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INDUCTION OF RESISTANCE TO CUCUMBER MOSAIC VIRUS
(CMV) USING HAIRPIN CONSTRUCT OF 2B GENE
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Fig. 1. a: Schematic map of pHANNIBAL+S+A. Restriction sites of BamHI, Xhol, EcoRI and Hindlll (for sense
and antisense insertions) and Notl (for cassette excision from this vector and ligation into pART27), 35S

promoter of CaMV, OCS terminator and pdk intron are shown. b: structure of binary pART+S+A vector.
Restriction site of Notl, left and right borders and promoter are shown.
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Table 1. Primers used in this research

e S sl A Jiasl gles Sl Gl
Primer name ' Restriction enzyme Taceo) Primer sequence (5’->-3")
CMV53F BamHL. Xhol 60 AGGATCCTCGAGGTTTTGTATATCTGAGTTC
’ CGGGT
. CAAGCTTGAATTCATCAGCTAGCAAACGAC
CMV61R HindIII, EcoRI 60 CCTTCGGCCCA
FINPT - 55 AGA TCC CGT GGG CGA AGA ACT CCAGC
RINPT _ 55 GG ATC GTT TCG CAT GAT TGA ACA AGA

TGG

Underlined nucleotides show restriction sites
T,: Annealing temperature
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Fig. 2. Electrophoresis pattern of colony PCR of pART+S+A. Lane 1, negative control; lanes 2-4, colonies
containing sense and antisense fragments and lane5, 100 bp DNA ladder

sl 3 2 30 05 (595 i T I e Asdhr.l}ﬂlepART+S+A oy w}sir@.ﬁy Joolm 55,885 S g ¥ S
AU ¥ Kol ot oo 3L ¥ Sal, Xhol ﬁ}sige.u;rn‘}su <Y al, [EcoRl ﬁ}sigmru‘pu N Kl

S5k e Voo ()
Fig. 3. Electrophoresis pattern of digested pART+S+A construct using appropriate restriction enzymes. Lane 1,

digested construct using EcoRl; lane 2, digested construct using Xhol; lane 3, undigested construct and
lane 4, 100 bp DNA ladder
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OlalS 5, S sl 1 e slia g e S i 51 sl 5 0l (Gielen et al. 1996) wloas
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Fig. 4. Electrophoresis pattern of PCR products to confirm plant transformation. a: Amplification of 400 bp of
2b gene using CMV53F/CMV61R primer pairs. Lanes 1 and 2 for non transformed plant, lanes 3-6 for S2
construct transformants, lane 7, DNA 1Kb ladder. b: Amplification of 1000 bp of NPTII gene using
FINPT/RINPT. Lanes 1-7, for S2 transformants; lane 8, for non transformed plant; and lanes 9 and 10
for S1 transformants.

1 09051 5 PCR Ggo5T qudhe bl p CMV & fd 15 b 5 Sl 5 OS2 15 Y g

Table 2. Response of transgenic.and nontransgenic plants to CMV based on symptomatology, PCR and ELISA
assays. Mean of healthy plants absorbance at 405 nm was equal to 0.25 in ELISA.

Response to Established Transformation tests
Mean of
. Infected/Tot CMV symptoms
ype of lines¢ . ELISA - -
al according to value (days after ~ PCRusing  PCR using
symptoms inoculation) NPTII specific
primers primers
12/40
(30%) D(:*:lay- 0.80 30-40 . 4
13/40 Resistant™ No
52 (33%) 0.24 symptom N N
0 Susceptible”
15/40 P 099 9-11 ’ !
(37%)
S1 5/5 Susceptible 1.18 9-11 + -
Untransformed 1/1 Susceptible 1.20 9-11 - -

*: plants didn’t show any symptom
®: plants showed delayed symptoms, 30-40 days after inoculation

E plants showed obvious leaf mottling, 9-11 days after inoculation
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Fig. 6. Response of wild type and transformed tobacco plants to CMV. a: resistant S2 transformed plants; b:
delayed transform plant, c: susceptible transformed plant, d: susceptible wild type plant, e: left to right,
leave of resistant transformed plant by S2 construct, delayed and susceptible plants and f: leave of

transformed plant by S1 construct
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