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Table 1. Culture media used in tissue culture and Agrobacterium mediated transformation of potato plants.
Plant growth regulators (mg/l) Antibiotic (mg/l) Selection agent (mg/I)

Media BAP 2,4-D NAA Cefotaxime PPT
Callus induction 2 2 - -
Rooting - - 0.02 250 15
Propagation - - - 100 -

Lae Olge 4 PH 0/ 5 aLS BT 23 53 SV 8L 2 s 0 ST L (Murashige and Skoog, 1962) MS 4l e slaali s 5 bl dalaes plas
Culture medias contain MS based culture medium containing 30 g/l sucrose, 7 g/l plant agar and pH 5.7. ... sslizulaly
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Figure 1: T-DNA construct of pPCAMRNAICP. RB, LB, Right and Left border, respectively; bar, Phosphinotricin acetyl transferase gene;
CaMV35s, Cauliflower mosaic virus (CaMV) promoter; CP, sense and antisense of PVY coat protein; Spacer, SPS; Intron; OCS3’, Octopine
synthase terminator; Xhol; Spel, BamHI, Ascl, Ncol, Pstl, restriction enzymes.
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Table 2. Three basal protocol used for potato regeneration

L ¢ 5 A5y oSl =
M1 Z.R (0.8 mg/1) + GA3 (2 mg /1) Beaujean et al., 1998
M2 BAP (2.25 mg/1) + GA3 (5 mg/1) Visser et al., 1998

M3 Z.R (2.2 mg/1) + GA3 (0.15 mg/1) + NAA (0.02 mg/1) Banerjee et al., 2006

ZR= Zeatin riboside: GA3= Gibberellic acid:BAP= 6-Benzyulamino-purine 2,4-D= 2,4-Dichlorophenoxy

(Housekeeping gene) _l=ls J =S olse « Tubulin o3 5 Spacer b o zol askss CP 03 i 51 5 i anked DAN 05 joliazstl gla ST -T Js
Table 3. Specific primers for CP, SPS, bar gene and Tubulin as an internal control (Housekeeping gene).
0 b iS4l SAS S 8 Jg

F3ET !

) F 5. CCATGGAGTCAAACCCGAACAAAGGAAAAG 3

CP PVY (sense) Coat protein R 5- GGCGCGCCAATGCACCAAACCATAAGCCCATG -3

OP PVY (antisense) ozt protein F 5 ACTAGTAGTCAAACCCGAACAAAGGAAAAG -3
R 5- GGATCCAATGCACCAAACCATAAGCCCATG -3

s spacer F  5-GGTGACCATGGGGCGCGCCCAATCGATGATTTTAAAT-3
R  5-CGCGAGGTCACCACTAGTTAATTAAGCTGAGG-3'
F  5-CTCGGAGTCAAATCTCGGTGACGGG-3

bar Selectable marker o 5 CGAGTCTACCATGAGCCCAGAACG-3

_ _ F  5-GCTTTCAACACCTTCCTTCAG-3'
Tubulin Housekeeping gene R

5'-GGGGCGTAGGAGGAAAGC-3'
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Table 3. Comparation of regeneration (%) and transformation (%) of potato plants in three different media

CiS e () olisb Gay) elisb oy ot () PCRY ol 5 0balS
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M3 432
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428

CP 320bp

bar gene 520 bp

2 1 P-W M

< 500

3 2 1 P-W M

== L= <500 bp

T T L
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el s OIS A LY Sl e )l 5 b olS 6P (e 28 Ol e 4) o W (Roche s ,2) ladder mix

Figure 2: PCR analysis of putative transgenic potato plants using specific primers CP (A) and bar (B). M, molecular ladder; W, water (as

negative control), 1-9, putative transgenic plants.
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Figure 3: Semi- quantitative RT-PCR analysis of SPS intron. Electrophoresis of RT-PCR products of the transgenic potato plants (1-8) (A);

RT-PCR products of tubulin gene as control (B)

ELISA 05a51 s PCR 0sa3T cudte bl 2 N a e PVY s o151 5 ol 5 OlLS (ST, -0 J g
Table 5. Reaction of transgenic and non-transgenic plants to PVYN based on Signs, PCR and ELISA analysis.

Response to PVY  Total transgenic  Positive PCR Mean of ELISA value
inoculation (strain plants bar CP Inoculated upper leaves
Transformed N) leaves

plants Number % % % 14dpi 21dpi  35dpi
Resistance 29 80 40 38 0.19 020 0.24
Recovered 17 6 15 14 0.78 0.30 0.35
Susceptible 44 12 38 38 0.85 0.92 0.99
Control Susceptible - - - - 1.11 135 1.23

s OlalS :Susceptible o Sy (2als (Sl san Jolie 55 s sl 0L 5l oMe (@APD) S5 T 51 oy 55514 S, :Recovered « oS« sli Resistance
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Kalantidis et al. 2002; ) <ol s a3 S S a4 alS Cilise

Liu et al. 2002; Missiou et al. 2004; Zhang et al. 2005;
Krubphachaya et al. 2007; Patil et al. 2011; Yadav et al.

S et ioaw S 4 a5 L .(2011; McCue, et al., 2012
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Figure 4: Resistance of transgenic potato plants to PVY. I, Transgenic line with recovered resistance; Il, Non-transgenic control plant; 111,
Transgenic line with high resistance.
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Abstract

Potato virus Y (PVY) is one of the most damaging viruses of potato plants which infects most cultivars and
causes a significant decrease in yield products quality and also economical losses annually. Recently, the
application of pathogen derived resistance mechanisms has opened new horizons for the development of
virus-resistant transgenic plants. This research was carried out to study RNA silencing to engineered potato
plants that are resistant to potato virus Y (PVY). RNAI construct was designed from coat protein (CP)
segment of PVY. Potato explants were transformed by Agrobacterium tumefaciens AGL1 with
pCAMRNAICP containing bar selectable gene. The rate of regenerated plants was evaluated in the selected
medium containing the herbicide phosphinotricin after growth and propagation. Transgenic plants and their
gene expression were investigated using polymerase chain reaction (PCR) and RT-PCR. Results showed that
42 percent of regenerated plants were transformed. The expression of CP hairpin construct was determined by
RT-PCR analysis in most of the lines. PVY resistance bioassay showed that 82 percent of transgenic potato
plants were resistance to PVY.
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