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e KoMt ey v Bk O/TAW/O7 % A1k 4 £ 40 £ R B (BHK21) %
R AR 484X, 150 X > B VA R Ek-TR & Beék R & (RT-PCR) 77 ik g b & 48 K 0m A4
Z VP1 &R B » BB E % WHEKKREZ VP BB A7 AL EF R AR
B GRBTHEBRR SR VPLEBR A7 AR 0B EHEL %R RIARA
IR A 7ML B A SR RFEANE 16 K E 150 /K - X4 K 0% 4k VP1
ZHBEERENN02 2 1.3% M mARBE R FANH 05 £ 29%H 1=
ARARGARABAELETI BB ATA L - 5—F5 & > ZBKRFHELEE
JE -y 1 EEIE R kX VPl R R AR A 200 B R AR R ILE > BT 0 BT
H R ImFHRILIZ G (O/TAW/205/98) ik &A%Yt > &4 B o dk o s 4k
MR RFRAEZRK S - SBRB/ERY 1 ERBE RS H % & 04 £ 081
Z [ > 8 v &R O/TAW/205/98 72 Wtk & 4 KXok Stk B A RFEWNE ) - &
WMERGB O Rm AL BIERANGLET G epis i RtarnitiEey
BY O MEFEAAGELER REBRAGERNTELAZ SEEM -

EI5E5d - CfrR e « REET - et

4

O%F& (Foot and mouth disease ; FMD) @—
B BRHEEERR - SEMERE ZIEEEX -
SIEZRNRERFERIKBEZERS R

(Picornaviridae ) ~ OEREE (Aphthovirus) BH
IFRZEBHERNARIO RS (FMDV) » B0 A
C~)i—8 (Asia I) ~mIE—B (SAT I) @3k
TR (SATI) REAFE=EY (SAT IIl) HFtEMmER -
BMERESBHZABITEE(3,6] 19T LURRBE
#EY)  BEAAMBEREIRBRXREFA(8] - i
2 NRER—REMBENERE AR RNASARRE
HEAREAMMBERRSORE - TRA/FMDRS
BEZONERERM[7] -

O RRSMEEMARNAKS & - EEasEMN
BE1 - CarrlloF ALAOHRO/TAW/97 RS0 BlE

il

TBTEFEAERBHK 21 BB 204 - U iSBHRE T
BEARBEFRTE  BRBERSHBNSES ' B
FRLRMBARERZ ZBRBRABERF26XMHOS
HF2BEORRRS - ERBUTSIRE - BItR
SHRNVP1 S EBEFIINRIVE(S] - Herrera ARY
MEELEOBRRESFHEFTEBHK-21#lBANRE
ZHIBRNSHERSEBR—ERL - BRR
BLHRSTMARERE L BB EIRLAIZZEN
ZBEEORERKRN 1] B—HE ' OEDPINES
HEEEOMERSELBRTER  MBMERLR
BOEF IR MartinE AR RBRSEES I RS
(13]- ALk EPHNABEET @ BELENRD @ K
SIEERNNEENR - Hi5MEdEN : — 8
PR ESEVIRIVIEIZID ; = ~ RSBSOS KBS
MR =\ TENRAEMUREFRIIREEE -

*HRENAREVFE
THRRERE S REAEHRA
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BREPINNETE - mSRNEEBE29 VRN
HIZENRREUNOKEFIBASRLEEE
[14] - SBE—RINEINRE DREREILBLF 5 D4
£ E B M BR iz ( deletion sites ) ~ HX X
(substantial) ~ EEFFID—BMERBAR—TEEY
E 3 (minor or no nucleotide sequence identity
regions ) FIREMRER » AENRSERPRE
0.1 2{8EMK[10] -

1997 F3RGEBRANOFERIE © 88400
BIREEERIHREVME - WISHEBE+TREITEY
fEEIRK(6,7,9,15,17] - SIRERARNTR * B
BRELOMBROMFERS - RBRRBEELATN
KEme  HREMRBESMRIASER4,7]- B
REAERREREBER - EENRIEE=ER AT
2FEF K - BEFE1997FE2007FE » [1TE
EMORERERREER - AL - RBE19984F
1TBE200MF2RYHREENHERIE - HF
2007 F4RGERBEITOMRREBBERIEFITER
8 - R2009F2HZRBHFEERZ O R MNEEM
BELRZERIBR2] RENERRES BRE
S86FBRFOMRRIELAR - FERKRMPERDO
HERRSEARS MR ERFIIIIBELMESE -
HpP 2009 F#H DR O RREMREE1097F
ZIRSRIIVP 1 ELFIIEE M 10% RS @ #R
HaEBRFFESERNMUSAEEEZINRARENL
£ HRERBRIERANOmRRERMY B3RS
Br1 B84 - SEE NE - BRRSNRGEEER
$h[2,12]-

T BOFRRSZEEFIIEIE - FRFHER
SEERKNSZE - GOFRO/TAW/ 97 Kkt
RERBHK-21 HliiR:EEEK 150K » TlRE— R
FVPN EETEFRRFEINDNT - EhEVP 1 EERFI=
M ARRIERO.5% 2 O EMIRERRSHK - &
TrERERDHT - L ESEREFEDBRSIKETR
TRt - DAY B A DR R RS B EE A
BB R D RS SR T DRERS K HIRIERINT -

L p Sy hoy
— ~ OF%E OITAW/ 97 K ¥imaEBTatL :
NOBEREH KB ESHBRI10BZIE - N
1,500 ggtiN25DERKBLERIMORE - BREL
EiR - BRI BIRD - £37CE5% CO
EERERBE—\G - BB —SHIEREE DR (PBS)
B - BLABREEESR (Methyicellulose, Sigma, USA)
BRIABIRIEERBESEBHK-21 MR E - B
A37CES% COZIBERPIEE - RENESL
% BIEAMSEBORSH - M2 ORFRRSE
BE75 cm*ARDETRSEE - BRRME20OH
BRE (BREONR)  HIEEEREENRHE -
Z ~ HBREEEELA -
BRE/)ARPIEEEREBHK-21 MR - i§5a
EIEFTS 2 BONRERIFEER25 cm™/)\BfD - &
A37CES% COZIZEFEIZEMX & HIRRER
f& (cytopathic effect; CPE ) EELE &G/ I\
KRS HEEB20DBEMESE - BRFEBEME
2% TRBER%L1,500 g 255N LA
R — SR EERS—(BEEBHK-21 1B/ A&l - 0
LEEREIT150K -
=~ RBiR-EZEHHERE (reverse

transcription-polymerase chain
reaction ; RT-PCR) BB 2 :

TR EEER . SNREREFREFZEINO
FHRREIEER 0 1,500 g 2525 M\EEE
Bk ° BLATRIZOI (Life Technology, Gaithersburg,
MD, USA) ZEUZES ETRT-PCRRE » LAIEIED
RmRELVP1 EREERAE @ RS2 EYET
ERILETERIDHT ©
~ VP BB RE [T -

tEHEROMmRRSEOFERE O/TAW/ 97 Kk
RE (B0K) VP11 ERMEEFS - BUTESN
REXVP1 ERMEERE - WRNESRELER
ZAIEPRTE -
7~ ORESEAKRSHREEEETIRER
SHZBRED

BEORESERRERVPI ERXEFIE
EMRRAFROLSN RSN RKESEBREF DR
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R OfRmERVP1 ZERZEEFS - BIDNASTAR
E X BB (DNASTAR Inc., Madison, WI, USA) =2
MegAlignERESETT F I LL ¥ BB LB DA
7N~ VP R EBERER /T :

BOFHESERRSROMERE O/TAW/ 97 Kk
RELZVPI ERKEFINGENRELFS - B
DNASTARE 2 #18& (DNASTAR Inc., Madison, WI,
USA) ZMegAligniRESEITFFILL T - FBUUGESK
® aZﬂﬁﬁﬁﬁfﬁiK

~ REMBERE ¢

EORREO/TAW/98%mE (Federal Centre
for Animal Health, Viadimir, Russia) & 3881238
BOmMRNEFE  RERRF21X  FRERSF
E 2 MREUHIRZEMS °
N~ %8 r1 B85 :

KBOFERS VP 1 MEFIILLEER © BEE

EMAXRTAFROCS% RS  EITOMRRSP

TSR - IGtEHErM B - ooRIUE - IRz OF
BRSERVPIEFIIEREARRTAFRODS %2
ARSI - BEATREB A RENS - ETME
PR - LBNSHRSHKZPHNENDE - BUS
BARSHRZDPINENEBRUEORN ZORERS
AEZPIRNENE  STELME - BRSNRIER
WA E - BEAPEEMBAN1E - BREE
BRI 118 - RERRES 21 RIEE -

— ~ HERRIEARARAN

BEORZ O RAER0.1 MFEERWER
BHK-21 #Bf2Y iR - BA37CE5% CO-23%
BEIEE £ XAEE2 T OBRRTENE
(CPE) - WS HAREREE LD TR - 5
4E1 SORNRE -

—~ VP BRI REB DT ¢
150ROFRERRBEOFFRO/TAW/ 97 K
HREEORZVP1 BERMBEFFILLEHER » 137
EREIO EMEHTEREEIONITHBER ;
F213EMEHTEREFANISHBLIRER

F322EMEHTENREF ORI LIREE |
FI28BRELHNERKNEZI4SNEHERBLEIRE
£, FICOoEREHETERREFEIOSKRIFRRAKLE
£, 541 3BEMELRESE 16REF SN
REE  FASSEHRELHENEF SN FRIBLIR
B MESOSBRELRITEENRES 1 7REI35K
RESONKIBHIRERE ; Fo28EMEHTENE
F77KERBHIREE - REHE150K00HERDP -
HB10EMRERHIRERE(R ) MSERREZVP
BB RR T51 5251 SRIERRSIOREIR
BE {FE16RKE 150K @ BRRZHIVPI1 2
BERRHMHR0.2E1.32[@ (K2) -
=~ ORESEARSHREEERT IR
SHIBRMED -
BOFRSERRSKVP1 ERAMREFIIEZE
HEARRAFROL % ZIRENRERNK - WBFERS
VP1ER1 OB E R T S EEIEANRE - &
218K (4581 151617253536
37434445 -50-51~70~76~77
80+81+100+101KR150K) BEERFDEE
ZOFRRERZVP1 BERMEEFS] - DADNASTAR
E RIS 2 MegAlignEReSE T RILBIDATIER © Fi B
BARRSHRERER(0/TAW/205/98 ) RAER -
MEERFIMASHEERNRSKRIIZERS (B
1) o
~ VP SEBRERES/
HEROFRERSROME O/TAW/ 97 KEKR
SVP1 EREFSEEZERERFY - BETH
FILtb¥t - BRFIRSEARSKZVP 1 2EBEFSD
BlREE46, 101,108,110, 138, 198%210%F
RHIREE(K3I ) 19RIFEZEER(non-synonymous
substitution, dN) - MBRAREZTZVP1 SEKEE R
EE1 2R 1RNERRSIIREIRER - {516
KRE1SORBEERANKOSE292E (K
4) - KFHEXFERUCIFAEER (dN) HER
E iR ( synonymous substitution, dS ) B EEZ A
-0.21874+0.01348 (dN-dS +SD) - Rty 51
EREIWEE (Negative selection) FTEX
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A~ EBRRS 1 B2 :
DHEDRHRO/TAW/98 K E R & EORZEMN
BB E30E  R21 X% RIMBUEEEMS - M
KREZOFRACRS - WBIEVP1 ZBFIIZ=2 M
RKIRFERO.S %2R RESHRILIRKRRARSZIK
(845825434551 70-80+98+100
R1501%) - DRIETREME < O RRE P
B IRHBESRSKRORRPINENER B
SHERRSHRARZPINENBEIBIRMERRZ
OFEMCRSAAIEZPRNENE - MtELS
BRRSRer & BRETSERRSKRZMENT
RO4ZE0.812@ (K5) -

)

OFRRSEEMRNARS & BESEME
2 ATYBBRBREOFHERS (O/TAW/97) B
BRIERE - B RESEBHK-21 BT 1501
AHER - BRBIRERES 16K - REVP1X
BFRIIFEIRERE - MAVP1 SREEhRERE -
KREF20RREZHVP 1 REBEREERFS > 1965
BUEFEEE WBCarloFE ANDHE
O/TAW/97 /RS EBEBHK 211K 204 » &
REREHVP S EELFIUMRINE[SIMBAAR
@ - JEERAARERIIRS T BRESHAVERE
B TREEN - MCarriloF A REEFTERNRS
RIRBKBRIVESR © TR RNQVREIREE

RABEEARE 1 50R085 - RBVP 1 KEEF I
B10EUERTERE - BEERE100KREE150
KRER - WARBEHRAMUSHNEE - BOEEXE
RASEERMRIIRE  AERBEREBRNGE
N RSB AEEFIERojasE AR TS - BMERE
29KBNER - EEENRARAEUNOKERIIBAE
BLER[14] EAMRUBIRERE16KESF
150RMNBRASHEZVPI EEBHBE7BUESR
SR BRARREETIENRAEML @ EHIT
f& Y RojasHE ABVERES -

E0ENTEHEEEHSEREKY FUARSE
EERRER CRIBEERRE - MECBREEKS

ROVRIEPIEBITES BB EYIEE - R/ NERUK
SHREVKNERBEER - E0EEERZEREE
b5 - SISEUKEHEAD T A MISHRKSHERTEL
REEKEBE ] - SAAERNE16K8EE 1501
HERRSRZVP1 REHENERED - F46EEE
EEEEMIIENELIE BUEXRZESL (Glutamic acid) ERASHN
EEVEZEL (Glycine) - M1 38{BKRE198B=
BRI HIRPIZAZEE (Aspartic acid) &%
IEARIZEVH IRES @ BESBRRKESEERE - RILAR
WEZENRER - ME 101 {ESEBBERFKMY « &
4 EERAZES (Threonine ) EERERZKIERSAHIEEIRRER
i (Alanine) © 551 O8BSEEHF KRR IHAE
fih iz 8% ( Histidine ) % pY 38 7K 11 75 & 1% 69 B8 IR BS
(Tyrosine) @ AIKRE110ESEBLBERKIELES
14 EXRERE RN BAR K L BURR I BEAZEL (Lysine) - &
RESFENRBE - BEHRZFEBRUEAEEH
BMRRENM L - FINHEENRBEZERK - B
F210BEaEEEARBEF KR REIRELE N
BHKMR@IMEEZELERIZ (Glutamine) @ tk—=&
EERFKENREEBEAEEENRREMLL -
LA ENRBRE - REt7BUBNSEEAEE
NEEIIBRIFARER - MBAFEEULZIFAER
2R (dN) EEFFEE#R (synonymous substitution, dS )
HEEH-0.21874+0.01348 (dN-dS+SD) -
L EFERRBMEE (Negative selection) FrEX °

ERWMEERM (OIE) BEEESZETISIER
EEFe  EROBRRERSEHEEREER
EERSHREEFINRIT D RER < Be it alRais R » 5t
BTEZNFRMERME (rME) @ FATBIRCERS
R RERRERNZKIE » BB ZM{EKROS -
RAENFRBRAMERE - dHERREEERZRS
R o-MAABESERCRSESKEOR R
O/TAW/205/98 & mtkiur1 {H1958 £ 0.4 E0.81
ZE - BnZRERESENRSKIIEBRED -
Mt FRARSRVP 1 ERXEEF I BT CREIR
REREMRB05%E1.3% E2009F BB B
HOWBERSEVPIRZEEEMEFNEI0% > B
2009mBHRNIFEO R RZO/TAW/205/98 % &
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VPL ik b B fn B

137 213 301 322 328 366 413 435 593 628
WAS R 45~50~150 98~150 98~150 98~150 77~150
HARARE 36~150 36~150 43~150 16~35 17~35 80~150
f Ik ¥ 4 R C—-T-C C—T A—G A—G A—C
R A—G A—G G—A A—G—A A—G—>A—G

xR 2 BRSSP KSR R

K YAWAE 74 1~15 16~19 20~-21  22-23 24 25 26~42  43~44  45-50
YRR 0.0 0.2 0.3 0.2 0.3 0.5 0.3 0.5 0.6
#RAREK 51~69  70~72  73~74 75 76 77~79  80~97 98~150

YRR 0.5 0.6 0.5 0.6 0.5 0.6 0.8 1.3

x® 3 BNRE VP11 aRBRERUE

46 101 108 110 138 198 210
BAEGRZ 36~150 43~150 17~35 80~150
#wARAKE 36~150 98~150 16~35 77~150
FET LY T—A E—~K D—~G—>D—G
B E—->G H—Y D—~G—D K—Q

51 | E = BABREE(Glutamic acid) ; G=HIREL(Glycine) ; T=BRIREE(Threonine) ; A=fREREL(Alanine) ;
H=#A &A% EL (Histidine) ; Y=B&IZEL(Tyrosine) ; K=BRZM (ysine) ; D=KPYRILZEL(Aspartic Acid) ;
Q=BARZREEERZ(Glutamine) -

R4 EBERRS VP11 SEBEBER

<

AR 1~15 16~19 20~21 22~23 24 25 26~42 43~74
YRF 0.0 0.5 0.9 0.5 0.9 1.4 0.9 14
AR 75 76 77~79 80~97 98~150

GRZ 1.9 1.4 1.9 2.4 2.9
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& 5~ DPHMEBENESTBEARS r1 BEIGR

HEERRE 25 43 45 51 70 80 98 100 150
P ER! 044 056  0.79 0.9 071 079 079  0.89 0.9
Y, 035 045 044 071 056 062 05 05 07

rl 0.4 051 062 081 064 071 065 0.7 0.8
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Study on the Genetic Variation of Porcinophilic Foot and Mouth
Disease Virus in Taiwan

YW Huang*, YL Lin, PQ Sun, YY Ke, SH Tsai

Animal Health Research Institute, Council of Agriculture, Executive Yuan

Abstract A purified O/TAW/97 foot-and-mouth disease virus (FMDV) was serially
passaged in baby hamster kidney (BHK-21) cells for a total of 150 times. The VP1
gene from each passage was amplified using reverse transcription-polymerase chain
reaction (RT-PCR). The RT-PCR products were sequenced. Nucleotide and deduced
amino acid sequences were compared among those of known virus strains. The
results showed that a total of 10 and 7 mutations were found in VP1 nucleotide and
deduced amino acid sequences of passaged FMDV between the 16" generation and
the 150" generation, respectively. The variation rates of nucleic acid and deduced
amino acid sequences in the progeny of passaged FMDV were 0.2 to 1.3 and 0.5 to
2.9, respectively. However, the mutations did not occur at the major antigenic sites.
On the other hand, based on a phylogenetic tree analysis of VP1 sequences of
passaged and isolated Taiwanese FMDVs, the passaged FMDVs displayed greater
similarity to the FMDV O/TAWY/205/98 vaccine strains than to the Taiwanese FMDV
isolates. Furthermore, the resulting correlation of the vaccine virus and the wild virus
(rl values) were between 0.4 and 0.81, respectively, indicating that the FMDV
O/TAW/205/98 vaccine strain should provide a certain level of protection against
passaged field FMDV isolates. Results revealed that even at the constraints condition,
the FMDV mutation rate in vitro culture lacking neutralization antibodies, was not
comparable to that in vivo with neutralization antibodies.

Keywords: Foot and mouth disease virus, Genetic variation, Passage

*Corresponding Author
Animal Health Research Institute



	0-1書名頁.pdf
	0目錄.pdf
	1.陳麗璇-鈣黃綠素於環形核酸增幅法之應用評估-1201.pdf
	3.黃郁-台灣豬口蹄疫病毒於細胞繼代之變異性研究-1201.pdf
	4.喻昭芳-美國進口水禽雷氏桿菌症活毒及不活化菌苗安全與效力評估-1201.pdf
	5.陳炳義-2005至2010年禽流感H5亞型及H7亞型不活化疫苗檢驗-1201.pdf
	6.黃春申-台灣地區反芻動物Mycobacterium_avium_subsp._paratuberculosis之盛行率調查-1201.pdf
	7.陳姿菡-酵素連結免疫吸附法檢測口蹄疫抗原之研發-1201.pdf
	8-46期版權頁.pdf

