
./6.sk-.rL.: r .rUi
\YV0 g^a1 tY ; \ .5b.;L-! rtt .t!

Jr (d;Jt-til) r:-11.2 qrlr "(tllir--, .t-..1 r1+l JGtl ,1rt.r-.r!- dJljy o.tJ-t,s1l7-l dt qU+
PGsiblc PrcsesDce of Sarellire RNA in thc

IraniaD Isolates of Cucumber Mcaic Cucumc ,irus

r u-UlVp 5ri16b tir.r..r. rrr::.O1li rte r,, rt^Lli irtt;,-

t*s-. tr is\)zl cs;,La.tJL5b 61;115.$31: rr g.t-!. c4; .5;.1115..r531r

r,;6 csl+-.rt= r .rUi 'rti:i-;

.lsf
.?y' Ur.,) ,.L5^,y'.r-ra jl (cMv) r!; S}\y gr.s_/-s.,-l.r? e,J !r-
r:-,15.91r ,t:ltiJ,-,-j +-l :.ja/ ,E 31 5 6tig* oly-|.jlJ-. !li, jl (!r<Ji

fls.tJU.rr rJri.1! 3r Jil.u tr o-l.q ;r-l .tSJ:lS 6:t)r'. (sateltite RNAS)

t .lr-.r .rrJi .5tr c; ):J) GLtq j) \-V (Naoriol.a tabrun o,. Haraoa) $.;tr ai,,
lS,-rrly !lr-l r1 l,srljS^Li; j+-U .t* 652 21s 6$.2te (/:..rrE) y'L.tJ
r.b c..:. r^L:) CMV.S r$ .92ljl rln ;l ,-, bt'..lt g J.-lr. j-L ..r,J,-#JLjl
.c^iJ1h"l ..r-i.,l.ut.:: Jt S",4:l'ij.,-r r-ljl .rr:- lL r (.:-,lr ,1.:l'iJ--j r:-l
.it )r? Lglt r,-l.q -,r r:-,11 .(.:lSjj--; .r-l r;J.rr drl.r,ii ;l ,5l> ..r.i o-.r, 6-l:
d)L LS) blJ-l ,?-Li tt.r r+1L .gt^r,-l.r+ -1r '- rl.,;r 5.:51iy-, .rr.1l r.61 3&
t--l F u* 6[r e,-l.q 1r c-,le .5.1l5i;,-r Jg-lJr, rrti )l SV 'ff eW
i,-,-l dL-, i,LJ-l tjy ,r"J l-,-p ,:r1 ...,.JL i.s.,rr OlJ (.r,-U.r, l-iu \ Uf y
r-,lj .9b,5jl5jy1 .r-l ,,.:5l; j .5jL.lc;t .r 611 L-lr.r a,r_l !rJ, JrL-l s ,ttt-t

..$t rti .(jtjr, ,-rry-r

LJi.

4JSy-r.-., +-l uri (sate[itc RNA) r:-,11 ,ljlt J-,-) ,. .l *i,-y; 4Lla
(.r(J) .L.,-. ,.r.-11,-s si)V cs*s,h );l' )' g:i; )l1i t.rj* .5ly r5.: I

.c-1..r- f3:-lJJl..rirllj.Li)l d-U-:rlt {.U OL-L jl L' : o)t--,. iW b;l'



a{-S t:* f i3\.,'ey .!ti c-l- .sraltti Jli UaJ jl.1 .:1(Helper virus)

.rJlJj

,-l;. s,$ * 6V-(..;Sit4 )?-t r-L )t\,' ')t,S:S;?-J r-l (ii ,-i-r^,

Uu & cooper, 1994; Muraot & Malo l9BA Fraock, 1985; Palukaitb c, al t992) :jt...?.

+ 'iI& ,!6 c:u ,-/ )l ,-fu. )' tg,.:lj .91'r d;lSjv; .r.11 'Eoctinck " 
41 1992

.(Liu & cooper, 1994) jl .r! drrF ,-stt-t uJ ,r)b"

,_ 
- i r.- lij ,.strh 6(cxormber Mcaic Cuormovirus; ,l; djljy gr-ly--l

,fy3 :.-),Slsit --).t-l t atrj.gL-r .(;l51i..-_; ..r.-l rt .3)l-c..' I

r:-l ut":, .ll ,5ri-, ;Ut .5Lr .*.Jt1i1-_1 +-l c-l O<., (subgenomic RNA)

.r-iL silr .! ^ {-.a i_i RNA4a, RNA6, RNA-5 l-,- -e r:-11; 6l-r,-1:-:Sjy-;
{PalulGitis .t a\ 1992)

):-* bl* c.,-- .511- ,a;j r-;lj (Alsace) arli r9l; r. 6rl.. \lvY JL ))
.fJ, q .!.r crrv jt d5t, iJi J!.1, d,r.i jr}f $tS o2y., 1|FS *f .,' ,t-S

dil irFt'0L; iri;l .(Kaper & crllmer, l9s6) J,-rJ 0..^,' r:.-13 ,5.:,51j.p; .r-l
Y. jl !,1n 11 r5 c-l .-r,-rJ;rf cUv ! .1r., .t-rlr .1.'l'iJ+-r .q-t ;l ,ils..

{Liu & cooper, l9c4) .- -l.Jii.J

.jlr. cMvl-r .!-- ,' ll.r ,,tr ,5;5;j--, r-l ..5 J,-!J.r."i:.. \lv^ JL tr
,Sll-tt a 4;.e;.; rry CMV !..t:-j[ etts.rf- upb.1r CJ tl.f .t 6jL.r.;L.r
.J.rt .lJ^r CMv 6jLr:jt-r (J515t- e.r- t c-l 6L-. lb O,_l J i)li+ jlcMv
.r..*l Jl(Palukaitis et al 1992, Cr[mer & Howll, 1992; Uu & (boper, 1994)

.rr;r:I'i fYY U ffI L6blr rt+ S}\y, ,1.17-s )l..ur g^:jf r:-13 .gle"{:lfjy,1
6!lr .r,il .-r,.: d]jrlf lll5 )l 6 ,s"JrJ i,,)-l &ib ,1.'lliJ--) J.-l 6.,, 

,sJl.>z.r -u,.-r

{Palulaitis €r 41, l9C\ Uu & Cooper, 1994) itJ, J!:J,:lsi f^t U ftl
(Sdanaceae) Ol+l+-rl-.: dljB ilt..LJ.p CMV ,' rlj .gtr .{:5;r,.-, .u-l ,51

! .lr^r ,itjr.r5.rtil- irtr$jr l.1.;i .gjLr.jt ,r JJ ..[J^:r. #<, 3 .:.p: .g;L.r:Le
{Ro6iok ?, a! 1992) .>l tr si:F-ifi 'rL-. CMV !9t rl, Jsl

i,,-l jl ;U t'} 651 ,1 CMv .r., {=U., q-,,|.r r.rtr "(Jsr.r-).,r.-l 6t .,i;l
J-l jlcMv ,lly )r 3t^$(crcs proterrion) .r,J'6- -cJU- 1: l! n)l' ;U ortJ-J
Liu & cooper, t994) . - , -l ..t--i ..rl :' I d)Lr .rJJ ,r5lj .:Jl 5 6V ,5$13--;

.EoGsink d, 41, 1992

; CMV r:nl1 6145;15:;J"_r Ji..l 1 ,;Li-r .1 jLL-i ':,.r1 e, Ji; r.;,i:t ;,,-l

c';r,\-Fl q-F,r-t) -ils-.:)yar. rr cMV Jr:5 6ly t{di dJ.rt(1 OK.l
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dJl.:, .rJ.j - I
eit;.lf r ; ,5r.eigq irg-l !iLr., -l,li; jl CMv JtJn e .5rS., n tf .st, .j.r-
l-: r)r ./. \ t,li-irit) .9rJ.rl-e' jt\, IrJ;l)ill5.py I or:- lL J rjr! J,i:r
N. ruaic\ N. fittit,lr,o, iflr,o,iors tabuaun d. )&orhi orrji 01,.LJ,5.9, @H=y/1

s$ u,isu-I"
,s3jtr-r

;6i;r ri,L 1r c ^: OJ,,ji -y- \
c,ln jl cMv-LC p/ ;i U ef .r6i rr r;p.er. - .:!,1.-L;i 

1r rjri gi r r,- rl.r.;
(tlr.g7L- tjr.r.-";5, l.lt.l^t (,t{.rr L'JilUt -t ..r,-)si.lJktr u-V,stJlr

.-Eirrlj .)r :- I ),. r 9Bu;l r.rjrtr . - ,. - ;:5t 1

le-; ToMv 1 cMv I Ltt sV.r- ,j r1ty 1r CMV .gtr+,-t.E .:EO+"^^ -1-y
.(Hibi & Saito, 1985) .!.r-i ,-.121 (tut ukrt) .51 &E Jti:;t ;ir- )_l:r it)

iri 11 .lr.r ,.i-r .5! rr-, jl CMV dtr .rJ., ,.(5i; -f
;l ,119. jt r- Jil.u .tr c; .fl;; q -f 6)t)_r ts* )tcMv i,rfh+ !5t,
q b .jJ,..,.p-r,rlt =l L-Ji. 6V:* <5i;.Str I :tlJ ob y*N. gluritwo

a-l;t [.ra" 1,.t.tf 6],5J,* jt-,(4t ,,sr-t,.;itAb prr) )$11 ;t .rri-r
.l.r.l rr_u;i 16.. .A.,tli.p ri,! y.- .:

JLll.. tb dt t*fti r..,t s1r;-t
;l ,J|.,-. 2t-,1r .fjN Lr e,-l.r-- +lS"lt:-t qb db ,ljE, Jiit rj5s dl,
sllt )l 6 ;1+5 ,-/)/. *.n- 3 liJ-! rsb I t -c N. tabuum cv. Harmna

AC*;tt ytaS*.rr:--l 6l rlij JtiJl ct21a,S.:!51r7-) +-l ,i}-h,-r:ir
i'j

o r$ 116 .[,-r-l J--lr- 1r (Bochringer Bioproduc{s c+ jt) j}-U ,t .; jl-t-\
riB YY or.lrt r.li.lr j r;t- YP .f3 t4i ;l uL; 9 i) .t-t iL. itLvx r t ltnt

'n-J>V
ca[itclli ,, al, l99l j.pJ 

^, !rr:-l-f -y
Jy ub t lO.53L (NaoH) g-.r.-.rL13.r5..1) y ,* A. J3J^.31 ;e, y-t:'t
J>1, Ulrb f.ir (,rt+ i,t tjjt .s ,tt1- 1d.$,sb 6\ A,'F?,5eb EDTA

irh$Jy;r3 -u.9 $,tC oy J*-.jtr,i.y. . orr;rt t: lr d./r .d}



Y0.p{jr o,.>\N1fr,I" rjr- y' ',;Lar;l "r'-rJ 'rti:-t l^U Ol.rr dL
1r) jU r2y 6t4'1". rgj; y fl:fu.).ji r^.il ,-tr,t &l# t$;L 'q1t

.rjJ,-rJ5 6.rl 
j,t'uLn olFJ')

Pslukaitb ?, 41, ls5 ,J:-r., {t fi:-l-f-Y
f=i,Jlt-. t.rq.r,.f 1i+- dlJ.J- oti:-IAMESS 6j oz!.ae .,i\ )l ,;is2 y-l::

l. rg-.t-.;rlJ l!y. 
")* 

S.-,g'-1.- tS Jy ,:)--- o qlt=t/v g-'r- 'rL-|1)ja
3Jp* .1 (sDS) oUlr {.!:-r 3r g-r- (i,1, q 0jJ) .L,rr f J Jl;l (,*> r' p5>) 't"a1r

.t-';.;Wt tL Jrt,tr.
r-Jr.$." f .. ,r dl rr;1.5o.:.-.1t'>{r 6blr .gljl.rb 6 sst i; SaTf 'lt 1t*
6y +p.r^Ll Ol.r-r j.: dL-.Slrr.rl .r,.i.!.-.1 15$,;L.,.l. rj it il

.$4Sru.e
.).+ .lf ., r^! rrj gr .r r+U f i-rJr 3 c-!b1 dl i "l"t ;l |5$a f "
jl "*- / .-: .r-)t+ 6l- ;U ,,;.- 111 rr ..r.1 621.q53 'lS ,-;L r>. .p YV 1r rijr 0

.11;r o 2r ri.ir 0 .r! ..t 0i jl !,-? J Jjt, oj gi +jl! Y ' b.r-, .1 riL;'l g,pr.,;,l5 l,r'rir-

.rr .a)L ;ti ;16.r,-.f ,[5* .JeJ .p;u r- ..!.r^: 'ui:fL rjUl 6Lr .p rijr -lr.15r

..r-rJ.9-11.i(,rln ; 5L-E.VL 652 Nj.$* g7, <S$S;n-rr-l 6i,.'') a,.1;

5;l5r:y., .q-t grJSJ,-,a+ -Y-r
.lri 0b$ jl .r! di:-l .gtr ,3.:l51je-;.t alt..r-l .5rljlrla;.Jll-U.5lrt-:;

9tr1\ nt:.lJ'-,;r 1 JL1l l.i-rel .,1r (Y ) .Si:-r) F J (1 ) Ut!-l rr uld6F: 6U

J*1" DNA 9-t*, t 6 L.t' (MinB leose RNA) si:J .9Lr .-(;l5yj.1=,-2 q-l
.ri itr.,l (ComClementarY DNA)

tr c/! 2: c.-:" .uL! 01.;+ (tr.rLil) r:-,13 6h ,Silfj.r-r ..!:l .t+lr cMVS jl

.r-t jt$t'-j]\il tss Yr ;ij 6!b er.1r, ! J-;..,1.r,-r.p ;l -, t^ crry .r: .rti:-l

.J,.#&iL-rr t<,-r"i ;l r,l-L g-t:;y $b-l;t ..r- ,rtB ,5lr"t*l .lF .., e-::
G-

rgi .i.r! rr ': " rrl- 3!tr ;tyii -l
l+i o,., l .Sc^iJlU u,-llu :sy .sL* j,t .l Jj jt -irL;.. .'5Wi b:"{ U-l )'
-,)r. ./. r oti*iiL rNacl $, txo : :16 $ . /v0 ;t .$-= J3 -,1 

t ui3t5 6'-;4'
Dr. D. Gallitelli, Dipartimento Proteziooe Delle piante Dalle Malattie, University of

B8ri, ltaly

Dr. M. T. Roossitrck, Platrt Biolosl Divisioo, The Nobls Foundatioo, ArdoDoro,

oklahoma 731(}2, U.S.A



.$ J-t- e .S ,tl.,.., l\ i,lJ+ (pH=v/r) 1).,. . i0 .rti-ijt lr .t:..r (pn=v/r)
Jeii b+-l.r- 3t; 5.-r,.i ..1"-'t ew y loMV l cMV .914.- .rsi L ,5rr.:. .rr .,U;i

.(\ eF-:) Jjrlr alJ (414 L;1c-:. ;IJIJ cMv-LC fu-;i J,ti, )r

1l-i-1r +ipy: ci ,.rj*ji 1: CMV r,_l.u 6i ; ,- .ri5lj ;l .gtr; '.j - \ ,$..:
CMV 6trr,-l.t-- ;l ,i" r., o:y'| .11-ar -I

dL .$.r1,, -J

cMv;,-;i-e
ToMv;-;i-B

Fig. l. Reaction of a sample of the 35 isolares of CMV

In Agar double difFusioD test.

I. CMV infected plaDt extracl.

J. Non infected plaDt extract.

A CNfV Altiserum.

B. ToMV Artiserum.
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Fi& 2-1. Doa-blot assay-Clw ADtiserum. C4,C6p7,E8 are negativc cootrol, r[c other

dark bbls arc positivs.

Blots Samples Blots Samples Rlots Samples Blots Samples

AI CMV.LN BI CMV-I-D: CI CMV-LDr DI CMV-LK: EI CMV.U2

M CMV-LKI 82 cMv-Ll (2 CMV.LII: CMV.LDI EZ CMV.PH

CMV.LK2 B3 CMV.t-A' c3 cMv-Ls I D3 CMV.PT E3 TOMV+

CMV.PII B4 CMV.LT6 c4)y'.rGlutinc aD4 I.-4 CMV.LA I

CMV-LT2 B5 CMV-LDJ CJ CMV-U D5 CMV+ E5 cMv-t,3

46 CMV-LT4 CMV-L]I C6 CMV.LI.: D6 CMV.SN E6 CMV.LF4

A7 CMV-TN B7 cMv-I-s2 C:7 CMV+ D1 N-r-Xanthi CMV.LD2

A8 CMV.LC R8 CMV-LT5 CI N.r.Havani CMV-LT? E8 N.rustba

Samples Blots

D2

A3

cMv-sP

,{5

B6

E7

t8
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Blots Samples Blots Samplcs Blols Samplcs Blots Samples lllots Samples

FI CMV.LN GI cMv-l_I).( l cMv-LI)r II CMV.LK: JI CMV.U2

F2 CMV-LKI (i2 cMv-l.r CMV-LIIi t2 CMV.LD I J2 CMV.PII

F3 cMv-LK2 G3 cMv-tAi TI3 (:MV-LS l l3 CMV-PT J3

F4 CMV.PII CMV-LT( I t,r V.tGlurin(r\ l1 CMV.SP J4 cMv-t-A,1

F5 CMV.LT2 (i5 (:MV.LD: II5 CMV.IJ I-s (:MV+ J5 cMv-tr3

F6 CMV.LT4 G6 CMV.I-TT II6 (:MV-l.tn I6 CMV-SN J(r CMV-LF4

tn cMv-'tll G7 CMV.I^S2 H7 CMV+ N.r.Xanthi J'l CMV.LD2

F.8 G8 CMV.L'I'5 I II{ I8 CMV,LT? Jlt N-ntstica

1

o

t

i

+rj 6rq ,:i , rouv lr J o,f .lUt ;l ,- r,jl1!ii e,\ ,F_j,jr iir.ji y-y Jt3
o5lr .i .Llij ..r- 6rt:S,J,a 61p.5;) 6& ,s12 ,2 uirr; lr,rSSUtS ^.5. 

,*
.jL.;stj,*f Lri, jcr

Fig. 2-2 Dot-blot assay-ToMv An&erum, dark blcB arc pcitiw, coubd€ss bloB arc negative.

n2

TOlv{V+

l7

CMV-Lc
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Blots Samples Blots Samples Samples Blots Samples

A1 CMV.LTz BI CMV.LD3 D1 CMV.LTE

A2 CMV.LT4 B2 CMV.LK2 c2 cMv-ts1 D2 CMV.SN

A3 CMV.LT5 B3 cMv-Ll c3 D3 cMv-l-Hr

A4 CMV-LT6 B4 CMV.U2 c4 D4 CMV.LH2

A5 CMV.sT B5 CMV.U3 CJ CMV-IJ2

A6 CMV.LTT C6 D6 S.tRNA+

A'7 CMV.PH B7 CMV.LC C:I cMv-l-A2 D7 CMV,SP

A8 CMV.LKI B8 CA CMV-SU D8 CMV-I-AI

CMV.LN B9 CMV.LD2 (9 CMV-LX3 Sat.RNA+

I
I

\0

1

A

B

c

D

!U; L .9lri1; .(:rely:f,ni et ol. 11y93 it r- ,5;1S14-l ,)JF-lJ,-r=.a .rr-;i f J.<:
,Sst- S:ru..6L.jLi Sat.RNA Lt.rL' CMV-S -j:., RNA e3S uisli f3L:; u;
,jlr-,-l ,5Lr<,-l.r+ .: ,:-i : (callitelli, l99l ,;i51 g ,9, 

j ,1L.a') dL- ,it^tJ.JL.,

" .J.:.., j- u.i.slj i-u.^JjL:j .'CMv
Fig. 3. Ribo-Nucleic Acid Hybridization test (crescenzi et al. 1993) oDly B6-D6 and

D9 are pcitive and all kanian isolates. are sat. RNA tegative.

Blots

CMV.U cl

CMV-LD4

CMV-LD5

D5

B6 Sat.RNA+ CMV-PT

(]MV-LDI

A9 D9
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