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OYDV on accumulation of nutraceutical compounds 
in ‘Rossa di Tropea’. Gas Chromatography-Mass 
Spectrometry (GC-MS) and primary metabolism 
profiling has compared onion bulb samples, healthy 
versus OYDV-infected, collected at three infection 
times (bulb harvesting, leaves drying and after bulb 
storage) during a trial conducted in Calabria. Sev-
eral metabolites connected to sugar and amino acid 
metabolism, and the TCA cycle decreased in OYDV-
infected bulbs compared to control plants at the first 
testing time. A pronounced increase of theses me-
tabolites then occurred. Magnetic resonance micro-
imaging (MRI) on whole bulbs highlighted struc-
tural alteration of OYDV-infected bulbs as compared 
to healthy bulbs. This research is the first study on 
metabolic modulation in the onion/virus pathosys-
tem ‘Rossa di Tropea’/OYDV.
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In many temperate regions cereal powdery mildew, 
caused by Blumeria graminis ff. spp., seriously con-
strains crop production. A durable host resistance 
mechanism that prevents cell penetration by the 
pathogen is the formation of papillae, which are lo-
calized cell wall appositions at attack sites. Papillae 
provide race non-specific defense, conferring broad-
spectrum resistance. Barley genotypes carrying 
the mlo gene display highly effective papilla-based 
penetration resistance to powdery mildew, that has 
been durable for over 30 years. However, the mlo 
gene shows adverse pleiotropic effects such as large 
necrotic/chlorotic flecks on leaves, accelerated leaf 
senescence and reduced grain yield, and these ad-
verse effects are particularly dramatic under stress 
conditions. For this reason, mlo cannot be used in 
winter barley varieties. Despite its importance for 
crop production, the mechanism(s) leading to these 

pleiotropic effects are still not understood, nor are 
its molecular and cellular bases. We have previously 
observed that the damage was associated with par-
ticular genetic backgrounds and was linked to sto-
matal and photosynthetic dysfunctions. We have in-
vestigated changes in xanthophyll cycle metabolite 
profiles and the chlorophyll degradation pathway 
in two sets of mlo-isogenic lines with different ge-
netic backgrounds. A decrease in chlorophyll a and 
b occurred in the resistant isoline, characterized by 
necrotic flecking but accumulation of chlorophyllide 
or pheophorbide were not detected. Overall, xan-
thophyll metabolites increased following pathogen 
inoculation in the resistant mlo line lacking lesions. 
Furthermore, anteroxanthin responded to inocula-
tion with increases in all genotypes but greater dif-
ferences compared with healthy plants in the resist-
ant mlo genotype lacking lesions.
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We analyzed the transcriptome (RNA-Seq) of leaf 
samples collected from a field crop of tomato cv. 
Docet (Sw5 resistance gene) in Apulia, southern Italy, 
with different symptom severity and accumulation 
levels of a resistance-breaking strain of Tomato spot-
ted wilt virus (TSWV). Four groups of samples were 
assumed to be different stages of plant tissue colo-
nization by the virus: plants without symptoms and 
a null virus titre (group A) or 1 ×·102 TSWV reads 
per million (rpm; B), and plants with symptoms and 
1 ×·104 rpm (C) or 2 ×·105 rpm (D). Transcriptome 
sequencing revealed that plant response to TSWV 
infection is profoundly related to its accumulation 
level in the tissues. At an early stage of infection 
(B vs. A comparison), genes related to photosystem 
I were down-regulated, and oxidoreductase activ-
ity increased. Considerable virus colonization (C 
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