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Abstract

In this study using with the Mirabilis antiviral protein (MAP), it was attempted to explore the MAP controlling effect
mechanism as well its antiviral activity against the Cucumber mosaic virus-Fny (CMV) and Potato virus Y strain O
(PVY?) under the greenhouse condition. Toward this aim, MAP was first isolated from different fractions of the crude
extracts mixture of the leaves and roots of the four o'clock plant and then Nicotiana benthamiana seedlings were
cultivated in 50 g pods and mechanically inoculated with the PVY°-UK (Acc.no. KY112748) and CMV-Fny (Acc.no.
D00356.1) at 4 to 6 leaf stages. PVY© inoculation was also separately done by the aphid. MAP was administrated
directly into the rhizosphere area of the pods at the concentration of 300 pg in two days after and two days before
seedling inoculations. Infection with each of the inoculated viruses in MAP treated benthamiana plant seedlings were
then assessed by DAS-ELISA, 14 days after inoculations. Using with the Real-time RT-PCR, PVY?© transcript levels
was assessed at this time. Results showed that soil treatments of the benthamiana plant seedling with the MAP
significantly decreased the titre of the tested viruses up to 14 days after treatments. Results of the Real-time RT-PCR
indicated to the significant decrease in PVY®© transcript level compared with the infected control plant. It was also
revealed that MAP is more effective in controlling PVY® compared to CMV-Fny. Results indicated that MAP has not
inhibited the PVY® transmission by the aphid vector. The dry and wet weights and the phenol content were also
increased in benthamiana plants treated with the MAP.
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Fig. 1. Protein profile obtained by SDS-PAGE for the protein extract purified from mirabilis leaves performed with
dialysis bag (wells 1 to 4 are for different mirabilis plants). MAP specific protein band with a size about 27kDa
observed among the other protein bands. BSA with a concentration of 100 g was used beside the mirabilis jalapa plant
samples to assess the MAP concentration. Molecular protein marker (New England Biolabs Inc, USA) used beside the
other samples. MAP concentration was determined about 100 pg/ml in extracted sap by comparing with the intensity of
the BSA band using with the Image J software.
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Fig. 2. Comparison of the mean light absorbance values (at 405 nm wave length) obtained by DAS-ELISA for

evaluating the MAP protein antiviral effect in decreasing the CMV-Fny and PVY? titre in N. benthamiana seedlings up
to 14 days after inoculation. Some N. benthamiana seedlings were just mechanically inoculated by the buffer as for
control. For PVY® transmission, mechanical inoculations as well as inoculation with the aphid were done but CMV-
Fny, was just mechanically inoculated. MAP protein significantly decreased the CMV-Fny and PVY? titre compared to
the control plant, upto 14 days after inoculation but did not show any significant effect on the PVY? titre after aphid

inoculation. Star on the histogram indicated to the significance level (p < 0.05).
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Fig. 3. Histogram for the quantitative RT-PCR pertaining to the effect of MAP at 300ug concentration on decreasing
the PVY° genomic transcript level at 7 and 14 days post inoculation. Star indicated the significant deference between
the treatment at p<0.05 level. A part of PVY® genome that is responsible for encoding the coat protein was amplified by
specific primers in PCR. Mean values were analyzed with the U Mann-Whithney test involved in SPSS software.
Results indicated to the significant 2.5 fold decrease in the PVY?°- genomic transcript level up to 14 days post

inoculation.
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Fig. 4. Comparing the effect of MAP at 100 and 300 pg concentrations on the stem length of the Nicotiana bethamiana
seedling based on the centimetre unit, 14 days after inoculation with the CMV-Fny and PVY® viruses. Treatment with

the double distilled water (ddH20) considered as the control beside the MAP treated samples for comparisons. Letters
on the histograms indicate the significant difference level (P < 0.05).
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Fig. 5. Comparing the effect of 300 pg concentration of MAP on the dry and fresh weights quantity of the Nicotiana
benthamiana seedlings infected with CMV and PVY, 14 days after inoculation. Treatment with the double distilled
water (ddH»0) considered as the control beside the MAP treated samples for comparisons. Letters on the histograms
indicated to the significant difference level (P < 0.05).
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Fig. 6. Comparing the effect of 300 ug MAP concentration on the total protein concentration (microgram) of the CMV
and PVY inoculated Nicotiana benthamiana leaves, 3, 7, 14 and 21 days after inoculation with virus (DPI). In addition
to the infected benthamiana seedlings and treated with the MAP, healthy benthamiana plants that was just received the
water considered as the control in each assay. NT: Virus free healthy tobacco plants treated with the MAP. Total protein
concentration was measured by the Bradford method. Letters on the histograms indicate the significant difference level

(P < 0.05).
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Fig. 7. Nicotiana benthamiana tobacco seedlings treated with the 300 pg concentration of the MAP resulted in the
significant increase in the total phenol content of the leaves compared to the control (healthy seedlings treated with
water ddH20) N. benthamiana plants up to 14 days after the treatment. DPI: Days post inoculation with MAP in treated
plants. Letters on the histograms indicate the significant difference level (P < 0.05).
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