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Objective: Study on genetic variation of foot-and-mouth

disease (FMD) virus, the causetive agent of FMD
outbreaks in Iran.
Design: Case study.

Animals: The tongue and mouth epithelial lesions of l1
clinical livestock suspected to FMD from 9 outbreaks

during S eptemb er, 2002.
Procedures: Total extracted RNAs were used in diagnostic

one step RT-PCR. VP1 gene from positive samples was

then amplified in the multiplex RT-PCR for current types

viral isolates in Iran. The PCR products were sequenced

using fluorescent dye deoxy-terminator cycle sequencing.

Results: Nine of the era mined samples out of whole were

positive for FMD viral genome. Except the samples of type

A, which both samples were from an outbreak in Isfahan,

all of the positive samples were type O. The Considerable

variation revealed in amino acids sequences of type A
sample.

Conclusion: Results of this study shows evolution of a

new genetic variant. However, serological and cross-

neutralization assays are required for confirming the

antigenic diversity. I.Fac.Vet.Med. Univ. Tehran.

61,1:57-61,2006.
Keywords: foot-and-mouth disease virus (FMDV), RT-

PCR, sequencing analysis, VP1, genetic variation.

Corresponding author's email: A-Bahari @ basu.ac.ir

'> q os. + qL'qS- o)l il; ar .Si p i, p q p q. 4J.! dii-1, Jai)lr. )---.F,)-)T.-, a .e r. - v tr-tv

;l*.,r el9, ,rrot +; cy sis.(Y .2 .1\ ,\Y .\2) -:rl.: .3.11-.' d 9t.9#i

.t-L-L-i,9.r-o-:.4;Llj 19> jl ,jS,ij,r:iT9 J*j j Jlr:#.i 3;l.r 
"i-Ylc

,c 6l"Ui:.r:--l .:lalrs t (, :i.r-.Ulp ,.1-lr-: 9Z f S6,t gp-g

.C ,O .A) :.*'Sr- r^ii + o,9t-9 rtl6q p*;:'a;7u ":Ulf
JtsU.(Y,'.\.,1\.]Y.\2) c-l ouj(d5in, 9 sAT3 .SAT2.SATl

. 6l,1,a I dlbdrf a..l Jatr .rSs; ; air 9;9,r5 -!:j 
j ol$; arJtL. :.!'l.l

,1s1ya:.J'$n :7tb

!9y.tu;1 9; q 5t'1& p I r lt 4!lr 9 61,; .l.iy c.!! ob lr+ : tt 4jr.'j

.Al JLrob.;qrolr,J'fll t q

..rlaLr. 4 RT-PCR ri,Sle 1r o.ri 6bi!l Jt-t5 RI\A :.pe,

.pe1 *q&,.5b.'.;9; VPr Oijl ,r,iiqo-f .ddisl-t,r-a.ttJ

nlceloltl Jlhr""gbyp,glrrsc*l . d,ri$ multiplexRT-PCR

cycle sequencing cie) jlosu:pl t r PCR Jr-e .ri
. 'r-JJl9; a{.Jt Fluorescent dye deoxy-terminator

ar.bgy.5bai9rjra . rj!9.tc",.i.ssiy;.1.E;;l Cl 1 t'bzti9.'j JSil :CJ-F

03; ; I o* 6ta,ltr- o*, ri sgA 3; ; I 9r p a5 6tQjrl ; I 6rf 19 51

olr*;A 
"t.$9- 

a;9T6tr.qtol Jlf .5borl,: a*,Jr.L ..uri,rrJrl.'d

. rb gtiu l.z.glnLr)L.!G

strrl:4 o5.r-r.r.r"rl! o a*ttL" a1l ,Jli4;i! C 4?9j tl :,,sfa++-;

6bl.iir .5;tr.,.:; 9 Jtk.i,fcpot^:at";ia;Jl . dl.t criJSJS.i.ff i
ol5,i;1.: *5-i;*.1: o.rftl: alx. . o-rl p;Y 4t ,g!1 ,lt'r.S) qiti dlP

.AV 21,\ 9L.i,2\ oze:,\YAd,;!4;

,VP, ,a;rzr9.:J5r tlr: ,RT-PCR ,u!'Ay.c; g e;2e :.5qlS .5\^ro;\9

';sa;i;e<tst

, 9S o \ 9a /ll 9 r-b I,_tt-- egr rl rr+f 19 1!,+ .StL^*,s$:+ .-

. L-"irl.r-*-r.!J"L:-rs.9rL1 ;,- I . ( Y . 2,'\ I . lY. \ t ) lj !,r,.; 9'r*; 
"f

_,J.SrSlf ,lp &,r-> aJL- a-.-o9u-i\rr^o^y rSyZ cSK-;.i9 Q-pT

.r; L.r- .:. --o I ! t!-^+ C; ,: L-:! l rl;, I aS .:9r,r- ri j f ,*+a eb
l+J di )9;5 "Sr. rs,.rS-i_,; .,-'.gf a-.-o .gcL-.:!l .gLa.r-.t4" .(Y,11)

ol5rlLa.gL995.:r9-ro a5-.11 :-iL,.r-.r.lc-l -*rg rr-o5a, L9.r-

lr..y l s .gLo o t g li 9 p l.:.:rt7:; 6Lo,:"-;9.ra 9or l9s ..r. 1.: .: )9a

, rt r; .gQ.. I .: tl.r-; ;,:r5,:9.ra L ;f-*-L+Jlf . J9'i..r- 
"J*B F

,rS, 9l9r ar"r.l;+Q..r.os,r-.i^ot5 Jaar.: lr,r5-! i :; r-r S l-g l't":l

,r.9r[-+ a5,r,-Lo, t'S j &; f S;t"-,r.r,-t]5.5|15]9.6t-ot\l1l

.(f ,12).:9,::.r.a*!.5t5+ "-r!.f .s-jp t{.rT

..rtrl- otr*,U,- J"r "t(;i" ;;;;:.r(;,j-"t(\
.o\r)- o\:+'6rrL! c-"*13 -(;; r-ra' ;t"'\<)ri(\

.uLJ\ -;(:.9 ,-\:\j"= ,*:l: 6Qrt* o\i-j-; $rrr fy(Y
.,-:\yJ-,-r\rd,o\r+.\<'::i\) ;<i;-\: "r(i\: *il(:\'1' qi'':f (\

A,Bahari@basu.ac.ir : J jl,-.r;,9 (x

O) )l d.,-.3

G)



\YAb ,\o)U-X ,?\orj: ,5\r.4p oK.:,\> ,,r.3;"\s orS.;;\s *\-

. t+1:\ / d ;rK 1 g rr.ei(31;p1L;lc.-i[/j,*j ] \ dJrlRT-PCRr:,;l-;i -\ y_r.e:

.gtaa:4;rDNAr*:(;lJrJ \ - l. dLAajl*r:rLc-i- AIA lllloDNAr:Lr3>.;
.(Ladder 100) DNA. Jnr.tL\r j\ eyr.\Ye\\

;5 aP9;9sly
f a,J"9,.;. (;!jl,-.9;Lo.:.:t 

"t-),r:-itJa,9d\\ Jl.ri; :*r*+J\ gba, 9-

6.>;95-;J:i" 3Jat-rl llAl JL-ol-a."rs,rt!y.:;.glo.gr*ll9rl sr9-

/!;r;f ,rS;;*1.: ;t-rt,-l-".JlrcjrJ j-.b L5al9- ..r.-.:r5 697

uU*;; Jtrrsfr-{g*1-,.grlsa(iJhir. rs9.11116..;,t i . aJ9;-*J'

;.:L:.-LrTi-l'9.r-srf .1U.rt ;UjT;5:-9r.: ;U199 qs-_:t-9 c9k.;L*

.,r,:: pl:jlr5r. 1L1r.: Lo+i9^i.g9,

; fu $ rS -l*4. * 1.. ) 4j 9-ira rl,r-:*! I -r-.-:l : RNA 61p{;r\

-1+.t rl,-r-l .,!.-\ -irLrc.-ir*rl1i-.Stf..* Cijl orli', .l tJ4iKl.r>

c.Sti )RNeasy* cjal.-t L6dj9; (totai RNA) pU RNAe,.1-9;,-;

)91+.(l.lY) J,:,el;;u-l.osrL,c"5r.lrl5r1-r,j+r,(;tJT,QIAGEN'

. J +nff l! Jr9,'i 4!ul 9 .ri-l-rT,:r9- c.!lt ;af 19, l r-" a-)G

jf"t_,-L jl .r-,f .r,-.:ria,.9$lot(--Lr'i.:rlr>r,: a:iii; Y. cr.b 4J 4r96_i

tc9l jlslJ> Ajtrs,rx,L,r^ RNA .99b d',r,-9r3-t- (+ #j.:A,lY...rpm)
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