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Assessment of virus resistance in transgenic Nicotiana tabacum cv. Samsun lines against
three Iranian isolates of potato virus Y
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RNA genome of Potato Y Potyvirus (9703 nucleotide)
8573 9373

... CAC cau caa ge gac aca auu gau gea cua cuu gga guc aag aac aug uga ugu agu guc....

Primers

Da-1 5'-cac ggatcc gea aat gac aca att gat gea -3'
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Fig 1: Genome of PVY including coat protein coding region. The sequences of designed
primers are showen. Introduced Bam HI sites are underlined.
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Fig 2 : Schematic diagram of cloning of coat protein gene of potato virus Y in plasmid
vectors.
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2 0SS 00 Ol 4 a8 5V Ol 4 WS LS5 (T LG MOD
O Al p s K Ol 4 gl fis S35 b 0l (S 5 1)
(Hashemi et al., 1998) a2 o3ls JUinl 35 ;2 oo 5 o, Kkn /) lie 4y Sl



Wy SP V800 55 ol bl d o s dlya 0ad alb U 8 Slakd (6ol sl
SIS 5 Sl 4 p3 Y £ (glas j Ao pdn AtV ol Cugby o Jldy, Csla
COLS b ) S g el e S el les S D) o5l sl Sl s S
Sy 38 0es Ok (Jy M) Jame foli M) oes .43 S Jize M(I) Jams
San s eks pasia.. g TCP2 5 TCPL ob b ooyl 5 Ll sla N 5SS e g
=315 N. tabacum cv. Samsun oS 3 .45,8 25 oS 12 slaws 4 Plus Gl s
N. tabacum cv. Samsun oLS 3l 5 0515 ;8 Aol Olgmy g a3l A3, ol byl 2 5 &S

A eslizd 3ol 03 136 0315 AaLE Ol gy PVY-CP O35 230 pBinl9 el L 3315

0315 SBlS ) -0
PCR Sy, 3l esliaal U 031 5 0L sl -uY¥ ;3 PVY-CP 05 592y ) p —0-)
oy Jeslizal b ellS 055 23 PVY-CP 0 342y i 5l 0)l 5 oblS sl Y
Plant DNA S 3l esli ol Uy o8 o bl (slOlga taz) .8 8 515 o0 5,54 PCR
yoidys S 7! 72! (Roche, Germany) =S 345l oS 2 (algnty 5y, b Isolation
S ote L Olyte o3 S aloil 0T 5550 53 13 dlen 5,48, SV 5 PCR fo s
Ave aalad PCR A1)y O3y olazst! 5 Oliabsl jgkite 4 45,5 e3lizud pBI-PCS dandly
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Fig 3. Agarose gel electrophoresis of PCR producs of PVY-CP amplification. Column 1:
Molecular weight marker contains pUC18 digested with Taqgl, which produced 1444, 736,
476, 30 bp fragments. Columns 3-7 : Amplified 800bp fragment of PVY-CP region. Column
8: Negative control (without template DNA)
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Fig 4. Restriction map of PCR product (PVY-CP). Digestion by Avi II, Bsm I, Hea III, Sfu,
Tru 91 1 : Molecular weight marker, 4: Digestion with Avi II produced 280 and 520 bp
bands, 5 : Digestion with BsmlI Produced 170, 280 and 370 bp, 6: Digestion with Healll
produced 130 and 660 bp, 7: Digestion with Sfu I produced 240 and 560 bp and 8 : Digestion
with Tru 91 produced 100, 240 and 450 bp fragments.
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Fig 5. Restriction map of two insertion patterns of PVY-CP to pCaMV. (a) Insertion 1s in
direct position (5 to 3), (b) : Insertion is indirect (3 to 5), (c) Restriction analysis of direct or
indirect insertions of PVY-CP in pCaMV; Columns 1, 2, 4, 6, 7, 8, 11, 12: Recombinant
pCaMVs which after digestion with EcoRI and Nsil produced 200 and 3800 bp fragments
(insertion is in direct position); Columns 3 and 5 : recombinant pCaMVs which after digestion
with EcoRI and Nsil produced 1000 and 3000 bp fragments (insertion is in indirect position),
Column 9 : Molecular weight marker contains pUC18 digested with Taql, which produced
1444, 736 and 476 bp fragments



1000bp
500bp
200bp

PBI-PCS (slatadly (55, S\ pasks (ST 0oy (2S1) Jgmama ) 905 5800 51 ol i -1 S5
LT )3 PVY- CP 3ol ankd 35 5 duli ) shiias cp 30,805 8T S 5 55 sla S 51 ot 5z
A A 3ol anks 2306 pBINTY Jal Jall ie dals 10 B Y ¢ J,Sha Ojy Sl : slgigen
aalad gyl 5 p 5 SLy S S 5y gla S I o mand PBI-PCS (gladaadly Y 4 1)

el 83 300 1y (530 S Av e U peanes A5 S PVY-CP LI

Fig 6. Agarose gel electrophoresis pattern of PCR products of pBI-PC5 for confirmation of
PVY-CP insertion to it. Lanes: 1: DNA marker, 2-5 : Negative control (pBIN19 without
insertion) 8, 9, 11, 12: Four pBI-PC5 which extracted from recombinant Agrobacterium
colonies and produced 800 bp products.
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Fig 7. (I) Emerging of young shoots around the leaf disks. (IT) Rooted transformed plants in
rooting medium
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Fig 8. Electrophoresis of PCR products of extracted DNA from 31 transgenic lines. Up:
Lanes 1 - Positive control, 2 : DNA marker, 3-18: Transgenic lines No. 10, 14, 6, 21, 2; 15,4,
12,13, 27, 30, 24, 22, 7, 31 and 26 respectively.

Down: Lanes 1: Empty 2: DNA marker, 3: Negative control , 4 & 13: Transgenic lines No.
11 and 18, 5-12 and 14-18: Transgenic lines No. 19, 28, 9, 3, 17,23, 1, 8, 20, 5, 29, 16 and
25 respectively.
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Fig 9. Electrophoresis of RT-PCR products which amplified from the RNA extractions of 31

transformed lines.
(I): Lines (1): Molecular weight marker, (2 to 6) : Transgenic lines Nos. 1, 2,3, 4,5
respectively. (7) : Negative control, (8 to 12) : Transgenic lines Nos. 6 to 10, (13) : Positive

control.
(I): Lines (1) : Molecular weight marker, (2 to 13): Transgenic lines Nos. 11 to 22, (14):

Positive control.
(II): Lines (1): Molecular weight marker, (2): Empty, (3 to 11): Transgenic lines Nos. 23 to

31.
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