
.r^S cstf-JL.i -, sui
\f^t xi-l .Y .JL.-i .V\ rl-

-Y 
,JrJ-t <;rF l-r ,-#a #:1ii ih I Jti:l
* Nicotiana tahacum cv. Samsun ,6 i '# )

Ars$sment ofvirus resiltance in transgenic Nicdia.a tabocum cv. Ssmsun lines rgainrt
three Irmian isolates ofpotato yirus Y

t,*: nr*! uu,^.1r..Y,-i,9i ,rb.1p:rre1 lj.,
..)rl ,u,)t-r :tii .K::lr ,....,Uj;1 1)o )-\ ,utl:J aL- 6.rL1 .3J -\

.ist i I i;';.c.13-:;lr ,6.,;rjL5 "rs-!li ,,r<-:j, .lJ .JJ -Y

.Jt* ,;-) ,ij_* : $) .,-r:1, :,UJ,'; |* :5 t -r

(^Y ;)JJi : .rt-* tLU . A\ )lrr, : iL.J: 3rU)

.4Sr

Y g"ut St-s- +:- o*e oiu J),4La-;t.5Lrt';Ei .s_"5-,E Lr

J-A .,, :.1a;,35S CaMV ri-:rt jl o)ti:-l ti J !r.J,JjL- <;L--r i-r;.. , .

Samsun 
C-rr 

jii Jt^F e, Agroinoculation .r"JJ r pBhlg 
"rj ,_f,t- .(..(,1 .1 pCaIrAV

,.-t titt.-.,u, ."lr\ ,<,, rl--L,<r .sii 51. il d.,t -tr.-1,)-( E::,t-_ -r .)

,.9.s1>1+ c)ttt iEj?-^ .,r:.r, ,rj f-rj J) (,itJl djli .91.11: ..),-Y Yl r5 :l: lLli
r),)jli jl .rr.it.ri t---.li.r.r r.sJ ,GT-PCR) jl *+ lJl 6r.?..;.r,rstJ o-.:- ) Olt;t ),1

jjl1j ,n.) ei .ll r, Lr* -&.t); oa;r.;e) 61 '(u5t 
t,-4;'t; ulr+Y.1:

p).. ::3t; jl-Jt .5tr ai*; ru^i ,rst. .Lj\ ,t ,r:.1- *lJ lyj ,1 cita.Jl ;l ,-

..:-r .{,rt ..rr)r JJr .!)l.(j Uts, .rr eU ,)1.,q eiE.J-Llr dLi, ar,r 
r



)t Jjl; )l d-*;.1,. jl .,.:.1 dlrb ,;.) 61 ;t .!!2ka 6 rb dL:; rf-n.rl, 6t{iY
s2-22 ) €-Jr+, c.,-)U, rLq,.1l .P u 6 ul-"tlt Jtr$ ;r .Jr-2 >y- ;r.:j
c.*z l: 6t-;,.51 r,-L .:.,!r1!l rJlr;".. ,Ji ,> j:, J,tre ) ijt]j jt, oF dU, ,-l:.i(J.

.{U el/ c.1ti, ;.,.,ti .r:LL_:

,.Slr.st-^+. ,:,-ttts AL+ttJ U-r-+, 31 1!". 1 3_j9 Potyvindae o\yV

ci.iJli jtr$ q+ \:-{+ rrrJ,-:, g;lg-.).,a .(Van Regenmorrel et al.,2OOO) c--t .rfg
Pathogea ) f .:t-.e )-V jl oJ r &--!. ca)lir,6jttp\ o.Ll t\-tLzs 

"*l 
t;.r[,

\+.-tl -* o.sy gl 2: .Oindbo el ol, 1993) (-l o"i.: ltzjl (Drived F.resistance, pDR

..rLi, Jr .(Gorsalves and stighton, 1993) \r ..1 ot}. VJi) .f l .rlr.l ,;l.sl o) Sl:
i .-'l )l (Potyvirus o:q \1 ,ir) cr-.j .:-:- Y d)J-J Potylindao .:!jt,- .5Liel

J G*) ?.- ,J;i )t a."r2J 9ltulr ,llte at-;?. )l ufi I ,ty )142;J ,5tL-)

Lrr) \.. U A. .JJ....a,., dLL-l ,llj", tsly ll1, rd,rh ,rrr(- .-r---, J,lLi

o-tg, ,t JltL. ,t+.ll .,l;, 1 .(Shew and Lucas, l99l; Hooker, 1990) (-l ,* .rrt:$
SRI fjr.riJ, dLaLJ.r.rPW Fx,ti.trt jj Jk J9:5U ,,stt) .Jt.!,ti. .lr o.r-:

s-D ,-/ Russet Norkotah J Russet Bubaok ,r-! ) ,r"=- ;Lj.)l 1>;; y Xanthi 
-1

Farinelli and Malone 1993; Farinelli er al 1992 Kollar et al. 1993; lalwon ) (-l .!rli

C.:l GU .(et al. l99O Smith e, al 1995; Stark ?, al l98q Vatr der Vluget et al. lgg2

O;.tr-l {-.lr .rjU itr ,c"..lli, rla.1l c.44 ,ii.rLr$.;r 6 J.^rs, dL:; L^sr,J,

..l..!Lr, jtf,51.rr1..,11 c)yt.: * r) Ji Oqt J ,&ilJ" G)Jro
.rr., ;.i ;.i .JrE ,.L' Crj \ ,rsts O) (,lJ! J JUJI ;t 

"f.ab- 6B \-
.st+,r.r, ,.1J p)t4S 6, r ijt itJl ,F *')* Lt uV rl,kil 1l .1.1.: .,,16.,1

J 4:,-.rr J! ,51.11.2\ ,g.21 ,gsltr-. c-).r15, 3l .,1 oJ-.i :t-'.,-l .-;lr=n I .!! pi ,::J*
,c-;-;lri rrb$ 1: bSli ;yv.l;11: ll; J.l,l- )t a/JJ) djlj i! rr...-tr-.-

I



;jli i.rLrtJ .>rl'.t ,1 ;4,],;1, ,* eE ,J ?+r.6.' -r .gri r r.1le, rL- .,t

t,rS;, s)tV.r+t q,,r-li tr V)I(,3tilt Jj jt ai-i,l, jl ,t;.9t2b d
Wil&etal., )J:-:ts, u.L.,- r-.:.2 (Ilomology Dfependeut Gene Silencing) djt,; 6r:;t^,r

.r-rr1j.; 55t'.,.7.[i, .,::_S\,.tJ ,p jl-]r Jj )*- e *,Jt:- r,l .): .(2000

J Jjl; jl* .y; .p .!! iri rf .:-l o$ u"a;i \-t.,:.s j_y,.!J, r, !...:,,r^i .Jri

usz ",itr< 
Jj 6lJb djl; jii Jt^tJ rr,JU, ,r!;-.r.2tr ltj ri:,r.,ti, 1.,:,t(.

JJ djt dtri jl s-iU .\--.,Jti. ,(Papaya Ringspot Virus) .r=;r ,r.? ,Syf- A nr',
c-Jti,,c/tJl ,rj ir.- ! Ojlr; ;;9.,J- .11.tl 1r dJL- 1:,r-!* OJ.rrl &
. S ;!tJ..:b$.1r.1,a1 jl .(Fitch er4l, 1992 )r-i|... dl.Ot.Ji & 2r rrj crlrl;t lU
).y,|tf J srl,Jl Jj jl.t.F dtt ,ui,l tt t.r-) (,rJ:{, c-Jti, rta.:t .F

-t-li aelrr c.,1ti, ;.;*ti u,LU-, i{+ l1 .g"r-i,.91."L g.,!r1{l,t Jtiu, ,ri r)

o'rrlr q).&:l-i; o:ir, ,:+-tl", Oi ,S )Vi G)* ,35 ,.;p; ;,t ,r
\.J )V\ c^a+ (AUG) Ur i.u.S.ilu 5 4:J criL..iL-..r 6:tu a.,-)t)y.i-y
.4rJ c*.,rt; Nicotiana tabacum cv. Samsun pr Jii JL.IJ ,r.rjrj ual r.t -.1,, ..ut
,{L,L- dt{.1) lrj r) .ii (,!t Jl 6Lr a;-j )tr^,- i ).Sl.Jt.)i e!- r, ditJt ,rj dl, J

r, ..r,i .-.u ;) r\ ;l 5 .rb rrLli .lrl- CIJ .c-t ,;iS )t;t t-n. t qr,t_r ts.t,

6ta--!.,1t <ga r) ()J+..l ..:. I .rj ,.yb- !U:-l 1ri t ctrl.'.Jt ;l ,- ,.rj ,dr) e.:
,; oa.;-:: 

"f,U 
,.:jtr: c+./, _;l .r-lll ,<,L! ,_#sa J?.o- l- .r:-tH O;jD .o)t;

.:1 i .:li:-.I ;-Sliu at s-t.:.rUtL, .;r rtl;i.rr 6E ;,1 ;l

L./)Jl .ft)

t?i 1- Y 411t .#A ;:F U Ji 6 jL ,r.il,..r.r - \

Collection;l o-I- .."i Lr-.*),-:_*y o..b-tJ Irj dL...r jt .J.i,rj ar-r r)

1r r<iL-...--r ,1-l ..L: o:Li:-l ATCC-!.o \ 11 l.,L_J r, (ATCC) American Type Culture

PvY .<+rF tt, v: )t qv. r u o^\ o .rl^ -rJJ':lsi J,u pvy $)r'.4 tt;$ t

r



rrjL dL.., iMl09 L.e- E. coli.fF! I pSK *-* r) ; (Robaglia et a/., 1989) or;

(atkalin tysis) .rL..li ;qJ, Ju u. 2E:.;y riL-.r .gyb- pSK {-a .rr: .r.:

,:itx ii 9 Lyy 't>lj d;jL' dL"' c-'(- (sambrook e' ol', 1989) t-'S e)r;r-\

6l.r-.-4) u.:---JlJ .r.JJ jl ,G\rY4P) €:-.r) 
-Y 

,rlr----ts oX:---

\5--4 \^.- y 1JJ-J t1j.{rr5 ':ti-l (Polynerase Chain Reaction-PCR) jlr--=+

,l.t- ii ;i )i tt--t J3 ^t L :-.tt ,.-i:ll r5 t-\ ,1 r; -# -y 
qV 

' r jl cl<-5

6,1r, u..oLa;t J;Ei 3r Oligo )lrt l; )\..:liil L .c-l ll\.f U low .9trr;.;.tS;:

Ao\^i +-r:.Lti ;l(Dal) Jll j;vi ..t->J cr-lrL Pw{P ;r55 +!; r-J o-dk:il rJ

ps> J )Lii 15'- cxggaEe gca aat 88c aca Ett gat gca - 3' J,li L J+-J:lsi f ' Jp Q

5'- gac gggEg tca c&t gtt ctt gac tcc aag Jrlj t JJ-JJSi ff JJLi fUf +ir:lsi il (Da2)

4 Bam ll, u)t etl\.Sl-r .j{r .1<:t+ r-itj P.rv-cP jj .(\ JS,-:) i$ ,r-lrJa tag-3'

!-i PW-CP .rj r'J o'dt+;l 1:9 .r.2 ;t! j{ ,S)* ,FlJ,.;> r(;11 r, o.} t J !q

t -.1 o--l* :t ,,rt .tJi 3-t I Ltt .rJ,rrtj ttJ ,,t'L- ,)1Bm H u:.,-. f.i\

1r.r5 r-r l; \JjL;i J,u jl-+d;l ..lr+,j u:slr .Ji .* "tS -E r, Lntui
./o Taq DNA pob,merase ,*;ji ,r1:.5* ,- I J:'-$q Y' \l-L-l: :lll5* &"

,):S-t z:- PCRI0X;t- , At-* J, dl---..^r .9yt- .t----"--! ,At-S*,_-r.c-

rvo ddlDo t ,1:.5+ d lom M NTPmix J)- ,;$$r,t 25mM MsCh JJf-
.r-...j dui Roche c5y' jlrcR.p d.r.r$ UkJ/-.r k--fi.rf ':: At,$*

J,u U<.-) 6fiY' ,s-t-,:lr.(-JL r-;:li r4i!)ej#ur:arJK t.'<,Vr,.>y

r--7.;:1[ .Jr ' :::) Jl J :l$L r-1.: VY J) (iir J) ,rlr(:;L 471: O'.,: rij: '51

r--:-1.: V\ ,> rjj: o .1 :lr(;;L r+J) o' J., di, 4 q lrtr'::. dl,-ti .;: .f :r1 :lf:;L

,.r-i qla.rl LKB USA b, )*.|-yj ot(:-:.p SPCR 
")51J 

Juq ,l ,- ..r; :lpL

Tris- .f,L-:) TBE f\ f )--o 2> ,lA y2\4 Jj :: ,PcR Jy.o." ;t ,J:f., \' ,r.r-

, lo Jl*.r+l,-l;r f-r-rrl C;-lt- ,( ,r 7lr1 pH ..,rY;,'/' ' \ EDTA J ,1).y.'/' t o borate

):*t.#l eij: Y. :1-r:- c,-t,., (,U 4A' .r, j!\ ;).) \ A J* :t 1f tft

L



L-i,"iti Ljt pUCl8 J:-* jl {m!Iker) FL:j .rlr+ ,;r.,,6i Jj.p ir:+r.{rJ
,c---!lr JLi.r- l;.9;L *i-f.r [v1 ,W1 , \ ltt .:.,1-lar .t);6raq|rtet\
Jj;r PVY4P oj a-. Lr-.t A\\ bp iJi r1-+J ,):pt.$t gljt .;l ,- .r-j o:Liil

\tlr..c.rS )lrt .r-)J rJ,w (LKB).1*-": L-i r:it,lr.,t, .; .(.5 ,r, ,.;.)lJi

5l .:;L Agarose cel DNA Extraction c,-J;l ,;_1.16i Jj jlAf I bp LL: 6;L t.r.r

! Jt-ai-l lirti u,L-l r,.i) .ijL 5r-! 6rlr"o 
"!.Jl.r:-r 

&t I (..rUi) noAe

.-i. A. . :1.r,> rJ! 5 d,,l jl dUJl J.).a- ia-..-qrr5 o:t;. I (t<J.- .r,,<?rt,

J,t-.: J .r--.: J,.-,t- PVY4P oj r.-U ,,5"' il ?La.;l r!.).;.a IPCR jl !.rE d;jtl

,ljj uil oFu o3..rJ ;*;,.51,r Li)li .J a>ri !,c--i:.r-r<l, o.la;tri,.tz
.J--i qd) Tru 911 Slu I &sm I ,Avi II ,rl ,SV-yi :t,rr.:,j :-- y olJ_., qJF
Sanbrook e, al, ) , r .rl;- | j:iiJt ,j, .,jo! ,jt ca dgu- ,A (.rUi nocne jr

L ,J-..,1- dL.rut{ (J.F .1 ,4:J 3.r;1$)r j.r6i Jj.p ,.rtti g J.4*. .(1989

J ar-)J rt 'PrfY4P dj rrlJ- ,C ,_i:l:S r-ol-r: ,.Ll y 2lI':Jl s2e,.iL!! ojlJl

,1.. >y-r> +Li ,PCR j3\ J,,a>o J:y, 4La;;l jt ot.rJ-t jl .,a.i.jS)\, ,--ti,

f+1,i ti dKlJ.. .rrE (Stratgene, USA) pSK.r=-! y .2 u$lj;rl .,il .!.al-,- djl,i sr?
r.;i rLaql tr.:i.5t- o.r;---; .5L.rlgl U,J-:itli ,-) t t)r-, Ban lI! u)rt
"14 i)-i l-..?rL.j Ja-ipSK tr- \J di ;l-t )4.J-t 1r .(Sambrook el al, 1989)

,,-.,u;slr Si J:: r, ,Ligation 
"J;Sj 

Jt@.,.JUr-, J-.:, r,!.ri- r, DNA Ligase

' lrj J'--j:. )cl Btue .,J- E coli dFl I (cornpetent) J,:---- ,JkJJl-
- (Saurbrook er al. I 989 )

5



RNA genome of Potato Y Potyvirus (9703 nucleotide)

5

8573 93',73

cua cuu 88a guc aa8 aac xu8 uga ugu agu gucaca auu gau 8ca

Primers

Da- t 5'-cac ssatcc gca aat 8ac aca att 8at gca -3'

Da-2 s'-gac ssatcc tca cat gtt ctt 8ac tcc aag tag-3'

,trs*t ir-tl t-:-:z;"4a,t-S P'?V J,U.r':'i .:'.- Y .rsts V).,,l:.r': \ cl*

6;J lli 1r-->U j-l 6L+jl J u,,l r, -Lj,ra uirl; .qilli il (qrw t- Aow dL'rirll5i)

BamHI ;J- r.'U.ri .-rt:.s f; dl..:J,j 6.r:l+rli .r;l .J-: !,3;i )*l .2t *t"i o-t)

), djL !L..-", .r) .1.-# .-^+r .r c)tJ, :3>-1 u,12s 1:i I L tt J-\ eirlj ..2: r5 .;u'r!.r

.Jj,toJ.j.,,iJ *)
Fig l: Genome of PW including coat $otein codi.og region. The sequetrc'es of designed

primers are showen. htroduc.ed Bam HI sites 8re und€rlined



pCTMVJ::.r)LJ) PVY-CP irj .9jL riL-..r-l
.(-il;j, 411t35s (ts,ttl) r.-i4.91.,2b.jL c^i-. rrl \ t pCaMV '.-yi
1n c..rJLi, jj (teminator).J-ir .iE sirli .t (Cautiflover Mosaic Vrrus) .-p gK
Hasherni e, )J^:Ls, cgF! .ftrJr-t- 2: ,.:* ,-.g On..-U j* J J* ,i.i Si -r" ,li
r--jl- c-i:rj.1 35S .r:* JV Banlt ,rt tyi.qq ,4 4-1 ,-,,-t 1r.(al, 1998

,-b,, j-l.sll .r+rJ .!t*ll .L<?l." yt .): pVy4p oj &!! .s )l) ),-.J o.ra,

Bam l\ u)r; iri lr-t.,,rV o)V 1r.:53;r ,- PvY-cP Lrj.l,.t,- pSK .4-)L
jLi c-i.? Alr J}! .91.,;1..9r lrLi J,U 6 ujslJ J,,l J).4,- .c)S)tS jtJ ,)r,
Agarose Cel -J;l .:ti:-l ti ,jr6i Jj 9 ;191rSJ\;l ,- .:y PVY{p o) y Lty
Jj jl ,{-J oJ;L-.grta' 'o c}u,* : (.rUi) nocne c5; giL DNA Extraction

o:l: ui,7 Bam IA ;J i!)-\ d.-, pCaMV J.-a ,,q ,)-y ;> .t) ll- I l.r+

(self ligation)r(,-r5" .r *i! .r;+ ,Jt J.-"1 Jr+, JLrjl ;l ,5jrl-,P t .t-
f:fi rL--,' (^-.,- ,l/;t- q1 W .,1r {ij) l. .:r-1. r ,<it2 ,.r1 pCaMv.:"-)L

Fi L 61.e1.,.5.r E)i:-t 1t rJ.i .(Sambrook e, al, 1989) r--, o:1.:1ll;Utr i;Jt(Ji

{r-iuur'iJ, .-, rJ"J- .:,1- .l t--.1 is>b ls-s t L-r"J',-l; .,rj|,- ,slt lttu-51
pcaMv:j! .r_r +*a r, T4 DNA Ligase jri d._,-.:t,rs:\ c.i-  rt LLr ,Lu!,

-,t*:il ,rg+ . qf #:- JMtol ,."e- E. coli ,s.S\ + Gttr Syi ,)y t4 ,).a:,

,,"1 .:y or-.i jU.Jt t4i '=- ,: q /q o(airao G,.-, c+r, pvy{pJj {t d, L. s:ls
L ,PVY4P1ti I pcaMvct;qil5i ci>l; :2y.ss.:51. .:lLcl]"l t .+i t? l^ \:-.)L

)t r-..o)t,lA lrl-{ )'191 eij:15 }.t:lyNsil l Eco N 1y,,,_;;i.1:;l orr- I

c--1.1 ..2> PVY4Psj dL-..r .91.1b t+i -r.-t .4:1. ,J5 .r;J,rjjrirr<Jl .TBEit

c,L-.f"r .r!; .-r-irr, (o-r-:.nr <--b- ei:ll c- .,2, f'y ...:* t*2: o)f' t o' 6.-e
--1;.p PW-CP.rj <;L.-r .51.,1l.l Ui ,.-"* 6 .,'iU cr:LtJ djL ..+ rA..JYA. )r,-
6o AJL-j s.L' JJidrjl.?i-a?r\..J\...)-l>nt !i -iJi $>y.o'.,Y- u.i<-t
J--l .J---: el;.il -;Ll r,.l:l .-gly u, €- a{+ tr PVY-CP riL-.-r .glrt> .,li -1.-\

.(\J<-i) r- .r:,u ppcs lq ,._t



Bam HI Barn Hl

psx+ P\'}-CP (? 3?00bp)

Amo ()rr

Bam Hl

l5s CaMV term.

pC!MV (3321 bp)

ori Amp

Hrnd Ill

Ligation

Hind lll

l.l] -l5S CaMv I'}vY-( I'] lerD Ru

pBI-PC5

Kan

j),\- )5 a.z)....,-- Y ,rsr-.ts .#e,:$:tl oj d,iL aL-.., J{L: 
"}-t7: 

r .ji-.:
crJ.i-A

Fig 2 : Schetnatic diagam of cloning of coat Prot€in gme of potato virus Y in plasmid

v@tors.

//////) //////i

35S CaMV PVYTP ternr

pPcs (4100 bp)

7/////i

//////i

F.=>

OriF

L_)



pBinl9 JiU Jrl, r .rt r i.,-g Jliil -r
r-! o:Li:-r p.S!-l\ !-i Jttil .it ;t ,6 r, PW-CP oj Jujl c-#:-

15 pBinl9 {-\-)r,PVY-CP ,ij,-f,t...,- (J;l" (-l5 rJ;:,;,1 .517 .(Bevan, 1984)

pCaMV J.-)L .(Frisch er ot, 1995) J--, 6jL dt ^--e ,.t-:1.,+ (binary).r,U1: 
"|rU 

,-(,-

.rrli jl L-.i {-i-U Jr jr 1355 sj3,12 Lr- )l ,y.r'.-U;r ,PW-CP r-;L^.r ,.931-:-

",:,7 
Hindfi eii Li r.-* ;l lll .ry l/ind Itr ,rt frji .t(u .5trt, .rrr .Jt-

.-i;i) r. .iJ4 c-tj ; l., A. -,: TBE iL .)r t-c s> ,lA 12t{ Jj -p ;,- I .J.: ..)b

:tj*.s Jj jl F! -L;1. ii\ ,jr djt-..r .-i+ \t.. rJJ-.-'- LLr .J,rJ ::tt-sJl
.Lil.6,5l1l: r.f T-DNA i"-ll 1:,pBinl9 .r.-1 .+rJ.rjL .ro't- J dful
Hind fr ;J f+|i t{ r.*a ,rl .( Frisch er al., 1995) .rj! 6, Hindfr ,rt lti
T4 DNA ej-;i jl orti:-l L 1 ilJt ,j-:slJ ,-U t--a'i.-r. )t .c)S )tS otJ ))y

.q.JJ ;|--a:, pBinlg +-a r, , pCaMV .,l cit- r.y ,Jjli ci+ \ 1.11 i,l.i , tigasc

.r"r.., q ,.!LJt J:str J.r.,z>,t (r 
J<-.1,) r-i 6J+u pBI-Pcs lq d-,1 - #ri .!*t

.53L----,br6ilB L.-:t -tf- )t o-i- .t c-L 4 .r-r-? 41J .fi .r.l-,, t-g -q-,

.grst .gLr.rf .5; .J..t-i o.:l: i5 (; }a ,: 1f .:* \ . . ) n -..i1,1.:g S;:*,ti
U+i 4*a I ..r-l .-.5 ;...1L1.;15 .9;1-:- LB c-5 "t -, J. dKU- ..l,tr ,ory, .r-!.,1

Agrobacteium .SFt+ .Strjrt-- r, ,pBI-PC5 dt^4-* r,r .L._r, ;: .arJ Utr,.:-t

,jst )t sl5 .rl dl.r.r ..t--.i orb JLlll (Gibco BRL, USA) LBA 4404 tl); tun4|aciens

, &l- ci6F;t<-jly .stdrt-- .( Roges eral., 1986) .r,.:r3 .:l:' .l tsiparental nathg

1') ;*-.lr4r-l I (tl * )r lSrfd A') iE--{l.Ut5 6.rL.- LB c.-5 Li,.,

-l jlLB^44M p.5\L5 dkjJ-.rJ-.:. -l*.il J c-.5 (;) ufi,:'pl:.5*
6,t o.,-+,) .;;,5\ ;t)., lJ; , P\r'YcP ,rjli ,:-ib ,,E.r ;l pBI-PC5 {-a .s.rl-

\:,--J J )tj.+.6t rro;) ;:rst) lHl J-lr,.r :,1;;7 .-r:;S )lS 4y. ;tt )\2.*,

q



jl !_.-t I,CR ja-Slr J)--4^,.:.; Y! .p oL'-), o>$ 7r), J-I.r, &Ll- ,;:i J:--.o,-

,PCR u::-SlJ is>y u...oLa:;l jl .rLJl .:{+ ,,.ri;t y'r--t J jrl(i Jj I ;19j$,)\
dJ:lS J.t syt AviII, Bsm I, Hae lll, Sfu I,Tru 9l ,rrt eVtli -t-i dgu.,- ,J.t,

6Ur,r-^If .4'f c-s-t j.rL3i Jj..,, it4-SJt 4p ;t a--.a!.-L^t! J.;t.1
.i-r": .Jtijl .2t' rrbl c^p- ,Jr.y PW4P Jj 63t- d ,_/-+"S\JS\

Nicotiant tabaetm q. SrDtun .S rr PW-CP Oj Jti:;l -f,

,i"t ;_t.) )l Nicotian, tebocum cv. Samsutr .LJ ! PVY{P ,.:j JL-i::t c.e
N. tabactm cv. jii .JIAF ,.,.i, l.ll .(llorsch et al., 1985 ) .r-.1 .:ti-l (leaf disk) .r!y
-Li, -,i r.-::-: J dr$ f.lJ- .--irs,*^.t-e;r 61 JrJ- L.1L-; .,7t ,- Samsun

Gamboury & Shyluk ._r-l.r .r, o.t-.: q; MS .:^5 q^, LrJt- 6ld:- ,J)tb )t ,Jr-l
,:tf:;L.-2, Yl+\ .gLrI jLJ.1.,.-L\\ J u.s, \t.., )i L,_l; i-.j (198t)

.'L*l .r jt,Li (J,pl L.lJ- ,) .,t g ;rr J, .rl J*Fl C iJ-; r, ..,:u.! orl> -.5
pBI- +-* 61V LBA 44M \t- A. tunefdciens O-S\..;--.J -;,,5L \ x\ :.1r.>

...j, \' .:,.t .1 -1 o't-.! o:b -r-rt dJr* .r-i ,.r-l+ c--S !- ,r crL tA .iJ, ., ,PC5

jl _1l1l r.+- J.:L. ,,.+- .,1: &t- .gQJ;L .lt-s .J) 1&V -:t rJ rJ) r. .. JJ

.,2r <i,.i: Y-l crt= 6l nt l! .JJ-i ;:x)V:- (Torres, 1998) CL MS c-5 f.-

.-1\ .9trr5:; ,j,L.i .t MD cJ +,, a. ,s-:- t oJ'i ':tr rt,.r ctfq .rr:-h-r-" ,-ll

A NarEDTA.2H2o l:Jr-l* wlro .Fesoa.fi2o l 
j u* lvttto ot.,--.!, MS .la*,

r. J JL-f!51, lJ t Mlio-inositot CJJ.. t.. ,Adenine 1J,r1+ I ,ffriamine fJ.rl.,
c,aL tA .:,-r.- -:lr(;:L r-.p YA ;r ; "|ii 

.t, olV J.\J pH ! ,J ,^ .1, ::f r 1.5

L.-^, ,'V 6 M(tr) J":- 1 ,;5.,; ot .l"r g*i- .Glashemi er af , l99S) .!.r-: .Srl-rrJi..i

9 pj tf- t'' o!., + ..,J=-+.rE r'l'' dl, q ar-+l,L;6 c;tr(*::r ;i .alil, M0)

,Lr,ii r.-r r ?.* 4.rt.i+ c U)"i!i ,tU c9$.r Jb.x5 r+:i r A J4
.(Hashemi etal, 1998) JJ--, orb JLLiI o:-.t tl |* r, lrlJ+ ./\ Jlri, ." &-l



0jli i,bg r?).t -o

PcR jrJ jt dti-l ! ,)jli JbUJ 6!e g,,-) 2r PW-CP 0j r3ry1 ,-/)r-o-\
,-,".r..r jr .>ti:-t t .6lJ lij ), PVY-CP 6j :.e3 -b )t .i3t-; ..:t"$ 6t" ;a)
PIa DNA cJ;l .rt; It-l ,Jr-.t -i!.51.d1.6r lJol )r5j .tlS .r")J t)yPCP.

; ..r-r J 2t;;-t1Roche, Gerrrany) c.:' l.IijL $ 6r\:.:a ,.!.11 ;Ja l lsolationJ - 
' l!,

jl !:- :- -bL- blrr a-1 .,' .S;Lrjl ,:i :r, .1: j.3 'lu:Lr :-t*.5\ J PcR J*lJ,
4.. qt! .PcRujjsls is:y 4L.a:;l jl Jq.!l JrE:1 r ..r,rJ orl; ..lpBI-PCS -r.*)L

rJ.-, .jt.ll-E r -l,t J .r-, A)t- AV :lr+ Jj )\ ,ril-#l .11 {.at- djq c-,+

r---.c)',lA ;1tt-4 J3 tt 1 j-! AviII, Bsm I, Hae tll, Slu I, Tnt 9l u-t1 6,r l-yi
.(Sambrook et a,l., 1989 ) cjJrli 6-)J ,t, &L'-.5LrIL., ot-:J ;1y2fJt

ijli t t^tj .5!rg2l 1r PVY-CP 0j jl r,r^1 g1b7 c-!3j1.1 .51.!1..,1i teas o-.11-6-\
jl -<-- -F^ .f5 .gl.dl.ri .dl. jl.ri it-.l:PW-CP j') o/r-r 6-)J. ) --}l,-.r

y'r:-t Ctt .J-tS ,\t \i- )J t)t, RT-PCR ;JJ I J d-f.r-t,rjli rL.rL-J

iy Gb J (Roche, Germany) High Pure RNA Isolation r:"5 2l ,.LJ ;p-S.5t.;t.ri

\r _r.r"s, \t0.. Jli -J Ll;.,r rb <jl1> jr.]rru U u!y;.l,Lt (,Jt -dt+i

.5rtra* :tpt- a>J) lf + \ .9L,.r 1 .r-...a.,;r A. L1. ur- -.t*.:,j*1; tsL
r-1 jJ--.! 2l: <)5.-.-qa 1.J--.: lJ,- JJ, .rt la! jl .)S 1ij o;E q5Lr rllS .J1.rJ

,5 r.--i; 3.i5 
"Ls 

j.,+ J M(u) .q,,, J,u M@) .t.^, .x{,J Ji::, Mu) lae.,

Jtt s,t:, o.* J TCP2 J TCPI ll.: t ,ci.:rli dt l.( (5Ln ;1) ;l ,51 ,e .:j,l

;il.;.,! N. tdbac m cv. samsun .$;l .t';J ,;<:.t5; ,tu t rlllr- .iL i-lr

N. tabactm cv. Sarnsuu .tJ 
.,21 I jjli ,r J^L.i .11.r...i ,:Ji .!q li.l .re$ Ja,.ll 1.: r5

..r-j orLi:-"I (J!l,Jr !)j $u ,ijri r^u jri+ avY4P ,)jli Jju pBinl9 J"t- t, jjli



61..i1..,1i -11 .5l.ul.dr !rL+ti .ji --- y-L:a.4tf .)tt-l .JjL- 5r--.) qg.:ll: '.:

.rLJ Goche, cermary) RNase-free DNase 6yi tr..r,i c-+ .:r,i,,]t.tJ )l i>\,i-l

7 1 l-ril d;l.dl.d;: J.ll r:-:.; ,-;,L ,g,| .t;J lt+,l .L-l. .,1r .2r RT-PCR ul5lJ .J-:

dl.,rl.ri;t (;_rJ+ Jr r-r>) fi.Sr \.U o .rt.A J4 g." .rt =rr.rts. -it 4
t+..r-..rL.; *n _,71, jr .,i ;t At* j:: r Da2 S )v,i )tAt;t 4 ..r+t,*-t

G 6Jr q .J.rU)q ,)L(:it- .?).r vo .,2r <ijr \' )l ,r.t 4i:-5+ 3 o.r^.! otJ,lDEPC

,1:-S.. y A5 mM MsCl, ,1:f* t,lox PCR it;Jf+ yr .r-.,- ..ui,[ JE;l

Jt>j1 ;u;_f.-;t;|-ri A's*d' r0.l M DTT Atf+ t Jomrr4 dNTp nix

t-. \,-t11-.-;.1rSa.r-, .jLrl t .J$JF., jl 4J^ ..? (Gibco BRL-USA) Superscript U

,t--. : AJtlS.:lr(-:iL r;1: Vo .,2: <ijr \._1 >lr(.JL <--;: tY Jr r.i.!) 1. .rJ,.

r- RNase H ,.-1i :t;)t-S* d ,.sl..;l.ri.rL .:{+ .r.r.) #::. G JJr C &U)!
.,.5i-l ,l r,- ..r--.! orl> .llri rf;;L r-.2: rY 2r ri.ir l. 9J- J 4iUl .?;tS! )^

=i.:f* :- r, ,1511 p-r d-J, 
ll+,.j1 

g{? ,J-i crl cly g."-1.;; cDNA J.;l .::,

Dat .5lrJ;tri :t 4. t :t A $+ 4,f! ,:5l1 ;l &l- cDNA )t A:-5* .tV
lox iL il J, S-,.:, /O 5uni/ul) fda DNA Dolvmerase - ii il iJ,<- J.Da2 .

tlrSr,Ytto J l0mM dNT? mix :t AtS", S2 A5lnM MgCt2;l l.rf- .- ,PcR

.91.,-rl..1i 1 .9l.Jl.6r ).j,-+J l.r,-r Jr.:S i---62 -1 -bL.! .)lJ+ .r-, nWl ,.hi j,y -i
,511 1r I .i' -(RT) Ol d,.J, :t ,pJ :lS J1-r, ,6l.crl..,1i J.,l jl s-:+ to.\;,:-l
,Gppendorlf, Germany) )t-t-y t .lllr .p laLr,:;rir Jrl) Jli jl ,,. .J-u rlly-;1.:

LL.i.i-r. * ,:ll":;L <-,r1[ ,:rii:*i ol,i. L il-l ,<l e sii 51.- ' (:-.

rL;.;t :l S-:;U- L+ r> lf, rr r-i.!: lr J L?J) VY J) a;iJ J) ,r2;r 0 . .,7: djr ,5,\'
))*t-;<J| E ,Ftt J::L^ ,PCR ,\t a,., s..)/ )jb-r,;:Str lLjl jl u- .J,rJ

.-r,-rJ gta;t -i:6i Jj .,,



i,jli !b$ 6bg1l 2r PW-cp Jj )l OFtt it\ ,s.1r,-o-t
.i r, rr .,t o:r ;. J L ..-j.. ^l- .p pVy4p ,tj ,jt* J- j! Jjli uLrLJ. e- -Ja \_

EJ :\S v.IJ ,y.-)L .r;:' J TAS-ELISA

(Triplc Artibody SlDdwich-ELISA) TAS-ELISA uiJJ -6-f-l
.gliL-...r .5-: IgG 1PW (JLilS.r+) dl dr ..r:* lgcj! ,ylL gl 612

t j .r-i ,-n=oy |)t.t;L (JUi DsMz) pw <j.,F >11: u-eLa:;l (Jullir,)

L-; t, ?.1? Jlj-, .9r3.;l.r;l ^!-l ,_r5l.l r2.f .,:u-: .-r[i-l De Avita e, ar., (1990)

(!)(!) ELISA-reader Multiscan.tl-r \,?iUL.o (t W 91e,Irl1 ;t ,i- r.r

dtL..c- l:-to .S.r- ,l;r)l 6U- l ,^ J5 .dJrji ci, ;l ,r:-.; i--rl: -,1r,1;:- .r: ..r.z-:-

ritil Lr<rlr . q-4) \^.- Y stlt Sir.& Jljj lt- ;::i\--t- :t Jt*
.J- t)4.:- cJib rr r, L:tt S-V y 14;slr9 1,*;J

( W$tern-blot) €,1 i,i-, jrt) -6-l-1

esJL- r..i J,jl (,li Jjr.) ,g:j-c ;291$)\ ,.:.s.t )l A{tt ClJr&l ..{+

.1.r;l .:li:-,| r,;.y Jj.[:ernmli, 1970) .r^: orl,i-l (SDS-PAGE) c,til- ,J-r1r ,,"i-

dlr- L,.rEf J)s tost \.; L ti t (scparating get) r"t::5 l.u U;*q Jj d-i
,r-"t lJJf 

"f,L..: 
1;(l .,r!.rr..ru.: "$5 

.r-".r, t .-Ef, t (stscking gel) or:'

l. ,r3- A/f r-{t pH t? |& -1 },rL, \... .): sDs f 4.r Cr.+$ grl tUt
./..Y Jrl-,) toading S\ At* r- [, ,r,) ] t Ltt 

";J 
y ,te"i :t ]:r*

,I-rl-are .- ) LrJ;- (r-hi' -,i 1r J1--JJ t-a2t \o ,91L-> ) J2ty11 .t- 2:

B-galactosidas€ (l 16 ,rnyosin (205 kDa) ":li:-l:.,73,. JJIiU-l (J1.!#Jji .t2r, dLil

J egg albumtr (45 kDa) .bovine serum albumin (66 kDa) ,phoephorylase B (97 kDa) &Da)

Jj .--.:.r, .2> 2lr3J. s; Jfl-L-,- u+J.,, .5Lrorj"i;l .J), c{rbonic anhydmse (29 kDa)



C..-{U jUJ rr j r .JFl ..r-:U .ri _&, ..i ,tY3 Jj .-.i r^ .5 dr,,.:i ,J-.! .rtr)li
lr+ q+ sL5i., jl Jj.+rJ Ctdl c.rL.rtr+ rr,. Fr..r!.7.7 c_,.tu) I J.y

L; (1969) Weber and Osbom ,ju - o1L4 S+ .r--.: .J+,'1 p jt di: :: J, J
\:o:o .---i !.r-r-,, q d;-l ,:.1- yi- JiL--.r, J).- :t * u-u5S t-.o9,1\ ).)a,.,

)t u:g t, .5tr.r-..:t d-.aU ,JF:, b:t *t-, 6! .t-t A:*\ &., ., r .(,- o_r., .,

J )rlJiU--l ,.rL-t-:i_l-l )tA:, il f:.rK ;* js---S: L;t o.!, )ry l^q -_is

Esrt, * Ly.y ,5bt'l t*.t ut-J )jL, . J) f.-t e+ .t tt Ui 5r ,rr;.,

;l o:rr' ,.1 L ;t2.-;1 4t .Aj ,\S orli:-l r,1-1 western-blot rr.y;ir: ..fJJ) .r)jr,
(electo-blot) .JjL 5J- cS:tl.':; elst r1 ; Hoefer c5; ciL Get-Eluter .tl..:-:

.(Hoefer Scientific Instrumerts,USA) +, J rb.jl

i,jli lgtror) jl ,-(- 7 1: jtrJl Jj gbOrg )U^,' ir=.i -o-t
,.rj .r .<++ Jr. I P\/y4P L)j ,pBI-PC5 J-V ^-., 

L:-.,t T-DNA roLi .,):

(linked) c-.4 .&r4 .- Jj .r, ir_l ,r djJti OrpT U) tr.;r .i__-.jtri,ii ir-.Ll
Lt4 );tr,ld.U a,.1 ,.J5,5, r3rE4-Ilt 4;t t) p St c>j;;,ll ;l ..r-!,rr

-1 o.n -.i ra; J.,t .f-;,;.re d.,.1- J:l;.gtr;,).;t !{ rr;rNPT II .rrj c;1.!ti -rr_r,;

fj:f* \o' ,511> ,.,71>.;tli .r:I(4 .-^l5 J..- .931- .5leJ35 .,2r Lr"ri 2l :-r.c r..
r* d,i )k> .(Sudarsono et al., 1995).1:Jc-.5 l,rl.,7A;r e1LLJtg S+ r"u-i
J,L, ....,y Q ;:t: ;- ! ,.r.i ,Ja;;t &t- ,)tJ.? rSt .+.5 

=4r.,tt* ;)itr. )l

.-.- {:-L.. .,11 or[t-,l 4 : oJ:lS ,lL))t ,r, (;a.1LUE I r:.a;Lir 3 .-: L>
:3;y JLiNPTII ,']j At+ti:l-r,i ,,:-+t til5 t q-L.- L1 r:.r1ti, c^,i.a.1:,5JG

..r-, .)j J".>j ijlj .5ta1) jl 4 _,^ .r,

\i



C.^r J .+i

pBinl9 ; pCaMV ;.J,rE 1r PVY-CP !j .9jL tt -.-r- \

!r=,),:-.-Y ,r-JJ) Ft,.i:ti) JjL.jL-, ttli., 1.,5,--u J-\:'
c-.,i.4.. s- )tn i)\t\ t Jjt "! ,PCR r:slJ ltail jl "r-: 

.J-rJ ">Liil PCR gi3;:1

6E .---.ib;irU, PVY-CP ,rj i'-!.! ljlJl t r5.(YJC) 4:J..r-.L:, .r.,6i Jj -1., .rtr

gTru 9l.1Sfu I lloe tII &sm L4vi II u)r, dl^(Pii q ,-ut ,t o-;i f;, ) 4-^aW

)JJ- Jr" r,1"! 1r -r.l; \-.), Avi /I f,.ii,Gti U-\ o.\-t J.>:J.r, .Uy, t J<-:

ni-rV.JIA, ,\V, )J-E J-k ^# ,- l; -ayBsn I iri ,)\.:r+ lA' J or'

Sfu I g1r-\.jt-..t c-j- 11. J \r. tJr- J* r, o!! ;r 4i ,=^zs. Ao" If l (-ii ')\
,- 4i .-+y Tru 91 1-ii s jL? c-,i. 61' J rt' rJJ,- J* * ^,U Jt 4i .-. t,

".t- ,;t\S .5tr.olri ! Jt' J,l r,rj j! ;-i- tc ' 1 rt' .\ ' ' )J.t- J.1J" ! "'h;
.(Robaglia er ai., 1989) r;b.j,U,P\lr S.l:.$ tlj Pt oi-:rt ii'.ts, .s'

o' €...-. .-*. t' t ,!6 .:h,ri ;r PVY4P Jj 5 :{ii pcaMv +-)t
Nsi I y Eco RI u)t fr-i )r\ ;). rl ,- ,(pPC5 6l^+^-*) :,, o.rJ 3EJr\-'r,

(0.[.:;: \r J\ \ d ,v ,1 ,t ,Y .\ Jt+J- ) !'it !-i. rA" J r' ' r1'r- .:'LJ'o -t]-r

JL-r'il L+ii pcaMv r*-a .: @'+ri er$-.-4+ -rr rj ;,1 5 .,, l,l.r5 I .r.1^;

(0"$-:.): o y l" .51g.:- ) dtj! .*,i-Tt'., J \ " ' rlJ> oLJ! 4).y ..:2 r^iL.

i-:+t ,b"., .4,J -,U.:t Lr;l'S .-l:l 6lJ,, (o ;l'<-i ,1 .-rj:-) o .rL-.: crls .Irl
pBI- +-A 6yE- LBA 4404 -;;, tt,.6qS\ 6irJ J- 3.: PW-GP b) )rb- )l
..r.;.:r; r-rrLi 1 .p-:1:,r51J j,l a?+j .-t.lo)Li:.I jl -+ rrl.-r.:"uj ul5lJ jl ,PC5

6Lau-s1 6 t-r.., )t-.t.:-L A" r;-r> J.p 
"61 

,11 .9: &E .<, ,r51J ol J.yo-

,9;1Tru9l1Sful llae IIt Esnl ,4vi fl u)r',iL^e.1ri Jt .:Li:-l 1...r,.i J-.r,-'1:l,
PW- rj 3l.2r.r 5 AG-PVY-|4 .rL-j ,,lt.r2 PW{P ..lj L .li -r::tle, ,-r5 -rou .;i

,r,-:J -u;;t gag cj! atF ait; i-r+ ,), cP



14,() bp
730 bp
470 bp

Jj J) (PCR) )t -.+, 6\ ,j|,j ;-55 u Lty $\, n* ,r)j<Jt )t &! gH : r .$.:

;)-<.L, bir tL,: I dr:.. PVY- cP di 9u.,::s3 L-{+ FCR ,:5;1g1 ;l .r4 .ilti
,.v1 J W1 (\t[t .)t -Lr -LJ- i d: Taq ;, n;i L-j ,til- jtt pUCIS r:-)L Ll,U

PVY-.rj u Ltr, G)|.4A,, )-r-r> 4Ji:v Ur dU;.-. €-,1 o!^i,Jr:j/ti c-;
(J<Jr DNA ]!U) ,r,- r^ti : 

^ 
dr, .c-r dt F PCR u:slJ ,5,.<, 45 CP

Fig 3. Agarose gel eleatrophoresis of PCR producs of PVY-CP amplification. Column l;
Molecular weight marke! contains pUCl8 digested with TaqI, pfiich produced 1444, 736,
476,30 bp fragments. Colunns 3-7 :Anplified 800bp fragment of PW{P regior. Colunm
8: Negative contol (without template DNA)



700 bp

300 bp
200 bp
100 bp

Avi II, u--.:J, dr....ii t jl-+ 6l .r:+,j j ) J).e- r-.j;i l'i,.jt {frE e:fj : t J6-:

3: .rJ; r, ,a.i AviII \ ;1, t , )iot g1 j1U: \ ,JL. .rF 3sml, Hae IU, Sfu f,Tru 9I

fV. J lA. r \V. a-.lr! r- j.*:. Bsll I L;r,:o ,d,rn_/Sr f-! oy. J yA, d3
: V .d!r/'i c-i. 11. J lt. <J! 1r $; ," ,a-Hw Itr L r.7 :1 .Lr+-J:lsi c-;
,- 4i \4_t Tru9ILr.:;:A J0\+ 01.3Yt,. r.'l!1.: J:J, (.>. .J,SfuI t;r,

.+rJ O;! c-i:- to. Jtt.. \.. {.L!
Fig 4. Restriction map ofPCR pncduct (PVY-CP). Dgestion by Avi II, Bsm I, Hea III, Sfu I,
Tru 9L l : Molecular weight marker, 4: Dgestion with Avi tr Foduced 280 and 520 bp
bands, 5 : Digestion with BsmI Produced 170, 280 and 370 bp, 6: Digestion with HeaIII
produced 130 and 660 bp, 7: Digestion with Stu I produced 240 and 560 bp and 8 : Digestion
with Tru 9I produc.ed 100, 240 and 450 bp fragmellts.



r-si I Eco RI Nsi I Eco Rl
1027 bD283

35S ClMv PVY-CP term

pcrMv + PVY-CP (4lm bp)

Cti Amp

170 Dp

2: PW{P ,.rj oLJt (a : pCaMV rr ')L L .r.i il-Jl .,,!.:-K 1r J.-s.j a-j-! i o L}5-.:

eLj (c .(Antisense) o .-.r I ---<+ ,: PW{P..rj dL-JlO r {.? 0 (Dircct) €- q

u PW4P Jj .-L: crlJl -.jr b't €.. ,r1J 1 Lrt ,g J) ))t)i{\ )\ *"W

dj c,l-Jl .-Lr drl.> pCaMV rJii crL"+-A : 
^ 

,v ,'1 ,! ,Y ,\ crlrF.pCaMV r.-1

c-i.r... J \,.. c,Lli -^JiNsiI J EcoRI .,-r, ,s?--i\ \ ,r,J rt .r- r5 PW{P

o +:Y g,,---o t-+.:-47.2.: !r,6':L ;plr: PVY{P dj ,!LJl c-..iJ J ,ti 64t5,
6 Tap a)J i.i)\ L-j .:i! ;, pculS r"-A J,u Jj<t $) S)v: \ ..r.1- .r-)L-

.c-l or3 j djL i^i- [vl J \^n ,\ ,. I t -]U! r:Ji

Fi8 5. Restriction map of two ins€Ttion pattems of PVY-CP to pCaMV. (a) Insertion is in
direct position (5 to 3) , (b) : lnsertion is indtect (3 to 5) , (c) Restriction snalysis ofdirect or

indireit insertions of PVY-CP in pCaMV; Colunns '1, 2, 4, 6, 7,8, ll, 12: Recombinart
pcaMvs which afte! digestion with EcoRI and NsiI Produced 200 and 3800 bp fragments

iinsedion is in direct position); Colurms 3 and 5 : recombinant pCaMVs which after digestio[

with EcoRI and NsiI Foduced 1000 aod 3000 bp fragnents (insertion is in indirect position);

Column 9 ; Molecular weight marker cotrtains pUCl8 digested with Taql, which produced

1444, 736 end 476 bp fragnerts

a

35S C8MV P\ry-CP term

pCaMV + PW-CP (4lm bp)

Ori Arnn
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200bp

pBI-PC5 .5tr-t -\ ,.sst )t,.J, c\ rr.) j::ftJ J).a ;tts$\ )\ drt' q+ -1 J<-:

.La;i rr PW- CP jt^Jt rJa!.:.e.y r"U r.g- ,1rF!:.5 :;;; ,SU ;S jt lit i:-l
,q d .,stiJl ar}! .t!U pBINlg jrl- &L};r. r-rL!:6 Lt Y , Jr<.t rrjj.f-1L:\ : 6l.ir-
.,J! 6;L- : pf-si\ !-Jii 6Lr uj}s jl Lill.:-l PBI-PC5 dLr-r*)L :\ Y J \ \

.*r o:.r- lr diL I> 
^. 

. J.:..- 4-; rS PVY-CP .rjLJl
Fig 6. Agarose gel electrophoresis patlem of PCR products of pBI-PC5 for confirmation of
PVY-CP insertion to it. Lanes: l: DNA ma*er, 2-5 :Negative control (pBINlg without
insertion) 8, 9, ll, 12: Four pBl-PCs which extacted from recombinant Agobacterium
colories and produced 800 bp products.
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.' :-rri dLr.-+,S ([) .] a.:,Q;4V ,r,.r-:2Ll;.(,,f 6L..jlF 0)-v J<-j

lrlj !:.J !:>, Jr oJ.l .2'r e-L;

Fig 7. (I) Emerging of young shoots around the leaf disks. ([) RooM tramformed plants in
rooti[g medium
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!L-t) .Jjt;.tJ ;s) rr jl s-lJj*.I DNA 63.) .1 PCR ,sy;i :'\3'a- ;t;rFl : 
^ ;F-:

,\t J. .rL-: .--i ,Jjly .sk-.) : 
^\ Jlr.Jr<l, diJ f.1\':\ ** 5!:; \,5!!-1-"!!

.r1 Jlt .v ,rt ,Y[ .r. .Iv ,,lr ,\Y .l .\0 .\ .l\ .1

pBINlg t djlj .tJ,.j.Ul .;-.r.U: :r ,JSl, b)r S)v:\ .tE : t .5te;-' 'i,*q '+iJ
U1{.J\YU6.r1 o)F,s!! ep JJ:, {5 \^r\\ek--).-l:\rrf '(!J/ul dj$U

.ro r \1 ,Yq .6 .Y. .^ ,\ .lr ,\v ,r .q 1Y^ '\q du ut -.: jjli dql) ., l,rJ,.ii: \^

Fig 8. Eleclrophoresis of PCR products of extacted DNA from 3l transgoric lines Up:

LalTes l:Posiiivecontrol,2:DNAmarker,3-18:TransgeniclinesNo'10,14,6,21,2,15,4'
12,13,27,30,24,22, 7, 31 and 26 respectively.

oo*o, f-*""i,Empiy 2: DNArnarkei,3: Negative control ,4& 13: Transgenic lines No'

ii -a lg, s rz -d r4-18: Transgenic lines N;. 19, 28, 9,3' l'7 ' 23, l, 8, 20, 5, 29, 16 and

25 respectively.
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(tll) rllr (l)

jjrj ,f u,'y rr jl .J,-trirl RNA ,J-r.r .l RT-PCR ,r.y;i .:,!"a- jrrirr<Jl-q J<'i

o J {. .r ,t .\ .rt- -i, djli c;lr+) :1 [ r ,Jr*, J)J S)U: \ qgl.i..r{l)

j'-..1, rAL.i : \r . \. U 1 .rt -: !-i djli eki) : \l U ^,j:, rru : v

.YY U \ \ .rL-: .ii J:t; 6qa) : Y,rr ,J)9. $) f ,U: I 6t{3{U)

'd-! l.t.! : \[

.r\ rj lr.rL-.r {J'i,.rjr;,5ra--): \\-f .Jl-: Y . 
")$b 

bi1 flv: t .5t4;; (m)

Fig 9. Etectrophoresis of RT-PCR products which amplified from the RNA extractions of3l
transformed lines.

ff): iines (f): Molecular weight ma*er, (2 to 6) : Transgenic lines Nos l,2,3' 4' 5

),itp*ii"ay. la : Negative coitrol, (8 to 12) :Transgenic lines Nos' 6 to 10, (13):Positive

conhol.
(n) iines ff): Molecular weight marker, (2 to l3): Transgenic lines Nos ll to22'(14)l

Positive control.

im): I-ines (t): Molecular weight marker, (2): Empty, (3 to II): Transgenic lines Nos 23 to

3l.
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