies 38.35
BtACTb-100 copies 44.29
BtACTb-10 copies n.d.
BtACTb-1 copy n.d.
BtACTb BtACTb-100pg 18.64
BtACTb-10pg 23.29
BtACTb-1pg 28.67
BtACTb-0.1pg 33.50
BtACTb-0.01pg 36.94
BtACTb-0.001pg 40.52
BtACTb-0.1fg n.d.
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1 ulo] 8 2~(LSDV) 7 &8 Real-rime PCR kit 53 7]&o]A

o

2711 #lo] ¥ A(LSDV) 2 %4 Real-rime PCR kite] E3]o] ot

a8 22. 5§35 7[=0|H AHefM
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. A WEe N #YA Fu 4 S 2d D
DECERVES

O gyt A3 7hsAo] =& & HxazI¥nlel#] 2~(Lumpy skin disease virus; LSDV)oll
et 24 89l 2 #A™F A HARE FHEA V1A AT WHE B 3H F¥E
Riaes
W) s o] At &4
1D =2d 9HE A=
- FARY

O Radojicic et al.(202D)2 H=Evtdntoleg 2o tisiA F3tA7] 484, st~k E4 (hot-spot
analysis), Al&3FE3 W4, Kulldorf's scan statistics) S(Z1# 23a)% &
Heol 2 FEAEed 259 & 59 34 Ame dial g3t AW PS
FH2E(OE 23D)E . obed ArdEHA wEk 23,3 kmyt FE2HE Y
o]

= on e ALy BusP(Y 23 9 9 1), SRR we FE,
Q7 & A7 FTEo] AddHE AAS THAAR o Z JENYUS(TY 23¢c S EZ 9 1Y

9 olg] MA 19).

a) b)

WY e s rvivmrmerert sl Gy phasssten 3 4l

- + &
. 1 e
n

¥ i 4
Spmusl beweral sl W Tl ey S
Frgmivor hawmal ngneasm swskech

Va1t ihemasiy mebaripbias |qpadal aendl segl
inllarn 8 el
RIEETIERITTET HTE S P o R rrer b e and
WY o e wesgon prasts on e
1§ Bl e amialye wprriwry o spgrerreral WSS by
L

el sl W Wi

M ogn o vl s e -

R I
T | il WS st
Swmins prash

n-. rpun.-u.rm.u_lm

RS siiee - waplisaier sadliee it al wdali
Fagamer L Aray bt somb Pl 1of Wesd ke come POV oprbrmm coplonstory amshsis el sk meppg

c)

Tabbe & SarScan’ ™ spatio-tempueral duster analysis. The clusters af WNY cases detectod by asing spatio-tempiral chaser
slatistics

- Sl i swNY

Chusier T = LY R [ Populatims 0 el g ER LR Vel
[ " m 3 Soprrieer 1% Chcaker 2018 wE - LT LT - E I
¥ ’ Al Fvphemiey T8 30 Decrmber X406 - ™ 1m 11 TS T ) os 00T

W 158 I Ausgsiet 21118 by ey L3 . H LL T T & i

U eyl swpecivad rati, FR=——rrlstive riale L Ke—dog-=like lbhood ratio; #-Sumber of Wesi Nide vins osses ® Por lernboral aflilsane
o Supplemeniery Meteal Buppleneiisn Fgoune S

I3 23, A=2EYY nvlol# 2 Wl oigk A-F3 54 2d H& Aldl(Radojicic et al.(2021))
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- 71AA S

O Safarvi et al.(2022)2 H3 =71y ulolH 2o tisiA AW, 714, &, EX I5, 31 5o
5o tisl] gt ZAATHHS d859 (0 F 24a), 23 ¥ #HE wAl(support vector
machine), A& F(decision tree), :WW Zg]~E(random forest), <1347 " (artificial
neural network) 522 UHAZE 559 (2H 24b). AW T o)y sl E g ~E
(Receiver operating characteristic; ROO& &3l A3 23 AFAAIN=ET Fso] AL

=} R ™E 240

riwte

8
Trum powitive

---------

i’ i g 10, oo, iy v
F |N I absargpin w1

Aibts ul newia it I.. 3 Svwrtrdnn = 11 Tangl sl of fesiofe = 11,
narmi o S L
I l‘-ul.,rrlm-: it
el s Tk e - Warweg rae =i (01
i-.- BTN T 1'\.«.I. an

a3 24, 923l digk 7| AR5 Aldl(Safarvi et al.(2022))

- FETEREd

O Raza et al.202D2 FEl72Ed=E Yantolgj 29 HAY, &4 AFdsHE YA
3}52] SIER(S: susceptible, I: infected, E: exposed, R: recovered)® 2A3ted(1H 25a), =
g, A E, AW 2 A AMEE, I EE 59 2409 25h) wE 2es FAs(T
g 250), AW AIFAE dFsA(2F 25d). AANE FEH FxEDo] d5td FEHo 4¢

g ol gRH R Y} Aol EYThL AYL.
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The reonkimear ordinary differental equations by using the Law of mass action anre as
Foallovwrs

. 5 Ay e )
o sy = PO = RATIE — yda), pn - uens =0 i
M
" M LESR] Ak - . . :
gy =Kl '\'. T peysie) — aE(R) - e E{1) = pEQ), £2 0 {3

Fit) = aE{t) —egl{t) — &I{1) = pHeh, 0 20 [K]]

1 " . K'(4) = ey E{t) + el — pR{, 120 {4
with nomnegative {initial) conditions S =0 E4M >0, [0 0, K0 >0 and

Siey + Bty N+ Rt = N

Figure L Tk
Table 2. ahuwrs o Paramades {Fitied datal

) e ——— Valuss
A
I
|‘ —
]
L] I
L]
[

a3 25 J2EUY vlolz 2 B gk FEl7F2Ed H 8 Ab#(Raza et al.(2021)

h 49 fax~ziyulole} ~(Lumpy skin disease virus; LSDV)S| =414 A3} ¢ 2 /2
5 3]

O 2006} o]& 2023@7tA] AMANA LSDV7F Rid ARE JF3Pe. dxxog =&
(Saltykov et al. 202D)& Z=x3sle] <3 3}a, NCBI(National Center of Biotechnology
Information) SolA F7I2 FHTFAS. R1d X Ho|A G-protein-coupled chemokine
receptor (GPCR)¢F ##d Fd HEE FHstn 2d AdgS s AdA A=

O #AA BEE 7H ALY 26l thste] 878 ARE dstds. ok=zg7h +1, A
ofoll A Bx HJL L A=9 THANAE RuFHds A AERE 7HR] AF
A s AA Ao oz FIEAE. HE R FEAEE offok E5.
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a9 26. TR REIE = LSDV B A3 (1,269 9 GPCR Xl A Z(207)

- A Z(Sample Unit)
O 207 A A (Saltykov et al., 2021 2 NCBI 741)

O 7]%-: (Environmental variables) [worldclim (https://www.worldclim.org/)

O Hd% 9 Z=(1970d - 2000)
(3, 4, 5(g); Spring), (6, 7, 8(¥); Summer), (9, 10, 11(&); Autumn), (12, 1, 2(¥); Winter)

O EAIE (10m X 10m ©$)): World cover(https://esa-worldcover.org/en)
(Tree cover, Shrubland, Grassland, Cropland, Built-up, Bare/Sparse vegetation, Snow and
ice, Permanent water bodies, Herbaceous wetland, Mangroves, Moss and lichen)

O GPCRY| &4+ opmesbs ety 2d 489S s A=
O 4k A5 AAE
29 d"8-S 9l A4k FAA7](Nitrogenous base; NB) AR thall 2 *8]815 2. NBCIo| A

o]
18 207AH F 1000} F2olA o 155 A A wde] RIAYT, YeiAE RRHoR
4 75370 v o] RaE S, ol et 22 o= v d(alignment) skl

+3E NB A E ofele} ol widat g,

1. 2077H¢] NBollA 71 #e 9A7F Rad NB Al& MH7535865 ®star, v =] 20674
2 2] NBE o] AZ3 1:12 wj¥d(Geneious alignment, NCBDSIt} 1:12 uj®d & uwj
ATV} 2o FHAE IR A (Reverse Complement) & 2 thA] vl D 3F A THEF 70%).

2. 112 wdst =73 20771 ZP<=A(coding sequence(CDS)E Fo} thA] wj A3t}
%Y 272 GPCR NB vl HE Abg o]t

3. HlE" NBellA EF-&ol NB7F AAHA &2 =A4107/HE Zeith
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2173 27. National Center for Biotechnology Information(NCBI)

-SOM d¥< #1% NB 74

18. Geo

®

positions

32

52
Totak 133

16
52

Mo, of KB po

sitions with | Mo of |Total no NB

same campe] cases
sitigns

k]

7z 13392 ol A 2] NB 74
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O Geo-SOM(F<)oll d=str] falixe A2 2 NBA, T, G, O 2+ A=A Aol& {1

a7t = ZF NBol| thallA 4709 JHHAXE HHE FoAste] 23R JHs A+
= So] A= 10,007, T= <“0,1,00" . o]2 3] 7zt NBe o7} 553 A
(Hamming distance)E 7I1A =2 3FL. & 195 Geo-SOM ¥H<L 93 NB A& Ay Y
A 1ge 2+ AZ ARIF A & F doll 4, =9 33 H3I7F A= ool NBell o
g AEAETE e AAAGY I3 AAIES 2AE W I HE o Fe SAEAR

o
(o, =, ), AAA ARE FIeda(Fed ‘obrgt 47 & F=x).
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fmgalyr | nosemies | 2raetiem ar | n | o | 1 1 o 1| 1| R ]

DS | 219vomie | aoeagasom | sE | s ] ] | 1 1 [ 1 | ® o [ T EE ]

MEI0G) | ansdeadzd | vz | 88 | ooe n 0 o| 1 1 o | o n 0 oo 1

MR | sssseioTs | Treesess | 6 50 0 0 [ 1 i [ o 0 0 [ v [ o
KIE2TTY | 354301047 7 45 0 0 o | 1 0 1 | ® ] 0 o | o b |
METESS36 | 449040316 | 42 108 1 1] 1] 1] 1 1 1] i | B i 0 | 1 o o |
MKTESEE | 415oEaneld . a4 22 o o o | o 1 o o | o i o o | i o |
MTESSH | TI00T | 4355408117 | 126 747 ] ] o | 1 ] n| 8 o ] LI o o |
METESEEL | 39 T4ES3I5T | AT 850G0EAT 5 k] ] il o | 1 1 1] o | 0 il il o | o ] o
wmw [ q [ ] ] | 1 1 ] ] | n i ] o | 1 [i i :
mc:mm 5 08 [ i ] i i i 1] 0 | m 1] | 1| 1 (1] n|
BIKTRSEED | S0 163 &l L | i | @ o | 1 : i 1] | 1 : 1] n | a :
AT 540 £ T 85 I oo [ ] [ 0 [ 1 i i} [ 1] [ ] I 0 i T | 0 [ T [ 1 i e [ 0 | n |
MBS | 4E0ETS0ERT7 | 51606530 | M3 | o [ o | 1 | @ o | o6 | 1 | m a o e | 1 | W [/ N
wogeses | anesrma [ ssoveste | oaa [ e [ o0 [ o [ o [ o [ o o ] oo [ oo oo o T T w [ o

ofo =3k K

|

471 NB &3} AR WA o= offje} o] ofrmimits AT

207708 AMEOA 7HE B2 XS 7HR A& MH753586€ ®stal NCBIO| AA|E o}
Ml X8 SR 19 20 Ago2RE ojuwioz AW FHI 2
obolicabe] ofAbg ®oFCh

T. WA 20670 A HoA ofm=A4t YAE TS 7] MH753586% 1L1= wid
(Geneious alignment, NCBDS}. 112 wfd & o 247} @& fFAA=E 9423
(Reverse Complement)©. & thA] vl G &} tHeF 70%).

Ll

F. L1= #jdste] &3 207702 =Y <A (coding sequence; CDS)E thA] v &3}t
1% 30+= LSDV GPCRE] o}m|i=4t 1 - 384 XAl 4] v EgF Al o]t}

_

oM oTllel S8 AR el S HRAGAAD, SR IBUAKDAA D op
wate] YEhiR e AT 9AE et AFHo= e A Wk
2 28 NES Gehac,

**. Geo-SOM Y4HE 938l 4 AE2] 3671 XA ofu]AikS 21779 27O =2 WHE
SFATH36 X 21=756). dl 24 “Ala(Alanine) -> 1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0” ,
“Arg(Arginine) -> 0.1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0” ¢} Zo] 3dtth. 18 31
Geo-SOM 942 I3 ofmical WS Lhehulth,

i:Ll

Foo

20& opH|eqt Aol ThE AEolA e 7 ofn
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AZo el otnxal Ed HIEE Yehd. o E S0 288 XM E 2064 ZlA
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Abstract: Foot-and-mouth discase (FMD) is one of the most contagious discases in cloven hoof

animals control FMD, and be matched against
circulating viruses. According to phylogenetic analyses, field isolates in this region belonged to
genotype V and showed y with the Asial . the O

vaccine strain. In this study, we investigated whether pigs vaccinated with the Asial Shamir vaccine
could be protected from challenges with the Asial/MOG/05 virus, one of the genotype V field
isolates. Eight pigs were divided into cither vaccinated or nonvaceinated control groups. After

two vaccinations with Asial Shamir both groups of pigs were challenged with the Asial /MOG/05
field isolate at 2 weeks after the second vaccination. In the control group, symptoms appeared at

Disease Virus Offers Low Levels of

2days (dpi). The clinical sign score peaked at 4 dpi, and this coincided with virus
shedding through nasal discharge. Neutralizing antibody titers peaked at 17 dpi. In the vaccinated

Askal/MOG/ 05, Cinclating in Esst
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s one of the most diseases in cloven hoof
animals, which is caused by the foot-and-mouth disease virus (FMDV) of the Aphthoviriis
genus and the Picornaviridac family [1]). FMDV has a wide host range, an ability to infect
in small doses, a rapid rate of replication, a high level of viral excretion, and multiple
‘maodes of transmission including being able to be spread by the wind. features make
FMD a difficult and expensive disease to control and eradicat 2], The FMDV i cosiicd
into seven serotypes; each has its own topotypes, and immunity after vaccination or after
infection is type-specific [3]. Recovery from infection or protective vaccination with one
serotype is known to not protect against subsequent infection with another. Morcover,
within a serotype, a wide range of strains may occur; the immunity provided against field
strains of the virus that are antigenically different from the vaccine will even reduce the
efficacy of the existing vaccines [4]. The Asial serotype only occurs in Asia and has onl

one regional type—ASIA. Itis subdivided into genetic group (G)-1 to G-IX [5]. After the

Viruses 2022 14, 1726, Witps:/ /doi org/ 103390/ v14081726

hitps://wwwmdpi com/journal/viruses

Viruses 2022, 14,1726

sof6

As the Asial G-VIII outbreaks in Nepal and Myanmar were reported in 2017, this virus
strain has been confirmed to be well-matched with the Shamir strain and, additionally, the
Shamir vaccine was also confirmed to be able to defend against the Asial G-VII lineage
known as Sindh-08 in Afghanistan [7]. Therefore, Shamir is expected to be able to provide
Pprotection at the introduction of the G-VIII and G-VII virus strains. The G-VIII virus
outbreaks in Myanmar and Nepal lasted for only a short period and then disappeared, and
the G-Vl virus was reported in the Middle East. However, the G-V virus was responsible for
the 2004-2009 outbreak i st Asia, where FMD has now become endemic 13, Therelor,
in Korea, the burden of the G-V virus outbreak scems to be high. Although Asial FMD
‘oceurs mainly in cattle and reports of outbreaks in pigs are rare, a widespread occurrence
in pigs in the future cannot be excluded in East Asia, including in Korea, where intensive
livestock production is carried out [14]. For this reason, Asial/MOG/20, a G-V genotype
isolate, was selected to simulate an infection situation in Korea

In conclusion, the Aisal Shamir PMD vaceine provided partial protection against a
G-V genotype isolate, Asial/MOG/2005. Pigs vaccinated with the Asial Shamir vaccine
provided delayed and low clinical signs after the challenge compared with unvaccinated
pigs. However, fever and virus shedding through nasal routes after the challenge were not
prevented via vaccination. VNTs in vaccinated pigs increased after vaccination, although
the matching value of Asial/MOG/2005 against the vaccinated sera was not so high
(1 =0.25) [15], and remained high after the challenge. However, even in the unvaccinated
pigs, an increase in VNTs was observed after the challenge, with no significant difference
from the vaceinated group.

It was confirmed that pigs immunized with the Asial Shamir vaccine were not pro-
vided with complete virological protection. Rather, the results suggested that the vaccine
offered partial defense in terms of clinical signs and VNTs. The Asia Shamir vaceine strain

served for Korea, and is being prepared
in many Asian countries. Although the vaccine is found to offer partial pm:«-non, the
replacement of a vaccine strain for group V requires much in the way of analysis, and
although it ischanged, it diffclt o guarantee protection against the introducton of

viruses, such as group IV (VNT rl with Shamir: 0.39) [15]. It s believed that countries with
an Asial risk burden should be sufficiently concerned about this.

Supplementary Materials: The following supporting information can be downloaded
dpi.com /article/ 103390/ v 14081726/ 51, Figure S1: Body temperature in Asial shamir
and i gs after the Asial /MOG/05
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Simple Summary: This study aims to investigate the influence of climate change on the spread of
the African swine fever virus (ASFV). ASFV data in wild boar outbreak locations were sampled and

investigated using the with WorldCl the predi
ASEY i scoped with “oncen-
Sraton Pty (RGP scanrionfor 2150w 2070, T el ottt precpiaie of s
I mean tempe factors and indicate a
mme possibility of spreading ASFV in the future. The Maxent model was best fitted with an area
under curve (AUC proposed Maxent model of this study can be
potentially applied ed d

prevention management.

Abstract: Climate change is an inevitable and urgent issue in the current world. African swine
fever virus (ASFV) is a re-cmerging viral animal discase. This study investigates the quantitative

i ASFVin wild
boar outbreak locations recorded from 1 January 2019 to 29 July 2022 were sampled and investigated
using the mlngux distribution tool, the Maxent model, with WorldClim bioclimatic data as the
pr ASFV on the model
were. xupcd with Representative G Concentration Pathways (RCP 26, 45, 6.0, and 8.5) scenarios of

Academic Edtors Yaleng Qa and

Coupled Model data for 2050 and 2070, The results
show that precipitation of the driest muﬂlh (Biol4) was the highest contrbutor, and annual mean
permutation ad of
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1. Introduction
Monitring, modelling, and $managing (3Ms) are the pillas for understanding specific

texts, chall d bottl 1 fever virus (ASFV)

is a re-emergin; 1l ammnl dl\emel ] that is a large double-stranded DNA virus in
the Asfarviridac family and the causative agent of African swine fever (ASF) with high
‘mortality (100%) rates i pigs [3]. Outbreaks of ASFV have been continuously monitored
and analyzed with different modelling approaches and management strategies [4,5]. Since
there is no effective vaccine or treatment, vector control and preventive measures are
currently the only options for mitigating ASFV outbreaks [6]. Climate change generates

Vel Sc 2022, 9, 606, hitps:/ /ot org/10.3390/ vetsci91 10606

hitps://www.mdpi.com/fournal/vetsch

Vet i 2022,9, 606

Sof11

Observing the current oceurrence locations, future distributions can be predicted using
data-driven models [351], Based on the avaiable two-period bioclimati data of different
RCP pathways by d 2070 and d. maxent estimations, a higher risk of ASFV
was observed with climate change.

“This study illustrates climate change in the spread of ASFV with bioclimatic scenarios
and the Maxent model; however, there are significant imitations. The vmpad of climate
change on ASFV is comple s that
make general predictions impossible. The spread of discase is influenced by \.:nons factors
such as movement behaviour, the habitat and population density of reservoir and novel
host populations [69], climate and land use changes [70], and anthropogenic factors [71],
but the current study only examined the climatic covariates. Detailed studies considering
disease-driving factors, including domestic pig cases, would present better output. In the
future, more variables with heterogeneous effects on ASFV distribution could be analyzed.
‘The economic value of one health approach impacting disease spread [72] also needs
research to control climate change and disease as ASFV diffusion. The current study used

2050 an

the Maxent model the effect of clima ; comparison, validation with
ensemble models [73], and hybrid data-driven-mechanistic models [1,74] could be the
better-represented model that warrants ion. The changes in bioclimati

variable data influenced entropy valutw, and the study advocated tht climate change
influences the spread of ASFV: furt and validation must be

5. Conclusions
In this study, we analyzed the ASFV in wild boar outbreak locations to fit the Max-

ent model with ten bioclimatic variables after removing nine variables that created the
collinearity problems and examined the possible impact of climatic variables for 2050 and
2070 with multiple RCP scenarios. The results show climatic changes are influencing the
spread of ASFV, and the future climate is favourable for ASFV spread: only quantitative
ratios are different. Based on the observed model with climatic variables, the spread of wild
mm ASFV is directly .mncmed with climate. ;,h.mgc« There is no vaccine to eradicate
e the best option to prevent ASFV [75,76].

red the nmponam:c of ASFV control management in :on)undmn with

imatic g0 0 0l 13
ictly Implcmrnlcd to controlthe risk of ASFY. WO and

Wenawe emph,

8
(chmam action) [ to

E nd animal
hml!h services that must be assessed and reported [75]. The |mpl|m|mn of distribution
model predictions can be a 0 deal with the wildlife

discascs like ASFV. The cirrent smdv could be a reference to global health concerns.
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Abstract

The African swine fever virus (ASFV) was first detected in South Korea on a pig farm in Sep-
tember 2019. Despit ASFV, outbreaks
and in wild boar hs In this study,
i the mini (MCP) approach, and growth rote
using a logistic diffusion model. On the basis of the ASFV outbreak locations recorded from
September 17", 2019, to May 20™, 2022, the MCP area for the second week was 618.41
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km? and exp: 10 37959.67 km? in the final week. The maximum asymplme or ma logis-

tic function dered as the land area of and

growth raes of 0,022 km” per week and 0.034 k" per month. Administrative bodies should

implement preventive for T this

study will be a ecologists, and policy it
" vy

management.
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African swine fever virus (ASFV) has been categorized as the most severe animal disease (with
amortality of approx. 100% in domestic pigs) that the world has faced in a long time [1].
ASEV was first recorded in Kenya in 1921 [2], and it has been spreading throughout Europe
and Asia since its first report in Georgia in 2007 [3, 4]. In South Korea, the first ASFV case was
recorded on September 16, 2019 (5], and approximately 2632 cases (21 on domestic pig
farms and 2611 in wild boars) were reported between October 9%, 2019, and May 20", 2022
[6,7]. Globally, ASFV poses a significant threat to the swine industry, owing to its epidemio-
logical behavior and current spread in both wild boar and domestic pig populations [5]. To
control the spread of ASFV, eradication programs, based on the rapid diagnosis, disposal, and
slaughter of all animals in an infection zone, thorough cleaning and disinfection, surveillance,
desensitization, and movement control measures, should be applied (9, 10]. Ecologists have
suggested that wild boar [11], wolves [12], ticks [13], synanthropic birds [14], feed houses [14],
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Simple Summary: Predicting suitable areas and paths for African swine fever (ASF) outbreaks is
crucial for early detection and removal of ASF virus (ASFV)-infected carcasses in ASF-prevalent
regions, as well as for the ‘measures in ASF-free regions. In
this study, we utilized the MaxEnt model and shortest p\lh betweenness centrality to predict arcas
with a high likelihood of ASF outbreaks in wild boars while also identifying individual pig farms
and pig farm sectors at high risk of ASFV spillover from wild boars. The results of this study are
intended to help to save time and cost in searching for carcasses by specifying the search range for
ASFV-infected wild boar carcasses. Additionally, the study’s findings could help pig farms at high
risk of ASFV spillover establish preemptive quarantine measures such as reinforcing biosecurity
inside the farms and routinely searching for carcasses around the farms.

Abstract: African swine fever (ASF) is a highly cont: disease affecting d wild
boars, with no effective vaceine or treatment available. In South Korea, extensive measures have
been implemented to prevent ASF transmission between wild boars and ASF spillover from wild
boars to pig farm sectors, including the sarch for ASF-infected carcasses in mountainous forests
and the installation of fences across wide areas of these forests. To determine the priority search
range for infected carcasses and establish pig farm-centered quarantine measures, it is necessary to
predict the specific path of ASF outbreaks in wild boars and identify pig farms at high risk of ASF
spillover from wild boars. Here, we aimed to predict suitable areas and geographical paths for ASF
outbreaks in wild boars using the MaxEnt model and shortest-path betweenness centrality analysis.
‘The analysis identified a high frequency of ASF outbreaks in areas with a suitability value >0.4 on the
suitability map and in areas within a 1.8 km range from the path on the shortest-path map, indicating
these areas were highorisk zones for ASF outbreaks. Among the 5063 pig farms analyzed, 37 were in
the high-risk zone on the suitability map, 499 were in the high-risk zone on the shortest-path map,
and 9 were in both risk zones. Of the 51 pig farm sectors with a dense distribution of pig farms
(kernel density > 8), 25 sectors were in contact with or partially overlapped the high risk zone on
the suitability map, 18 sectors were located within the high risk zone on the shortest-path map, and
14 sectors were located within both risk zones. These indings aided in determining the priority range
for searches for wild boar d enabled th of preemptive ASF prevention
measures around the pig farming sectors that are at risk of ASF spillover from wild boars.

Keywords: wild b 3 ASF; path lity
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distribution of i farms, we have successfuly identiied pi farms that face a igh risk of
ASF spillover from wild boars. This significant bled the
of preemptive farm-centered quarantine measures.

This study highlights the need for ficld evaluation as well as model self-tests for the
evaluation of model quality, such as comparing the frequency of actual ASF outbreaks in
areas predicted to be potentially high and low risk by models, when evaluating a predic-
tion model for a rapidly spreading discase such as ASF. The ficld evaluation contributes
significantly to vcnl)'lng and more specifying the model's esults. The results of MaxEnt
model and sh i od with the field evaluation predicted a high
likelihood of ASF oulbmaks in arcas with a suitability value of 0.4 or higher and within a
range of 1.8 km from the shortest path. These ranges could be defined as high-risk zones
for ASF outbreak, particularly in the carly stages of its spread. O the 5063 pig farms in
South Korea, 9 pig farms and 14 pig farm sectors with a kernel density > 8 were located in
both high-risk zones identified by the MaxEnt model and the shortest-path BC analysis.

This study provides critical insights for preventing and controlling ASF outbreaks.
Predicting suitable areas and paths for ASF outbreaks can help to implement preemptive
measures to minimize the impact of ASF on wild boars and pig farms. Improved biosecurity

d regular carcass search d pig tors at high risk can help mitigate

the risk of ASF spillover from wild boars

“The spatial range of our study was limited to South Korea and was designed to predict
the extent of ASF spread within a relatively short timeframe. Therefore, we did not include
climate factors as variables in our analysis. Given the global spread of ASF and repeated
ASF outbreaks on a long-term basis, future studics should include weather variables,
including climate change scenarios, to establish comprehensive long-range prediction
models that extend beyond the borders of Korea and cover larger geographic areas. This
study, based on the South Korean situation, which directly links the potential spread routes
of ASF predicted by theoretical models with the given distribution of pig farms, shows
how scientific research can contribute to establishing ASF quarantine policies and will be a
reference for epidemiologists, ecologists, and policy makers in countries where ASF occurs.

Supplementary Materials: The following supporting information can be downloaded at: hitps
www.mdpi com/article/10.3390/ani13132145/51, igure S1: Geographical distribution of the Korean
mountain ranges comprising the Mountain Range an elongated
ridge that runs from Mt. Baekdu-san in North Korea to Jirisan National Park in South Korea, and the
nine mountain ranges (Jeongmaeks) that branch off from the Backdudaegan [100]. Civilian Control
Line (CCL), which, located 10 km south along the Military Demarcation Line (MDL), is intended to
control citizen access. The area between MDL and C¢ alled the Civilian Control Area (CCA);
Figure $2: Map for each environmental variable; Figure $3: Area Under the ROC Curve (AUC)
value, which is calculated from the area under the Receiver Operating Characteristic Curve obtained
through 10 bootstrap replicates; Figure S4: Geographical distribution of 37 individual pig farms
located in an area with a suitability value of 0.4 o higher; Figure 55: Geographical distribution of
499 pig farms within a 1.8-km range of the shortest-path; Table S1: Standardized protocol of the
SDM process, following the ODMAP v1 [70; Table S2: Relative importance of variables used in the
MaxEnt model.
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es and their impact on humans. The advent of Al leaming algoriths and recognition technologies
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s especially advantageous in applied studies, including the detection, analysis, impact assessment,
simulation, and prediction of environmental
this study specifically focused on environmental pollution and animal diseases. While the number
of reated studics i rapidly increasing, the r
are not yet well-established. We analyzed the bibliographic data of 1191 artiles on Al applications

impacts on malignant animal epidemics. To this end,

trends, evolution, and collaboration in this field
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INTRODUCTION

Outbreaks of diseases that jump from animals to h
mans have increased fears of another pandemic. While
such zoonoses have been around for millennia. they
have become more common in recent decades due to
damage to the environment. such as deforestation. mass

livestock cultivation. climate change, and other human-

induced uph Is of the animal world. Given this situ-
ation, it is necessary to clarify the direction of research
in this area around the world (Oh et al, 2021: Zhou et
al. 2022). Advancements in the field of artificial intel-
ligence (AD) are expected to provide optimal solutions
to various social problems (Cath et al, 2018; Tomasev
et al. 2020). The growth of Al had been stagnant since

the 1950s: however. a significant leap forward occurred

Copyight & The Keruan Saciety of Votarnar.
Thi is an Open Access sricke

B0
& by-1c/4.0 which pomits un

tal impact,Intellectual structure

when machine learning addressed the technical limita-
tions of the existing expert systems and neural networks
In the mid-2000s, ushering in a new golden era (Haenlein
and Kaplan, 2019).

The utilization of Al in the field of environmental
damage and animal diseases continues to increase,
thereby expanding its application area and scope to
related domains such a

water waste. air pollution,
ases (Fan et al, 2018: Mo et
al. 2019: Abdallah et al. 2020: Ye et al, 2020). Al tech-

nologies are widely used in environmental damage

solid waste. and animal d

monitoring and prediction. damage source simulation
and analysis, and intelligent damage control (Ye et al,
2020). Although this technology has emerged as an ef-
fective countermeasure against environmental damage.

systematic analysis of the research flows and themes,

Licsnse e /jcrtocommors.crycerses/
‘it 0 Grgnd werk s prapery o2,
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m;

chine learning. and deep learning. but also for vari-
ous other learning and neural network techniques, such
as sclf-organizing maps and support vector machines.
However, in the field of environmental pollution, the
application of Al has focused mainly on air pollution,

rather than on soil or water pollution, and therefore.

the scope must be expanded to include both soil and

water pollution. This will also lead to an Increase In the
thematic diversity.

The last step of such environmental poliution is cli-
mate change. and the factor that has the greatest influ-
ence on the climate change is air pollution (Seinfeld et
al. 1998: D'Amato et al. 2014). As can be seen from our
result, air pollution occupies the highest proportion of
the keywords in environmental pollution-related papers
Environmental pollution or climate change has caused
adra

atic shift in the ecosystem. It is apparent that
this environmental shift has prompted the migrations
of reservoirs or vectors which can be important factors

for animal pathogen transmission. and made each ani-

mals vulnerable to pathogen exposure (Patz et al, 2003:
Altizer et al. 2011: Losaceo et al. 2018). This pattern is
the most common phenomenon of emerging infectious
diseases from animals that have recently appeared. and
it has been discussed that this trend will gradually ac-
celerate.

Therefore. follow-up studies should consider per-
forming bibliometric and network analysis of the appli-
cation of Al in various field of environmental science: in
particular, environmental pollution. The analysis results
could then be compared. based on which insights and
new research directions can be developed to enhance
the use of Al across various fields. Furthermore. com-
pa
are also needed. In particular, comparing the research

ive studies between the major countries/territories

topics of major countries/territories is also expected to
be highly useful for promoting research cooperation at
the global level.
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CASE REPORT

Gizzard impaction and duodenal perforation in a yellow-billed

spoonbill (Platalea leucorodia)
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A yellow-billed spoonbill kept at the 200 was found dead. As a result of the necropsy, the stomach
(gizzand and proventriculus) and duodenum were full of undigested fish bones, and the undigested

sharp fish bones were lodged in the gastric mucosa and clumped together, blocking the lumen.
T
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The provision of grit can significantly aid the func-
tioning of the gizzard. Although most free-ranging hens

ion of a

will pick up small stones and grit. the provi
supplementary source will be required for birds that are
reluctant rangers, or In situations where the soll is lack-
ing stones. Our bird was kept in a z0o and spent most
of time on cement floors with no opportunity to pick up
small rocks or other hard materials (Christensen. 1998:
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Huang et al. 2019). It is highly likely that these breeding
conditions were not suitable for the normal digestive
process of the bird to occur the toothless bird species
swallowed food such as fish with its beak. stored it for
a while in the crop. mixed with hard materials such as

w0d December 5, 2022 ;
Acceptod Decersber 8, 2022 (hereafter, the intestinal wall was perforated and peritonitis occurred causing death. The cause of
the fish is unknown. Tt can only
) . ierewuslack for the yel 4 pick up grit
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y . Key Words: G

INTRODUCTION

In birds, natu:

healthy regurgitation and forceful,
violent vomiting is at first unable to spot the difference
because all birds have a natural, gentle form of food
expulsion that mirrors how a bird would feed Its mates
and offspring in the wild. Birds' regurgitation is of no
cause for concern. Vomiting in birds. however, is wor-
risome. and could be a sign of something more serious
(Tully Jr, 2018). It s a violent. messy sight, and discharge
may wind up spattered around the cage and on the bird
Such a forceful ejection of material or food may indi-
cate an infection. liver or kidney disease o possibly. a
serious condition called a “blocked gizzard. A blocked
gizzard is a life-threatening condition that requires im-

mediate veterinary care and treatment. With fast treat-

ment, birds may overcome this dangerous condition.
1f the condition is prolonged. however, the outcome Is
typically poor. A blocked gizzard (the second chamber
of the stomach) in birds is a life-threatening condition

Copyright  The Korsan Sociaty of Vetorinary Senvice.

that occurs when a buildup of materials or a foreign
body becomes lodged in the gizzard (Reissi
2001: Han et al. 2009).

Symptoms of blocked gizzard in birds include vomit-

and Robles,

ing. inct

cased thirst. fluffed-up appearance, loss of ap-
petite, and depression. Stomach ache causes the bird

1o lean forward on the perch. and droppings are clear

and/or white due 10 no fe
birds die.

A blocked gizzard may be caused when a bird con-

| component. Finally, those

sumes a foreign object, such as a piece of wire, rope fi-
ber. a particle from a toy. paper. among others (Schlegel
and Brash, 2015). Birds may chew on such objects due
to playful behavior. inquisitiveness, boredom. or sexual
frustration. The bird may also be seeking to fill a miner-
ed food
amour. 2015). For

al deficiency, assuage hunger. avoid contamil

or equalize any dietary irregularities

some reason, wet weather sends many birds in search of
soil. potting soil. sand, or any kind of gritty substances.
They will scavenge for these materials in excess, which

dstbuton,

P stones in the gizzard, ground with mus-

cle force. and then moves to the proventriculus to meet
digestive enzymes (Allardyce et al. 2015).

There is little veterinary guidance on the treatment
of impaction of poultry. One report said that treatment
with 3 g of Epsom salts per 100 birds per day plus 10~
15 ml of liquid molasses per bird fed as a wet mash
for four days. Further energy and lubrication can be
provided by the addition of vegetable oil (Ch

ensen.
1998). However, this method is obviously a way to en-
sure that the grass plug produced by ingesting long
grass in poultry can easlly pass through the gastrointes-

tinal tra

and it far from the treatment applicable to
wild birds that consume fish or small amphibian rep-
tiles with bones. Grit might be one of options to help
prevent impactions for those birds. although grit has
been found to aid only in the breakdown of grass that is
already in small or marrow pieces. Natral grit may not
be beneficial to help break down consumed materlals
and not easy for 200 birds 1o find. Rough in texture and
small to have the highest surface area to volume ratio
and must be supplemented in enough quantity o allow
for an adequate grit to food ratio in the gizzard (Huang
et al, 2019). At least for wild birds maintained in zoos,
prevention should be prioritized over treatment, so it
seems that further consideration should be given 1o the
breeding condition in the future.
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Comparison of Ventral Midline and Right Flank
Approaches of Ovariohysterectomy in Bitches
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Abstract The ventral midiine approach (VMA) and right flank approach (RFA)
are common procedures for the sterilization of bitches. This study compared
the different parameters viz. total duration of surgery, recovery time, and
length of the incision as well as body temperature, heart o vespan\lon
rate, and SpO2 in each approach. Twenty (20) bitches were
for the RFA and VMA. Meloxicam (0.2 mg/kg) was admmsimd subcuta-
neously half an hour before the induction to provide preemptive analgesia.

jvided randomly

Diazepam and ketamine were administered intravenously at dose rates of

kol Sy o paiciogy

‘Department 0.25 mg/kg and 2.5
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0.7 cm). The operat

mg/kg, and 0.17 mg/kg and 3.33 mg/kg, respectively
intain anesthesia. Each parameter was recorded at the

pre-operative, operative and post-operative times. The average duration of
surgery and length of incision of RFA (161 + 5.13 min and 2.44 + 0.83 cm)
were significantly lower (p < 0.05) than the VMA (21.3 + 5.48 min and 3.53 +

ed bitches showed hypothermia (p < 0.05) at 1 hour

compared to baseline and 24 hours of surgery. Heart and respiration rates
increased significantly (p < 0.05) during traction and severing of ovarian
ligaments in bitches within the RFA group, but there was no significant
difference within VMA higher (p
Korea <0.05) at 1 hour after surgery in both approaches, Based on the duration

The sedation score was si

of surgery and length of incision RFA approach was quick and minimal skin
wound. Further studies on bitches considering molecular investigations of
surgical stress are imperative.
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Comparison of Ventral Midiine and Right Flank Approaches of Ovariohysterectomy in Bitches

(13) that was 23.3 = 1.9 bpm and 25.3 = 1.8 bpm respec-
tively but respiration rate after 24 hrs was 27.6 =+ 3.2 bpm
that was slightly lower. Stretching and severing of ovarian
ligament are painful procedures in both methods, signifi
cantly increased HR and RR were found during severing of
suspensory ligament and cervix in the flank approach. The
mean SpO2 concentration had no significant (p > 0.05) di
ferences recorded in mean SpO, concentration between the
groups and within groups. Warne et al. (27) reported that
SO, concentration was greater than 95% i cat undergoing
VMA OVH, which was greater than this study. The pre-opra-
tive and post-operative SpO; concentration of the present
study was less than that of Hu et al. (13) that was 98.1 + 0.3%
and 983 = 0.4% respectively. Similar to the present study,
Hu et al. (13) also had reported the non-significant changes
in SpO, concentration. The level of sedation was found to
be decreased with time interval, and the bitches were fully
recovered from anesthesia at 24 hours of surgery. All the
bitches were significantly higher sedated (p = 0.05) at 1 hour
of surgery in RFA than VMA (p = 0.05). That may be due to
more maintenance doses as compared to the midiine.

In conclusion, compared to VMA, RFA had a statistical di
ference between minimal skin wounds and surgery duration
and similarity with distress rate at the time of traction of the
suspensory ligament and extended recovery time. Minimum
duration and wound length in RFA infer less operating time

tocol and approved by the University Ethical Committee of
Agriculture and Forestry University (AFU), Nepal
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Thiough the necropsy of this otter with neurological symploms, a broad range of vas-
cular damage caused by mercury toxicity in several organs, hepatocellular necrosis, and

mercury examination, liver, kidney, and hair showed values of
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toms including neuropathy, and the possibility that these heavy metals have accumulated

this work in other wild animals cannot be ruled out It seems that continuous monitoring using
sentinel animals is necessary.
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Introduction

Mercury (Hg) is a toxic heavy metal that naturally exists
as an inorganic or organic compound in the environment
(Ebinghaus et al. 1999). Concerns over mercury in the en-
vironment developed during the 1950s and 1960s with the
poisoning of humans and wildlife in Japan and Sweden.
No matter how clean an area is, if there is human activity
such as local development, the ecosystems could be con-
taminated even at very low concentrations when mercury
is released (Gworek et al. 2020; Verma et al. 2018), because
released mercury is methylated by microorganisms in sedi
ments and converted into highly toxic compounds called
methylmercury (MeHg) (Boening 2000; Mergler et al.
2007). MeHg has a much higher bioavailability than nor-
mal inorganic mercury and can penetrate cells where there
are normally barriers to toxins (Mergler et al. 2007; Ullrich
etal. 2001). In other words, it can cross the blood-brain
barrier and the placental barrier and directly damage brain
and fetal cells. In addition, since bioaccumulation in the
food chain occurs as a result of its long half-life and high
bioavailability, mercury accumulates in higher concentra-

Eurasian river olter (Lutra Lutra), mercury, public health, widife

tions as it moves toward upper predators (Driscoll et al.
2013; Lavoie et al. 2013).

Mercury poisoning causes coma, ataxia, spinal cord de-
generation, limb paralysis, tremors, and convulsions and
can permanently damage the kidneys, liver, and brain
(Boening 2000; Chan et al, 2003). It can also affect the do-
pamine and cholinergic systems that promote learning and
memory, motor function, thermoregulation, and cognition
(Basu et al. 2006). In the case of fetuses, spontancous abor-
tion or fetal cerebral palsy may occur (Chan et al. 2003).

Recently, the anthropogenic emission of mercury has
been increasing more rapidly than natural emission, and
this is considered a big problem. For example, the amount
of mercury measured in Arctic indicator species has in-
creased significantly compared to pre-industrial times (Di-
etz et al. 2009; Dietz et al. 2011), The international commu-
nity adopted the Minamata Convention in 2013 to reduce
anthropogenic emissions of mercury and thereby prevent
damage to people and ecosystems caused by mercury, and
the convention came into force in 2017 (Kessler 2013; Sci-
ence for Environment Policy 2017).

Sentinel animals are widely used as an environmental

Copyright © 2023 The Authors) Ogen Access
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0.049 pg/g in the liver in this study, which does not exceed
the lowest observed effect level of 3.4 ug/g (Basu et al.
2006; Klenavic et al. 2008). However, even at low concen-
trations, long-term accumulation can cause symptoms, and
the possibility that these heavy metals have accumulated in
other wild animals cannot be ruled out. Therefore, it scems
that continuous monitoring using sentinel animals is nec-
essary.

Through the necropsy of an adult male Eurasian river
otter (Lutra lutra) with neurological symptoms, we con-

Chronic
Mercury Poisoning

i Summary of diagnostic find-
ings in necropsy o the Furasian river
olter (Lutra fufa). CT: computed
tomography: MRI: magnetic. reso-
nance imaging: CRM: certified ref-
erence matenal; Hg: mercury.
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firmed a broad range of vascular damag d by mercu-
ry toxicity in several organs, hepatocellular necrosis and
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ment. Therefore, the cause of death was concluded to be
mercury poisoning (Fig. 5).
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using sentinel animals.
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Isolation and identification of mosquito-borne zoonotic
diseases in slaughterhouse in Daejeon
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i study was © of mosquita vectors reated to the zoonatic

disease in Dacjeon. month from March to Novem
ber 2021 at the saughterhouse in Dacjeon. A total of 820 mosquitoes were captured and classified
into § genera and 8 species. Among the collected mosquitoes, 319 (38.9%) and 295 (35.93%) were
Aedes vexans nipponii and Culex pipiens pallens, respectively, making them the dominant species.
The overall sumber of collected started to increase from May and reached the largest
value of 329 (40.12%) in June. Trapped mosquitoes are created 72 pools by environmental condi-
tion and by species. The pools were tested by PCR methods for 7 zoonotic pathogens. Flavivirus-
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regional climate change but also global change, which
in trn affects various physical and biological systems.

INTRODUCTION

Earth's climate is constantly changing. Currently, the There are various problems caused by global warming,
Earth is in a warming phase for about three centuries,
preceded by an earlier Little Ice Age and a Medieval
Warm Period (Reiter, 2001). Although these changes

have occurred naturally, recent global warming has

such as inundation of some islands due to sea level rise,
ecosystem disturbance. and endangered species, but
among them. the spread of diseases due to the spread
of insect vectors due to climate change is a major prob-
been autributed to human activities, with the average lem (Patz et al. 2005). Insect vectors are insects that can
global temperature rising about 0.7C over the past 100 be carriers of zoonotic diseases. such as mosquitoes,
years. Many researchers estimate that global average ticks, flies, and fleas. These insect vectors breed in ar-
temperatures will Increase by 1~3.5C by the end of the eas suitable for life cycles and climaric factors are most
21st century. It is the result of a variety of human ac-

tivities, including excessive fossil fuel use, agricultural

suitable. Increases in temperature generally increase the
proliferation of insect vectors and shorten the incuba-
tion period of viruses in the body, thereby Increasing
viral amplification. As a result. the probability of disease

land growth. deforestation. and industrialization (Yi et
al, 2014). This increase in temperature causes not only

Copyight & The Korman Sociaty of Vatarinar
Tisis 80 Open Access ancls ¢ ¥ et e Hioense G/
. neonr 8 ‘ovided he orgnal wiork s propery oted.
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Isolation and identification of mosquito-bome zoonatic diseases in slaughterhouse in Daejean

Dengue fever, chikungunia fever, and Zika virus in-
fection have no cases of native Infection In Korea, but
the situation is highly likely to change as mosquito vec-
tors live and Culex flasivirus has been detected. So con=
tinuous monitoring is necessary because global warm-
ing is progressing quite rapidly. increasing number of
overseas travelers. new urban development and popula-
tion density are favorable conditions for the spread of
mosquito-borne infectious discases.

Since mosquitoes have a higher animal preference
and livestock are included as hosts of varlous mosquita-
borne infectious diseases, mosquito research on the

laugh should be
In addition, investigations in the slaughterhouse are

thought to be good for monitoring diseases because
mosquitoes gather not only in one region. but through-
out the country. As a result, it can be used as basic data
for predicting infectious diseases and can be used to
establish measures for mosquito control and prevention
of infectious diseases.
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A.Vaccine.: Based on Asia1 Shamir of the Foot-and-Mouth
Dls.ease Virus Offers Low Levels of Protection to Pigs against
Asial/MOG/05, Circulating in East Asia
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24341, Korea, * College of Veterinar
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Foot-and-mouth disease

of Veterinary Science, Kangwon National University, Chuncheon
"y Medicine and Bio-safety Research Institute, Jeonbuk National University,

(FMD) is one of the most contagious diseases in cloven hoof animals.

Vaccination can prevent or control FMD, and vaccine antigens should be matched against circulat-
ing viruses. According to phylogenetic analyses, field isolates in this region belonged to genotype V
and showed low genetic similarity with the Asial Shamir vaccine, the OIE-recommended vaccine
strain. In this study, we investigated whether pigs vaccinated with the Asial Shamir vaccine could
be protected from challenges with the Asial/MOG/05 virus, one of the genotype V field isolates.

Eight pigs were divided into either vaccinated or nonvaccinated control groups. After two vacci-
nations with Asial Shamir, both groups of pigs were challenged with the Asia1/MOG/05 field iso-
late at 2 weeks after the second vaccination. In the control group, symptoms appeared at 2 days
post-infection (dpi). The clinical sign score peaked at 4 dpi, and this coincided with virus shedding
through nasal discharge. Neutralizing antibody titers peaked at 17 dpi. In the vaccinated group,

clinical signs were delayed compared with the control group, and the highest score was shown at’
10 dpi accompanied with virus nasal shedding, which peaked at 11 dpi Neutralizing antibodies
were induced 2 weeks after the second vaccination and peaked at 17 dpi. In conclusion, Asial

Shamir vaccination in pigs provided partial protection from Asial/MOG/05 virus infection )
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the Numpy Skin Virns

%, Yorg-Iheok fung’, Sung fin 1.
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rseedion, Busan Natona! University. “Inséitute of Torest e, Aarsgwor Notiae
sversity, “Coliege of Viiorisry (adicng & (nsiluln of Voterinasye Soicnce, Aangnon
Nadionat iniversity

wparler, Iniormation and.

A Selfforganizing mep (SOM) was applied o DNA sequence data for the
G-protein-coupled chomokine recopter (GPCR) i the Lumpy skin virus collected
Irom infected cows, Dala from differont locations inchuding Eurape; Middle East
anid Asin wers ussd 08 Ut dala for the SOM along with sampi positions and
environmental factors {ternperature and  precipitation).  Relationships between
gonomic varialion and limale data were rovealed within Lhe spalial framework.

Genormic: difference was variably cheerved compared 1o geographical locations ol
sampling  points, Ussfulness of machine-learming s discussed in extracting
associative informatien  residing  in throe  regimes,  gemelic  information,
emvironmenlal faclors and spalial posilions concurrently. (This sludy was supporled
by Kores Institiute of Planning and Fuglustion for Techriology in leod. Agriculture
and Forestry (IPET) through Animal Discase Management Technology Advancemert
Support Program, funded by Minsby of Agricullure, Food and Rural Affairs
(MAFRANPreset Now 12200 3-2).

8. 20224

_95_




a
niki

Greece

ist of
osters

IMMUNOLOGY AND VACCINOLOGY

IMM-PP-01
INFLUENCE OF MATERNAL AND PIGLET VACCINATION ON SEROPREVALENCE OF SALMONELLA TYPHIMURIUM IN
REARING PIGS AND AT SLAUGHTER
i 1H. Vornhotz*, M. Kochling D, Brinkmann 7, J. Vonnahme %1, Hennig-Paulta !
‘Fietd Station for Bakurn, University of it Hannover, Feundation, Hannover, Germany
=YV Minsterland Ladinghausen/ Nordwaide:
“Ceva Tiergesundheif GmbH, Kanzlersiraiie 4 40472 Dilsseldorf - Germany
“Fleischhor Rasting GmbH, Eisbachsir. /Am Pannacker, 53340 Meckenheim
“Tiecirztiiche Gemeinschaftspraxis Blren FGS-GmbH

IMM-FP-02

ASIAT SHAMIR BASED VACGINE OF THE FOOT-AND-MOUTH DISEASE VIRUS PROVIDES ONLY PARTIAL PROTECTION
AGAINST EAST ASIAN EPIDEMIC VIRUS

¥_Oh' H. Cho, 5. Lee,G. Kin®,5. Moon®, . Terk"

\Department of Veterinary Pathology, College of Veterinary Medicine & Insiitute of Vetefinary Science, Kanguwon National
University, Chuncheon, Repubiic of Korea

“Laboratary of Swine Diseases, College of Veterinary Medicing and Bio Safety Research institute, Jeonbuk National Universiiy,
fiesam, Republic of Korea

“Kangwon Natianal University

Kaorea Zoonosis Research Institute, Jeonbuk National University

IMM-PP-03

LONG-TERM FOLLOW-UP OF MYCOPLASMA HYOPNEUMONIAE-SPECIFIC CELL-MEDIATED IMMUNITY IN VACCINATED
PIGS

E. Biebaut L. Beuckelaere |, Boyen %, F. Haescbrouck 7, B. Devriendt * D, Maes

“Department of Internal Medicine, Repraduction end Papulation Medicine, Facully of Veterinary Medicine, Ghent University,
Belgivin

“Department of Pathobiolagy, Pharmacology and Zaological Medicine, Faculty of Veterinary Medicine, Ghent University, Belgium
*Department of Translatienal Physiology, Infectiology and Public Health, Faculty of Veterinary Medicine, Ghent University,
Gelgiun

IMM-PP-04
EVALUATION OF MATERNAL DERIVED ANTIBODIES IN BRACHYSPIRA HYODYSENTERIAE NATURALLY INFECTED SOWS
AND THEIR OFFSPRING

E_Heyig L. Cano \H. Arguslio LA, Carvsjal”, P, Rubio? G, Cano", N, Casada L. Alvarez M. Garcia-Diez '

VAQUILGN CYL St

SFACULTAD DE VETERINARIA, UNIVERSIDAD DE LEON, SPAIN

<0PP GROLP

IMM-PP-05

EVALUATION GF STRATEGIC VACCINATIONS TO PREVENT ACTINGBACILLUS PLEUROPNEUMONIAE
H. Corlzén |, M, Stamgo 2 P. Wallgren

“Farm & Animal Health, Kalmar, Sweden

Piggvet LI, Halltorp, Sweden

“Natianal Vterinary (nstilute {SVA), Uppsala, Sweden

List of Pasters| 24

9. 14th European Symposium of Porcine

Health Management %£x% =&

_96_




a
niki

Greece

YVD-FPP-11

EPIDEMIOLOGICAL FEATURES OF SWINE INFLUENZA AND CHARACTERIZATION OF ISOLATED SWINE INFLUENZA
VIRUSES IN KGREA

H.Cho'5. boon =D, Bac® TG, Leez Y. Ko2 D Tarks Y. Oh ¢

iColiege of Veterinary Medicine and Bio-Safety Research Institute, Jeonbuk Mational University, Iksan, Republic of Korea
“College of Veterinary Medicine and Bio-Safety Research Institute, Jeonbuk National University, Iksan 54596, Korea

sLaboratory for infectious disease prevention, Korea Zoonosis Research Institute, Jeonbuk Natfonal University, lksan 54531,
Republick of Kores

“Department of Veterinary Pathology, College of Veterinary Medicine & Institute of Veterinary Seience, Kangwon Nakanal
University, Chunchean, Republic of Korea

VVD-PP-12
CLIMATE CHANGE INFLUENCES THE SPREAD OF AFRICAN SWINE FEVER VIRUS

NN, H. Cho 0. Tark 5, Lee G, Kim 5. Moon®
Coliege of Veterinary Medicine and Institute of Veterinary Science, Kangwon Natinal University.
“College of Veterinary Medicine and Bic-Safety Research (nsiitute, Jeonbuk Natianal University, lksan, Republic of Korea
*Korea Zoonosis Research Institute, Jeanbuk National University
‘“Kangwon National University

VYO-PP-13

THE THE EPIDEMIOLOGY OF PORCINE REPRODUCTIVE AND RESPIRATORY SYNDROME (PRRS! IN AN INTEGRATED PIG
COMPANY OF NORTHERN ITALY: MULTIPLE THREATS REQUIRING MULTILEVEL INTERVENTIONS

G. Franza ,G. Barbierata , P, Prsenta’,M. Legnardi' CM. Tucclarone LG, Sendri*, G, Faustini M, Origs.

1Dept. of Animal Medicine, Production and Hesiih, University of Padova, Legnaro, laly.

cLaboratario Tre Vall/Gruppe Veronesi

*Soc. Agr. La Pellegrina spa/’ Gruppo veronesi

VYD-PP-14

COMPARISON OF THE RATE OF DETECTION OF PRRSV-1 IN SERUM AND FAMILY ORAL FLUID TESTED INDIVIDUALLY
OR AFTER POOLING

& Lobret €. Teixeira-Costa ) ), Jeusselin’,C. Chevance’,V. Normand | T. Nicolaza ', M. Birissonnier < P, Berton &3, Baulbria
“Rezoofution Pig Consulting Services, Neyal Pontivy, France

“PORC.SPECTIVE, Swine Vel practice, ZA de Gohéléve, 56520 Noyal-Pontivy, France

VVD-PP-15
TARGETED NEXT GENERATION SEQUENCING: AN ORFORTUNITY TO GAIN BETTER INSIGHTS TO FRRSY

i fer , J. Buh,H. Bisthoff
‘AniCon Labor GmbH, Hoellinghausen, Germany

VVD-PP-16
CHANGES IN THE ENTERIC VIROME AROUND WEANING IN A HEALTHY PIG FARM

ML Schyns "R, Van Den Brazk-,.J. Peijnenborg ” W. Kuller A, De Groot”
MSD AH Benelux, Boxmeer, the Netherlznds

MSD AH D&T, Barmeer, the Netherlands

University Farm Animal Practice, Harmeien, The Neiheriands

List of Pasters| 42

10. 14th European Symposium of Porcine Health Management Y3

Bt
J

_97_




a
niki

Greece

VVD-PP-IT

A DESCRIPTIVE STUDY ON SPATIAL AND TEMFCRAL DISTRIBUTIONS OF GENETIC CLUSTERS OF FORCINE
REPRODUCTIVE AND RESPIRATORY SYNDROME VIRUS (PRRSV) IN QUEBEC, CANADA, BETWEEN 2010 AND 2019

M. Lomnbert ™. . Arsenault . Coré 5. D'Alaire

\Laboratoire d'épidémiblogie et de médecine parcine, Centre de recherche en infectiologie porcine ef avicale (CRIPA-FRONT,
Faculty of Veterinary Medicine, Université de Montréal, St. Hyaeinihe, Quebec, Canada

VYD-PP-18

ORAL FLUID-BASED EARLY WARNING SYSTEM FOR PRRSV IN Al BOARS

L. Dieste Pérez . J. an Hoaft M. Hauben',E. Wilems K, Eenink * & Staadegaard *
Royel GO, Deventer, The Netherlands

“Topigs Norsvin Ressarch Cenirum, Beuningen, The Netheriands

pigs Norsvin Nederiand, Vught, Tha Netherlands

VYD-PP-19

SPATIAL PROLIFERATION OF AFRICAN SWINE FEVER VIRUS IN SOUTH KOREA

. Tark? S, Lea 4G, Kirn 4. Moon®

‘Coliege of Veterinary Medicing and nstitute of Veterinary Seience, Kangwon Natianal University

“College of Veterinary Medicine and Bic Safely Research Institute, Jeonbuk National University, ksan, Republic of Korea
“Korea Zoonosis Research Institute, Jeenbuk Natronal University

“Kangwon National University

VVD-PP-20
OPTIMAL HANDLING AND STORAGE OF PORCINE REPRODUCTIVE AND RESPIRATORY SYNDROME VIRUS (PRRSV)
POSITIVE SAMPLES FROM FARM TO ANALYSIS
K_Kvisgaard?,E O. Nielsen | L.E. Larscn ?
SEGES novation P/5, Livestack, Axeitory 3, DK 1609 Copenhagen V, Denmark
“University of Copenhagen, Instiute for Veterinary and Animl Scionces, Silgbejlen 4, DK- 1870 Frederiksberg C, Denmark

Vo-PP-21

GENETIC CONNECTIVITY OF WILD BOAR IN A REGION WITHAFRICAN SWINE FEVER

- Gerhards , 5. Blorme ' H. Willems G, Reiner !

JustuseLisbig-University Giessen

<Friedrich-Loeffler-nstitu Greifswald - Insel Riems, Germany

“Department for Veterinary Clinical Sciences, Justus-Liebig-University Giessen, Frankfurfer Strasse 112, Giassen, Germany

VVD-PP-22
OCCURRENCE OF EARLY PCV2 INFECTION IN DANISH PIGLETS

M. Quist Pawlowski', A K. Ballebye Lind, . Hovmand *
'MSD Animal Health, Copenhagen, Denmark
Danvet k7S

List of Pasters| 43

11. 14th European Symposium of Porcine Health Management Y3

Bt
J

_98_




Vol. 28. No. 1, October, 2023

20239 £ H| 35%}
ot =o|He|5tg| =l

Al 2023 108 13%(3), 09:00 ~ 20:00
Y MEA MET ZHOUZ 1072 6(CI2/H A ES B - ¥atE)
Zh st ol dE|ets] (hitpy/www ksvp.orkr)

® P @@

A 2dEnse HYYME, HoleEAH, HAL, @I1RN

%
=
S8 GIPATH, Postbio, ReteFal SY AT 4, Korea Vet Lab, HIO|R =&,

=]
The potential tick defense linked to skin and hair characteristics in Korean water deer

(Hydropotes inermis argyropus) compared with roe deer (Capreolus pygargus)

Sang-Joon Lee'”, Ho-Seong Cho™” Gyurae Kim', Subin Moon', Scoungmin Jeon', and Yeonsu Oh'*

'College of Veterinary Medicine and Institte of Veterinary Science, Kangwon National University, Chuncheon

24341, Republic of Korea, *College of Veterinary Medicine and Bio-Safety Research Institute, Jeonbuk National
University, lksan 54596, Korea

*Equally cantributed

Abstract

The Korean water deer (WD) is considered u dominant wildiife species in South Korea but is ¢

vulnerable on the ITUCN Red List. Despite sharing several unique characteristics with other deer species. WDs
have a notably lower incidsnce of lisk bites compared lo specics such as ros deer (RD). In natural environments,
ticks engage int questing behavior, waiting on grasses for hosts to come by and climb onto their hair coat. They
rely on sensory organs to detect signals, inchuding body temperature and chemicals from the host's skin, before

maoving to their preferred feeding location. Given this. we conducted a comprehensive comparative analysis of

the skin tissue and hair features of both WDs and RDs 1o investigate factors contributing to the WD's lower
incidence of tick bites, Our findings reveuled several significant differences between WDs ind RDs, Nosably,
WD exhibited larger blood vessels, sebaceous glands. and sweat glands, which play erucial roles in nuaintaining

the barrier functions of the skin (p=0.004). Additionally, WDs had irregular scale surfaces on their hair cuticles

iind possessed hair strands that were significantly stiffer and 283 times thicker in diameter compared to RDs
(p<0.001), These factors collectively make it more challenging for ticks to move onto the epidermis of WDs. To
the best of our knowledge, this is the first focused study comparing the skin and hair features of WDs and RDs
in relation to tick bite prevention. Based on our findings, we propose that these observed differences may
contribute to WDs evading tick bites more effectively than RDs. Further research in this field would provide a

deeper understanding of tick-host interactions and may aid in the development of preventive strategies to reduce

tick-bome dise:

in other deer species
Acknowledgement: This work was supported by Korea Institute of Planning and Evaluation for Technology in
Food, Agriculture and Forestry(IPET) through Animal Disease Management Technology Advancement Support

Program, funded by Ministry of Agriculiure; Food and Rural Affairs(MAFRA)(Project No. 122013-2)

Keywords: Korean water deer. skin and huir characteristics. comparative pathology. tick bites
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