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ABSTRACT

Turnip mosaic virus (TuMV) has frequently been reported from canola fields. Cultivation of resistant varieties is the
best method to control viral diseases. However, plants that are resistant to a virus may lose their resistance in co-
infection with other viruses. Therefore, in the present study the effect of mixed infection of TuMV with Cucumber
mosaic virus (CMV) and Cauliflower mosaic virus (CaMV) on the resistance of a tolerant canola cultivar (Karaj 3)
and a transgenic canola of RGS003 spring variety with hairpin construct and high resistance to TuMV was
investigated under greenhouse conditions. Canola plants were inoculated mechanically and then, relative TuMV
content was assayed by semi-quantitative RT-PCR. Results demonstrated that mixed infection of TuMV and CaMV
did not affect the resistance of transgenic canola plants against TuUMV. Also, there was not any significant difference
in TuMV content in the presence of CaMV. However, synergistic interaction between TuMV and CMV could
overcome the resistance of canola plants to TuMV. The result of semi-quantitative RT-PCR indicated that TuMV
accumulation was enhanced in the presence of CMV in transgenic plants, whereas TUMV levels were not affected by
co-infection with CMV in Karaj 3. Therefore, it is concluded that for the introduction of TuMV -resistant transgenic
plants, it is necessary to design a construct that the resulting transgenic plants would also be resistant to CMV

simultaneously.
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Figure 1. Symptoms appeared on canola plants by mechanical inoculation with TuMV and co-inoculation with
TuMV and CMV in comparison with control plants inoculated with phosphate buffer (Mock). a, b, ¢, d, e: Karaj 3. f,
g, h, i, j: RGS003 (non-transgenic). k, I, m, n, 0: RGS003 (transgenic)

3 Simble 3o 59,003k CaMV g CMV | ylojas g (g0l il ‘_;a,l—l P TUMV s cdale . S0ke dlin ) Jgoe
1515 oS

Table 1. Means comparison of relative TUMV content in single infection and simultaneous infection with CMV and
CaMV, 15 days after inoculation of canola plants

Plants inoculated with Karaj 3 RGS003 (non-transgenic) RGS003 (transgenic)
TuMVv 1.00° 1.00° 1.00°
TuMV and CMV on the same day 1.04% 1.03* 1.01*
TuMV and CaMV on the same day 1.01* 1.02* 0.54°
TuMV, CaMV and CMV on the same day 1.01° 0.98% 0.55°

A5l e BB 0oy B a3 wlond ooly lis ailie By y b aST ole Sl
Means indicated by same letters are not significantly different at 5% level.
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Figure 2. Electrophoresis pattern of semiquantitative RT-PCR products in 1% agarose gel, 986 bp band is the result
of primers that reproduce part of coat protein gene of TuMV and 450 bp band is the result of 18S primers. a, b, c:

RGS003 (transgenic), RGS003 (non-transgenic) and Karaj 3 respectively. 1: infection of TuUMV. 2: co-infection of
TuMV and CaMV. 3: co-infection of TuUMV and CMV. 4: co- infection of TuMV, CaMV and CMV.
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Table 2. Means comparison of the percentage of recovery and severity index of TUMV symptoms in individual and
mixed infection with CMV and CaMV, five and four weeks after inoculation of canola plants, respectively

severity index of TUMV symptoms recovery of TUMV symptoms (%)

Plants inoculated with . RGS003 RGS003 . RGS003 RGS003
Karaj 3 - - Karaj 3 - -
(non-transgenic)  (transgenic) (non-transgenic)  (transgenic)
TuMV 2.43" 6.23% 2.46" 44,288 49.04° 62.22°
TuMV and CMV on the same day 8.06* 7.66™ 6.56° 8.331 24,831 38.90%
CMV 5 days after TuUMV 7.43% 6.73%f 5.53¢ 10.83" 25.74" 40.95%
TuMV 5 days after CMV 8.63° 8.33% 7.36% 3.33 14.48" 31.11°
TuMV and CaMV on the same day 2.36" 6.101 2.60" 41.28™ 46.63> 60.74°
TuMV, CaMV and CMV on the same day ~ 7.93" 7.46% 6.53° 7.03" 18.88%" 38.42%
phosphate buffer 0.0' 0.0' 0.0' - - -

A5l Sl e BT aoj0 B mhaw o wiloaid ools lis alie By > L 4 ole Sl
Means indicated by same letters are not significantly different at 5% level.
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