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7B FA N B B2 10 35 8 2 TE N L 7 B
IR B AR RRE AR B B

MTHREREE B @ REHERRAT

WE B A7TIE M #E (African swine fever; ASF) % &5 ST - % » G R
A HAE—WIEN BB R ERENEGY > RTETZEI00% -  EEBAES
ABER HERIEMNBEER LG Am B ATHEERASRE R EHEE
FETASRAERAS  BRATALHREAGEIEERERXRE - B> M
BREBRERABARIZEZALRS  EHZALLRAREIMGRBORE
ANFHFHEBITIEMNBE R SRR HEAREANRRRAEEBEE  TEAL
BEETAE - W 2018 FF 8 A 2020 F6 A > HIREME S 3146 7 0 HHERXT
1,282 1 o Mrial&E RAET 248 A B BB AR B ZHGM R JE - L 189 4 G F
B> 50 R aMd s HELERTFHRAERIGESM - AL FZIHA > FTH

FrltEtrBe o B % — K WA 2 5% F 4k Genotype 1) * Mk F ok E RS LM - L
MERERBET KABREREARIHZEIAL R 1 THEENEER
FEER o BALHERARIAE > ATRMEEMNBERETABRRN -

65T WG  ERIBYT I -

o= f =]

FENFEE RS (African swine fever virus ; ASFV)
RERRRE OESERARERER  EMEIEE
EFRIILT[1,11] - FFMBRRZ N T8N
(Ornithodoro sticks)BEPIBTERABR! » BRERIEMSE

BIRES 2B T IREERIEE (tick-borne transmission)

ISR ERRZME[1,9,10] - FENFEERSE
HE X 220EHROAXEERDNARKS(2,7] ' BR
AsfaviridaeiR SR AsfivirusiB - 12 BRI RIBIME—
FR&([1,2,5,6] - REFREEAIFI200nm * /S
BEEERY  EOGES4ERBEOE @ KB
REP7 21EBEOE 2Bo46LERFIIAB UL ET
LR MEZR 2 - BRIFENERRSEL T DR
23BERUKRSEMBE - IR RRASEREES
—{BIRBBP\E(conserved central region @ £E#Y
125 kb) > DIREB—{@& FEim(variable ends)#&:ZE2

FEZEREIE (mutigene families ; MGFs) » B
AEFENRBERSHKCERERIIREGHEZRE ' 8
Z#1170F193 KEREREF(1, 11] - &2
MGFsE R R B AEIENFBRRSZHRZEN -
RASFVIRES RIS PYE RIENLIBERENERE - 52D
MGFsE R # iR (deletion) EFIEIENFBERE R
19 P RIFNIBIEMER[4,1 0] - MGFsERTEIEINFEE
RWEMR MO & R E &£ (generate  antigenic
variability) » DU 01926875 I ez R & (evade host
immune response) * MRS E R iBRE)ERE
WBERDE - BERIESINEE—SRARE - %
REFERAEISEKMRINERME - MEiRE
PETER - WRABBE TRESEEEDIZENE
% - RAFFNIBERSERRLS - BRNEERE
HWHIEHSE - ARSI 2RISR - IR
ERRIENBRRE - #AREREELE—TEHEN

*HHENAZREEE
THRREEEEREF MR
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g8 Bl AR HPFIEMNGERREZHIEES
MENEEARNNEBREENPHIENBRRSZR
2[7,10]

FENRBRERSARERSRR 113 19XE&7E
BRR -HEEMHRIRI,5,8]- HEFEEHER
WAEAERR - EZSEMIRRENEEER 2
BEIERES FFNRERSBRATZIRSEER
BRSNS e EREROTSEEB(3,5.8]°
HpBERPMBERRS @ 18N 100% BERXT -
MBERPRESHRS - BELIRIMUERKER © 88
SHIBRREFE - EERERRFSHRRS @ 8l
MOARRIKAEA - BB ATRA L IEMBEEE
(REF???) - EERARIEMR D E » FRFEEDIRBSE
FEE - RRREEE © Bl » TR BERLRBAE
M) ~ W RinREREESIRFH  RBEFERIE
E - BT RRERBEEEA « E55506 - fbm
REIREEMMA RE | NEMEE « BRERES
B ERIRIAREE MR EZ AR OKRE - 8
RIEEREBMELSM - ERERPREMREES LMmES
FEMK[3,5,8,12,13]

B2018F8H3BPEEREEREIFNMERER

BIELRR - RITEATESEREIIRAIFNGE
BEE- - MRG 856 REE 18R - T6 - {9
FFEE RERINEFEMNRIIRAIFNERERE-
TNSBSEFENERRSRTKIIBE _ERE - BE
EETAERERBRIARITHY Georgia 2007 RSBHKBR
B—&E{LD % - 9BIREEIK[13] - ZIRSERARK
BEIE5i%  KLBIRBERNERALERR @ SRR
RRFTERR @ BRERE - BETRALERRERE
FIGEERE - SRR AISEEX - RMBRINER
BRARREEESAETEHIARENAGRD @ B
BIRSR TVE SRS AEE - RLBRARBEAET A
HEAER @ RITHZARGRSHIZREBOKRS A
BRSEETIFNERRSIZELIEEE - DITTRPEBIE
NERBRRSARREERS -

MRERTSE
PR EAESEE T

B2018F8HE2020F6 BAAKREAIN
FRIENFERAERERR=(201 9F 1 OFRIBEE) B
EOEBASEHER XD R - PRASEBENR - B&
ABEEDR - RASELR - FRERASERE
SR LRMEEARERIRA RS IEMNGERY)
GERZE  HHHRBEPEAE (FFE R R
SRIBE - 0% ~ BE - ZRE -~ J0ER  BE - MR
FERER © FI0K - FBRAE © EIRRIIGRFERK
ERARIREEREANEHNEE ARG © H5t
3,142 TIFNRBBRSRELISE - SEBRE
BIERAERRA  XELFETRE - 250
iR s BEEEHNRSELORERSH - I
EREREERMBER - H511.2826 HSHA
< o

RSB ZEHN

ERO.5-1.00 A& G * JT0AS5-10 ml Modified
Eagle Medium (MEM) - DUBHSEIFEEHGEI TR - &
R RRRFR - #8£1 00008 \SDE » ERE200 pl »
MAZES8IBL2H » EAMagPurix Virus Nucleic
Acid Extraction Kit )\ B /% EE BB ZEVRSILEL -
MBMES®HEHFRIE ' TIAC.5 ml MEMItFEZE
0> ERE250 piEeppendoff @ WA ZFSHIBL2E
# - BBLAMagPurix Virus Nucleic Acid Extraction Kit
KRB ZEEEZIVRSIZEE - FTEREN LR G
Y EIETESASRTFIS-7 O C kB A -

8| (primers) Rt (probe)REt RES R
& 5 $ & B (Quantitative polymerase
chain reaction; gPCR) :

fE B EE % S iR E KM (Quantitative
polymerase chain reaction; gPCR)[1,2] @ S|F&iE
5 2 R ETH R KB OIE (World Organization for
Animal Health) #EIENFEBRRBIHEM S| (pair
of primer) (¥1) - qPCRIZ&E—4% K ME (One-step
reaction) * FARAEINERSREER @ RIEREHR
k2 - BREITRER - IIAASFEREER 4 ¥15348
PAR B4 $36348 - At EA B RRHE Q05 1T - RIETT AL -
EE2TRENEBHMFA UL EBRIRIZHIRE
(amplification curve) » DARIZERHREEITHIEE - B2t
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IBESEVHIBIREE R | ABBERE—EBRB(cycles
numbers)BIRIE(CH/R 40 » RIiGSAIBERH E R
%8S 0 R - BIREENY Ct EAR 40 RIAE
RIS -

YN B S5 K E (nested polymerase
chain reaction; nested-PCR)

At AR GRS SR GELAPCRIERIA
B - BIM B SE858 R E(polymerase chain reaction;
PCR) A & & I B & 8 §# /< f& (nested polymerase
chain reaction; nested-PCR)&1THE5: @ HS| 3 #15%
EHEEZZE0IE(World Organization for Animal Health)
MEMSENRHEBIFNERRSIHE M ST,
2, 9] » HEREtH 3HEnested-PCR3IFFHIERI) » 18
FrEslANER—REER - RERERIOKR -
S5—1#072DF/7 2UR(PCRE478 bp)iEITHE—R
PCR# B DAFOR3/REV2(PCRE ¥ 250 bp) #E 1T
nested-PCR ; 5 — #8 PPA outer 2F/PPA
outer1R(PCREEY520 bp)H#E{TE—RPCREFB M
PPA-1/PPA-23&1Tnested-PCR(PCRE¥257 bp) ;
ZE=#ICVR1/CVR2 (PCRE#¥665 bp)ETE—R
PCR# £ A ORFOL/ORFOR(PCRE #) 178~392
bp)iETnested-PCR - 55 —#EPCR(72DF/7 2UR)&
fEIEHAR : 50 C2 PiE(1 BIR) — 95C10 D&
(1 &)%) ; 9515 H—-60T60 M40 BER) -
fnested-PCR(FOR3/REV2 ) &R/ 95T 3
P (1 BIR) ; 95C15#M—-58T 15M—-72T
15MA0BIR)—»72C7DiE - IE_##HPCR (PPA
outer 2F/PPA outer1R) RFEIEH A : 95°C 37p8E
(1 &R) ; 95C15M—->55T 20 —72C 25/
(40 & I )»72 C 10 B # - M nested-PCR

(PPA-1/PPA-2 ) RIEIFH /R :95C 30 (1 18
%) ; 95T 158 —62C 30f—72C 30 (4018
R)—-72C7n# - F=#PCR (CVR1/CVR2) R
fEEHR:95C 32E (1 BR);95C30M—-55
T12E-72C1DEGOBIR)-72C102#E M
nested-PCR (ORFOL/ORFOR) RFEREA 1 95T
3nE (1 BIR) ; 95C 12#E-55C12E-68

C17#E(40fBIR)—»68C 102 - BIETRIEN

RERHETRIE =#PCR/nested-PCRI fEEFER #I
B WAIAIENFEREE SR E IR M DUR S M 16848
AR ET - RIETTAZEWEN O uit2%
Agarose{TEX DT * BIXTERRBIREBrpZ
& TRLINMRTNBRREEE ZIFTFRIBERH

RERE R R LU ¥

#EeBnested-PCRIGNE 2 R4 A BLEEYD - (T 1248
FENGERRSP7 2ERFII 2 ERELL Y - T2FIMA
ABI PRISM 37 30XL Automated Fluorenscent DNA
sequencer E{TONADITER o E2LUABI Big Dye™
V3.1Cycle sequencing kiti1T @ RIBAFIFAJINTP
FrH“BE0NEBEARE RN KENS B M
dideoxynucleotide termination 895 K&PCRBYS A
ETHEADNAGH - IIA+2Z—8RE3M
NaOACK2.51Z881898% J&F5 * IRk EVER102#
B /O\EliE E5ER 0 IOAS wl loading dye » #£6%
polyacrylamide gel’#fr * BAsequencer detector EE&
FARPABELOAR  BEBRRRESKEER
(guanine nucleotide) @ K EBER RIRIF IS H B
(adenosine nucleotide) » #I & X 2R 0 AR B IE % H B
(thymidine nucleotide) - &5 &= X 2 2 15 I #% & &8
(cytidine nucleotide) - SERVERR 2 FEINFEBIREZP7 2
ERFHIG T R EEREFE S RIREBBRREYRAM
& 2 i ( National Center for Biotechnology
Information ; NCBI) ZIEMFERARZP 7 27 FIETLL
¥t

REsDRE

gt 2 AR R RESRER G EAPCRIZAIR
Bt - BE—SETREDR - KREERMRIZE
R 24 IBA - FERRMSRXS TEERM -
F3ILMOAT00 W SE#E 1K 37 C 5% CO: 1B&
FEAIEE N 8/M\BF - SREIDA 100 n20.75% AL MEK
(7.5 wl + 1ml PBS) WiZE18/\F @ WHRES
T MIKIRMIIRS (Haemadsorption ; HAD) o &38R
HAD # - EX 100 ul #BRRAZRISIERR  ETX
ELIRITESR - BERFIRHADHIE S @ BliSHBRRisam
BRERE - 100 W IAFHERMRA - 18
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B LSRR 1IBREEINEREHADLIHERE
ll'E o

BR

FEFRQPCRUIRRIGHE ARG IEMNERRS
R » i PAnested-PCRREFETHES - ERBET
3, 142FmERGE D FENFRER M E L2484
BBI4ERR7.89% - HPPEIAE189% (B1) &
59t (B2) - 75201 9F 7B » REPEARER
RRHBFMHREZRTE20.58% (281) » 2019%F
8BE1182H  REPEAEAR DRI

£1 0% £ BRPEAEIFNERERISMND+DERIL

2020F 3Rk AZMEERRSMARIGHE
EARKREABEL - HE2020F6R @ REPH
AEAR GBI A BERLESH - 1o - 2019F
6RE2020% 3R © KEHUFEARGIIEIERIIH
BHEI0%MLE » HpE2019F10AR12B ' &
AREDEHERETOESO% L L aEZ RIFR B AR
MEMARBEZENRBEARIRS KB -
2020F 4B ECAKRBUMEIARRBIIRRLE
M o

BB 189H PEKEIFNEBASKELE T

A& TRBUBER(20%)KRIEAM(20%) /RRATR

HRARR(BSERR10%) - BREZ(9%) RALER
(8% EARBENTIRGE - MBE SO BmIFNGER
REMEEEARD @ INEASGO% RALR
(M7%)BERS  ENRXEREE(14%)REFHEA
TEEFEE(11%) - BINERZ 1,282 B ®—EHF -
IERIFERIIRIES

FrEIENERRSETARG  HP7 2ERME
RIS ERRLLE DT - BPRAERER2007S
SAToREk (Georgia 2007 ; ASFV-G) SEQ9%LL
ExBil - BBRE_—ERE ZHREIR(Genotype
) - BIMERESDBESD » AR @ WRDBEER
=7y

i)

-

2

IBNFERASEREREURNEIREERIRSE

RETRERARDAE - LHEPEAERBREAY
Bl - BRARBRARERAER - EHRRIIEARE
BS - EERIKEIHUERRSMARISER ' D
BIBHERESMEIENERRIBEKRERLE - 2020
FooiitEESPEARE  #iEs 26 - EIfe ~ fiE
RIFFEFEARQE R M@ ERBOE)BERLE
FOIENFEERS] - WEFNIBENE RIENFBERIETIRE
BIXR - R EEHERETFFELISN - HthERAZEH
BRBRERBERN - BRERIENERRIEIBRE
a . RREABBSRBE DS o #AERISEAEIE
NFERMRETEE T FRHEET @ I DAKELRIR
IREABRZ#H TR RS A RIERETE NE -
BREBERERILBRILFRE - DS
EBIENT - FRREETZUXEHER @ Ml
RERIRE - EERAEIENFEENREPIE 4R -

RPHEIFNBRZEIBAR - RENDEERES
i 201 8FEF201 OFEHEEA401 OBB
ERARG4] HpIENEEER T EHLET3434
BRIt %8.55% @ HHBIKREKE.8OBZMER » —H
2B RFERAEE R -MIENER RS ARG
HP7 2 ERNEE RIS ERF R LEE D47 - INEAPEIX
ERS®RRHEE2007 B8 0REI K ( Georgia
2007 ; ASFV-G) ZEQO% I EBLlE - BREZ
B R 2 RER(Genotype ) » TREAFREDATLLE 2
ERTEHER -

FEMFERERS I UERRFBOVMR - EBREEH
BIBEGHTRE @ AR B BRBHAERYERFEM
RETRNBERBZMEFLETRES, 6] FEM
RERSTENE I EREEES 13- 2R
EEBPIYFE1NX - REERFNES « BREE
HDAEE1ER - RMBIARR EEDTFE70X B
MAMARPTZEBB105K UL  SHEHIEARS
100X EEQHSREAFEET1,000X[3,6] -
FENBERSNINIARDIERERS @ WiIESE
HREBRSMER BSSRFERNEER/ A%
oW~ gottY)/EimER/ A\SXREET/RASRT
Z 0 ABERG/EE (Omithodoros) [TIXE(3, 6, 10] °
Rt EBREEEARANRNRRT - BEREDEND
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HRERNE - WREIFREIERREMEE - MBRSE

BREER - RIFNERERSRERBITEYR

REUHER —BRRREE W XROESDZE °
2 BRSHIRRIENIERE - FSSiE - —B
BABRIE  BIEREEER - S ENFEESRRE
AEASME - BRIBEAMIOHIVSHE - BREES
FAEMREZF °

SESREXCEN "FITREZOFRIFR
B, ZHERE  AMRINIFNBRBRSENEEE
EEE  RIYSFRAEERERZEAELR  ZER
FHREHORRRMFEENEZIEBE—& & &
FESEERER EEFEREES - BItRRF
BEBERILIFNGBRIRSZEER - AIFEEMREIARIEN
RREBESEREGR - BRERBIFNFERRIEIN - &K
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E5 A

ERPEBRRE—FIFENERE - SENERZE
BN ESHABRKRRIINE - BRERRREEER
7 RS R ISR - BRESURBEIENFRER
KERBHLEZRARIHSIARR - Bt BRIKIEOIE
EEEEEZETEl R R E T M(Manual of Diagnostic
Tests and Vaccines for Terrestrial Animals, Chapter
2.8.1.) ' BYIFNFEREAERISZEN N - IRENISE
HigSBAE RIS R0 ER ERE - B
HiIEEEASASERRELZMEEER RAREERR
MARER - BIFFNFERIGERE - BRUEAS
En HIZ R REEBRHIE RN ENFE R R E i
INBMBERRAEREE - REREBESEZKER
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[=F °
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bR ERRAGEEFE > LE

70.00%
60.00% 58.82% S8 339
50.00%
43 40.00%
R
L 30.00%
20.00%
10.00%
3.07% ook
0.00% 000% 0.00% 0.00% -_J 0.00% 0.00% 0.00% 0.00% 0.00%
0.00%
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m i
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A NEa
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W PR

3 BB PEIKEE 189 HHIENBRERSHBITEARKERED © LIS (20%) REAM 0% <HERS - &
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ERARBRESHZIENEBERSER

WA

m K iR

m K R4 6,
mRASERNERES
m KRR = 8R4
K ERE B 4R 6
CRSE S

m A

4~ IR 59 HIENETRRS R EARRG - DIFEAE (30%) RABR (17%) 2 BERS * HRRHNEREE
B (14%) RESFHEAEEEE (11%) -

& 1 oPCR 5| FHIRFEHFS :
Primer/probe  Sequence (5' - '3)
gASF-OIE-F  5’-CTGCTCATGGTATCAATCTTATCGA-3’ (sense)
gASF-OIE-R  5’-GATACCACAAGATCRGCCGT-3’ (anti-sense)
TS6R GAC TCC CGC TCT CCAACAAGG

& 2 . oPCR RIERECH :

QPCRF i fie @l 14 (uL)
KAPA Probes Master mix 12.5
20uM Primer (qASF-OIE-F) 1

20uM Primer (QASF-OIE-R) 1

10 uM Probe (qASF-Probe 1) 1
DEPC-treated Water 6.5
Template (1% f&) 3

FRBRHE 25
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Primer Type Sequence (5°-3°)
Set 1 72UR First forward 5’- GGCACAAGTTCGGACATGT -3’
72DF First Reverse CATCTTCAACACCCGCCTC
FORS3 Nested forward 5'- CTGCTCATGGTATCAATCTTATCGA-3'
REV2 Nested Reverse 5'- GATACCACAAGATCRGCCGT-3'
Set 2 PPA outer 2F First forward 5-TCGCAGTAGTAAACCAAGTTTCG-3'
PPA outerlR First Reverse 5-TGTCTTATTGCTAACGATGGGAAG-3'
PPA-1 Nestedforward 5’- AGTTATGGGAAACCCGACC-3’
PPA-2 NestedReverse 5’-CCCTGAATCGGAGCATCCT-3’
Set3 CVR1 First forward 5-ACT TTGAAACAGGAA ACWAATGATG-3'
CVR2 First Reverse 5-ATATTTTGTAATATGTGGGCTGCTG-3'
ORFIL-F Nestedforward 5-AATGCGCTCAGGATCTGTTAAATCGG-3'
ORFIL-F NestedReverse 5-TCTTCATGCTCAAAGTGCGTATACCT-3'
x4 . PCR RERECR :
First PCRF ik e @l 1% (uL)
KAPA Master mix 12.5
20uM forward Primer 1
20uM reversed Primer 1
DEPC-treated Water 75
Template (1% f&) 3
F A 25
2% 5 : nested-PCR RFERECH :
Nested-PCRF Ji iz fie 1% (ubh)
KAPA Master mix 12.5
20uM forward Primer 1
20uM reversed Primer 1
DEPC-treated Water 95
Template (1% f&) 1
S A 25
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African swine fever virus surveillance in confiscated meat products
and disinfecting blankets samples from the border control authority in
Taiwan

C Wang’, CH Pan, YL Huang, CY Chang, KJ Tsai, LC Hung, MC Deng

Animal Health Research Institute, Council of Agriculture, Executive Yuan

Abstract To date, no commercial vaccines are available for African swine fever
(ASF). Pig (susscrofa) is the only species that is adversely affected by ASF virus
(ASFV) which includes domestic pig and wild boar. When infected by ASFV, the
mortality could be 100% in pigs. It is well known that meat product contaminated
with ASFV is the major source for ASF invasion or spread to new geographic area.
Fresh or un-cooked meat products brought by passengers from epidemic area of
ASFV are very concerned by custom or border control authority. Therefore, the aim
of the present study was to investigate ASFV in confiscated meat products and cotton
swap samples from disinfectant mat obtained from the border control authority. A
total of 3,146 illegal meat products and 1,282 pieces of disinfection blanket swabs
were detected. Of which by PCR, 248 of meat products were ASFV positive and all
of the disinfection blanket swabs were ASFV negative. Among 248 ASFV positive
illegal meat products, 189 items were from China and 59 items were from Vietnam,
respectively. The phylogenetic results revealed all the ASFV positive sample are
belonged to genotype Il virus. The attempt to isolate ASFV from positive samples
was unsuccessful. These results indicated ASFV could be detected from the illegal
meat products, and its risk of ASFV invasion should be highly concerned.
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