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Non-native tubers purchased from the internet contained 6 novel virus 

candidates.  

• Background: Increased trade volumes have led to an increase of biological 
invasions1. In 2021, 73% of consumers on the European continent shopped 
online, including 91% of people from the United Kingdom, 36% of which was 
cross-border2.

• Aim: To use niche tuber crops from the internet as a case study for the risk of 
unregulated trade in crops via e-Commerce websites.

• Methods: French (9) and Polish (27) Oxalis tuberosa (oca, shown right) tubers 
bought on eBay were sequenced with HTS and found to contain six putative 
novel viruses; two possible Caulimoviruses and likely six viruses belonging to the 
genera: Nepovirus, Potexvirus, Allexivirus, Capulavirus and Ophiovirus.

Fig. 1 (top) & 2 (bottom): 

Generated charts 

representing the partial 

genome of one of the novel 

virus candidates, a 

Nepovirus (Secoviridae) 

likely belonging to subgroup 

C, and  tentatively named 

Oca nepovirus 1 (ONV1). 

Fig. 1 shows the partial 

RNA1 sequence; figure 2 

the complete coding 

sequence of RNA2. The 

layers are as follows:

1: Fera Science Ltd UK, 2: Newcastle University, UK, 3:  The Royal Horticultural Society, UK

1. Proposed ORFs generated by 
ORFik3.

2. A coverage diagram. The line 
chart and the orange/darker fill 
both convey deeper read 
coverage in that portion of the 
genome.

3. Protein domain matches 
generated by pfam.

4. Cytoplasmic, non-cytoplasmic 
and transmembrane domains. 
ORF2 did not contain these 
domains according to Phobius and 
thus this layer is omitted.

• This results of sequencing and 

characterising these viruses will add 

to existing risk assessments of e-

commerce selling plants for planting 

to consumers cross-border.

• Biological characterisation of the 

novel Nepovirus is ongoing, focusing 

on mechanical inoculations and host 

range.

• Rapid amplification of cDNA ends 

(RACE) will be performed to obtain 

the remaining coding sequence & 

UTRs.

Results

Introduction and methods

Next steps

Oca leaves 

Scan for further 

information on this 

study and putative 

novel viruses.
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MUSH-ROOM FOR IMPROVEMENT: STUDYING PYRENOPEZIZA 

BRASSICAE RACES TO MANAGE LIGHT LEAF SPOT IN OILSEED RAPE
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1. INTRODUCTION

Harnessing fungal sexual interactions for the control of plant disease
Lisa Humbert1,2, Prof. Paul Dyer2 , Dr. Mike Birkett1, Dr. David Withall1

1 Rothamsted Research, Protecting Crops and the Environment; 2University of Nottingham, School of Life Sciences 
lisa.humbert@rothamsted.ac.uk

3. MICROSCOPY OBSERVATION OF SF EFFECTS 
 ON P. BRASSICAE DEVELOPMENT 
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As the third most important arable crop in the UK, oilseed rape is subject to numerous devastating 
diseases and pests (Fig. 1). It is estimated that fungal pathogens are responsible for more than £100M of 
oilseed rape crop yield losses annually.1 Light leaf spot, caused by the phytopathogen Pyrenopeziza 
brassicae (Fig. 2), is a polycyclic disease presenting several infection cycles through both asexual and 
sexual sporulation, making it difficult to control.2 
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4. DISCUSSION & CONCLUSION

Figure 1:           Distribution of Light Leaf Spot (LLS) across the world.4 

11 dpi: visual darkening of the cultures (Fig. 5) 
resulting from the formation of a film, covering 

the previously produced conidia 

12 dpi: decrease of the concentration of 
conidia as the film spreads over the 

cultures

15 dpi: cultures have turned black (Fig.6). 90% 
inhibition of asexual sporulation observed 

compared to controls

Primary 
infection 

wind-borne 
sexual 
spores 

1 Jellis G., Fitt, B., 2021. Management of diseases and pests of oilseed 
rape.
2 Gilles, T., Fitt, B., McCartney, H., Papastamati, K., Steed, J., 2001c. 
Ann. Appl. Biol. 138, 141–152.
3 Siddiq, A., Johnstone, K., Ingram, D., 1990. Mycol. Res. 96, 757–765.

Current work on the identification of Sex Factor(s) using HPLC has narrowed down to a few putative compounds that could 
be responsible for the repression of asexual sporulation. Full characterisation will be achieved using Nuclear Magnetic 
Resonance (NMR) coupled with Liquid Chromatography – Mass Spectrometry (LCMS) techniques. 
Further work is investigating potential genes involved in the biosynthesis of the Sex Factors, while their activity is being 
assessed on larger scale experiment (i.e plant organs and whole plants). 

Figure 5: Stereomicroscopy 11 dpi of A. control 
cultures B. treated cultures 
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Figure 6: Stereomicroscopy 15 dpi of A. control 
cultures B. treated cultures 

7 dpi: from conidiophores to acervuli, asexual 
fruiting body bearing conidiophores 

4 Carmody, S.M., King K., Ocamb C., Fraaije B., West J., du Toit L., 2020. Plant Path. 69, 518-
537.
5Images from Bayer and ADAS 
Thomas Pearson, PhD thesis, 2021. Fungal sex for disease control and strain 
improvement.
All illustrations have been created on Biorender. 
Project founded by the Future Food Beacon  

Figure 2: Symptoms of Light leaf spot on leaves and stems of 
Brassica napus. Images 5 

Figure 3: Darkening of P. brassicae 
cultures indicates a repression of asexual 
sporulation   

Figure 4: Asexual spores production of P. 
brassicae when treated with different 
concentrations of SF. Error bars represent SEM 

Hormone(s), named Sex Factors (SF), produced during Pyrenopeziza brassicae sexual reproduction, 
have been identified to contribute to the switch from asexual to sexual sporulation. Applied to the 
cultures, in the absence of a compatible mating partner, Sex Factors
induce a repression of asexual sporulation and production of sterile 
sexual structures.3 Used as a disease control agent, 
SF has exciting potential to contribute to prevent 
the spread of this epidemics across the crops. 

13 dpi: a dense mycelium grows over the 
film 
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