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2. Short project report 

2.1. Short executive summary 
Plant disease detection by high-throughput sequencing (HTS) is a relatively new and fast 
developing discipline, with very variable levels of expertise in phytopathology and diagnostics 
laboratories across the world. The overall goal of the “Plant Health Bioinformatics Network” 
project (PHBN) was to join different laboratories working with HTS applied to plant disease 
diagnostics problems and stimulate the exchange of information regarding HTS data analysis, 
as well as on the interpretation of the results of HTS data in a plant diagnostic context. 
In a collaborative effort of > 20 scientists from 11 different countries, open source training 
materials were developed. This resulted in the guide ‘A primer on the analysis of high-
throughput sequencing data for detection of plant viruses‘, which is useful for both beginners 
and experts. This guide includes a glossary of terms, a flowchart (showing the typical workflow 
of an analysis), a checklist with things to keep in mind during data processing, a checklist with 
points of consideration during taxonomic classification and a quick-start guide. Data analysis 
pipelines were converted to training materials and compiled with other already well-
documented pipelines to make them publicly available.  
Training people alone is not sufficient to develop good bioinformatics skills. People may follow 
a tutorial meticulously, but if the steps/parameters used are not suited for the specific case 
they investigate, they might misinterpret the results. In order to make virologists and 
bioinformaticians more aware of the strengths and weaknesses of their pipeline, (semi-
)artificial datasets were designed and tested. Nine challenges in data analysis that can occur 
when analyzing HTS datasets for the detection and identification of plant viruses were 
identified. Based on these challenges, several plant-derived Illumina RNA-seq datasets were 
selected from different international partners. Three of them showed already one of the 
challenges and were not modified. For 7 other datasets, artificial reads were added as spike-
in, with known read numbers, to mimic one of the challenges. Finally, 8 completely artificial 
datasets were made for haplotype reconstruction. The (semi-)artificial datasets were made 
publicly available and recommended by “Peer Community in Genomics”. A VIROMOCK 
challenge was then launched to encourage scientists to analyze the data and upload their 
results. Although only 29 reports were received (i.e. on average 3 per dataset), we were able 
to observe that most differences between the participants were due to mapping settings and 
the choice of the reference genome(s). 
Finally, we wanted to demonstrate the potential of HTS in the detection of (non-viral) plant 
pathogens and pests by re-analyzing existing RNA-seq datasets in an RNA-seq screening 
effort. More specifically, we asked the plant virology community to re-analyze some of their 
existing datasets, in order to check if traces could be found of non-viral pathogens. This is 
often overlooked since most virologists only compare the reads or contigs with plant virus 
sequence databases. In total 15 scientists participated in the screening, together analyzing 
101 datasets of which 37 datasets were selected for detailed analysis at ILVO (BE). 29 of the 
37 datasets revealed the potential presence of non-viral plant pathogens, with fungi, insects 
and mites the most observed organism categories. These results show that RNA-seq data 
generated by virologists can be used to investigate the potential presence of other potentially 
harmful organisms or potential virus vectors. 
 

2.2. Project aims  
High-throughput sequencing (HTS), also referred to as Next Generation Sequencing (NGS), 
has revolutionized biology and medicine during the past decade. The technique allows the 
sequencing of millions of DNA molecules in parallel at a low cost. As a consequence, the 
throughput of molecular analyses has drastically changed, because many samples can be 
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pooled and many genes and/or genomes can be analyzed at once. HTS-based disease 
diagnostics is beginning to find its way to the clinic for human pathogens (Goldberg et al., 
2015), and the same trend is expected for plant disease diagnostics (Massart et al., 2014). 
Unlike previous diagnostic sequencing, HTS can deliver a full qualitative and quantitative 
analysis of the DNA or RNA sequences within a sample in a single test, and thereby promises 
improved diagnostic yield (Hardwick et al., 2017). However, we are still far from wide adoption 
in plant health diagnostic laboratories since the implementation of HTS still faces major 
challenges, for example the lack of standards and the varying levels of expertise across the 
different laboratories. The resulting huge amounts of HTS data – millions of sequences – 
caused the blooming of the bioinformatics and computational biology scientific fields. 
Bioinformaticians are seen as the ’missing link‘ required for improving multidisciplinary 
research since they can bridge biological sciences, informatics, and mathematics (Vincent and 
Charette, 2015). Indeed, trained and experienced bioinformaticians are scarce, and on top of 
that, the available techniques and analyses methods tend to vary according to the discipline 
(bacteriology, virology, mycology, nematology, entomology) which makes it harder for 
bioinformaticians working in several disciplines to keep up with all the developments in each 
field. On the other hand, plant pathologists are often not trained to do bioinformatics analyses, 
which can have a steep learning curve. Lack of staff and/or expertise are therefore the main 
reasons why plant diagnostic laboratories do not use HTS (as assessed by an anonymous 
questionnaire sent to diagnostic laboratories in January 2018). 
In this project we wanted to encourage diagnostic laboratories to start using HTS, or get more 
out of their data, by focusing on the data analysis or bioinformatics part, more specifically on 
the following aspects: 1) promoting the exchange of expertise among different laboratories by 
developing training materials, 2) developing tools that can help the comparison and validation 
of bioinformatics pipelines, and 3) raising awareness of the potential of HTS in a plant 
diagnostic context. 
 
Since many applications and research goals across plant pathology laboratories in Europe and 
beyond are very similar, it made sense to build a community network across bioinformaticians 
and/or plant pathologists to exchange knowledge and hence avoid developing different 
bioinformatics pipelines. Sixteen plant pathologists / bioinformaticians from 9 different 
countries with different backgrounds (bacteriology, mycology, virology) and different levels of 
experience with HTS data analysis discussed the idea. The outcome of this meeting was the 
identification of the largest needs within the community, and possible ways to improve these. 
From this, the main goals of this project were extracted, which were 4-fold: 

1) Develop training materials to help unexperienced laboratories get started; 
2) Develop complex artificial datasets for pipeline testing and validation, including 

comparing pipelines between laboratories; 
3) Transfer some of the knowledge built in the virology community to other disciplines in 

plant pathology; 
4) Improve communication by sharing pipelines and workflows as well as outreach to 

stakeholders.  
 

2.3. Description of the main activities  
The project was divided into 5 work packages, which are presented in Figure 1. For each work 
package (except WP1 which deals with the management of the project), the main activities are 
described below. 
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Figure 1 Overview of the different work packages of the PHBN project 

 
Work package 2 had as main goal the development of open-source training materials: 

• A beginner’s guide to set the context for people with little experience in HTS 
sequencing. This beginner’s guide includes a glossary to explain basic terminology, 
and a flowchart on how to start working with HTS in a diagnostic context; 

• A checklist with critical points when analyzing HTS data; 
• Development of training materials from selected data analysis pipelines. 

During a meeting with the project partners, it was decided to combine the first two training 
materials (beginner’s guide and checklist) and write it as an (open access) A1 publication. For 
the training materials on the data analysis, all transnational partners were asked which of their 
pipelines would be suited to be transformed into training materials. Next, a selection was made, 
and this selection was intended to cover multiple approaches: for beginners (using graphical 
software) to experts (using various pieces of command line software). After the selection, the 
partners prepared documents with detailed information on their pipelines, and sent them to 
ILVO (BE). At ILVO (BE), all pipelines were transformed to a uniform format (markdown 
language) and screenshots were added to clarify the steps in the pipeline.  
 
In work package 3, (semi-)artificial datasets for plant viruses were made. These complex 
datasets containing plant RNA and multiple viruses are either completely artificial, hence with 
exact known composition; or semi-artificial: consisting of real datasets which were spiked with 
extra data. In a next step, we launched the VIROMOCK challenge, by inviting virologists to 
analyze the (semi-)artificial data. People were encouraged to participate via e-mail, social 
media and presentations. On the online repository, links were added to shared spreadsheets 
where people were able to submit the results of their analysis. These results were then placed 
on the corresponding dataset page of the online repository, to enable comparison between 
participants. The VIROMOCK challenge allowed participants to tweak the parameters of their 
pipelines as such that they could approximate the real composition of all the datasets as closely 
as possible. This allowed them to get more insight in the performance of their pipelines in 
different situations. 
 
Most applications of HTS in plant disease diagnostics are in virology. For other plant 
pathogens, such as bacteria, phytoplasmas and fungi, there has been much less attention to 
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HTS for disease detection. For some of these pathogens however (especially the non-
cultivable ones), HTS based detection could definitely be an interesting technique to add to 
the toolbox of the pathologist. Many virology laboratories have RNA-seq datasets available 
derived from different plant hosts that were used for detection of viruses. In work package 4, 
the community screened their plant RNA-seq datasets for the presence of other (unexpected) 
pathogens in their data to explore the usefulness of RNA-seq data for other plant pathology 
disciplines. This community effort was organized as follows: 

• In Phase I, the participants needed to download a rRNA reference database which they 
used to map their dataset(s) against. The mapping report was then sent back to ILVO 
(BE) for further processing. Next, a visual overview of the rRNA content per organism 
category (plants, bacteria, fungi, oomycetes, phytoplasmas, insects, spiders and mites 
and others) was made at ILVO (BE). Finally, a report was returned to the participant 
including a suggestion of samples that were selected for more detailed analysis.  

• In Phase II, participants uploaded the raw data of selected samples to ILVO (BE) where 
two types of analyses were done. In “Analysis 1”, an RNA assembly was done using 
rnaSPAdes (Bankevich et al., 2012). The resulting contigs were then taxonomically 
assigned by retaining the top hit from a diamond blastx search against the UniProt 
protein database. This analysis hence focused on the protein coding genes present in 
the data. The resulting taxonomic classification was visualized using Krona (Ondov et 
al., 2011), taking the contig length into account as “magnitude”, and adding the 
%identity of the blast hit as “score”. As an alternative analysis, “Analysis 2”, the reads 
were directly classified taxonomically using Kraken2 (Wood et al., 2019) (with 
Genbank’s non-redundant Nucleotide database as reference), and visualized using 
Krona. 

• In Phase III, the participants received the Krona reports of the detailed analyses where 
they could interactively check the detailed taxonomic classification results of their 
samples. Based on the visual evaluation of these results, they could suggest potentially 
interesting pathogenic organisms. Furthermore, the Krona plot of “Analysis 2” (Kraken2 
analysis) was screened for the presence of pathogens by setting a cut-off of 100 reads 
per million (rpm). Pathogenic taxa with 100-500 rpm were considered “plausible” to be 
present, while taxa with >500 rpm were considered “very plausible”. Finally, a 
questionnaire was sent to the participants, asking for their opinion about the usefulness 
of these type of metagenomics analyses.  

As positive controls, new RNA-seq data from plant tissue infected with a known (non-viral) 
pathogen was generated. In this way we could confirm that the infected pathogen indeed 
leaves traces in RNA-seq data. 
 
Work package 5 dealt with the dissemination of the training materials and results from the 
previous work packages. For each of the scientific work packages (WP2, WP3 and WP4) a 
scientific publication was envisaged. Furthermore, three publicly available repositories were 
set up on the platform GitLab and data was shared through platforms Zenodo and Dryad (see 
point 4). In addition, the planned activities and results of this project were routinely shared on 
social media (Twitter), and were presented at several scientific events such as an INEXTVIR 
consortium seminar (11/06/2020), Belgian Scientific Plant Health Symposium (15/10/2020), 
webinar of the American Association of Phytopathology (03/03/2021), 11th meeting of the 
EPPO Panel on Diagnostics and Quality Assurance (12/03/2021), AAB International Advances 
in Plant Virology meeting (21/04/2021), 38th Annual meeting of the Mid Atlantic Plant Molecular 
Biology Society (16/08/2021), Empowering Biodiversity Research Conference II (24-
25/05/2022). 
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2.4. Main results  
In work package 2, open source training materials were developed. A beginner’s guide on 
plant virus diagnostics using HTS was written in the form of a publication (see point 4 for 
detailed reference). There were already similar publications in other fields, for example on how 
to analyse bacterial genomes (Edwards and Holt, 2013), or how to do eukaryotic genome 
annotation (Yandell and Ence, 2012). The paper was divided into six sections that dealt with 
practical questions such as “what do you need to get started”, “how to prepare the samples 
and sequence nucleic acids” and “how to analyze the data”. Attention was also given to the 
different types of similarity searches and taxonomic classification methods. A flowchart 
(showing the typical workflow of an analysis), a glossary of terms, two checklists and a quick-
start guide were made as well.  
Next to the beginner’s guide, some analysis pipelines from different partners were selected to 
be transformed into training materials. We chose to include pipelines that were quite varied: 
different levels (from beginner to expert) and different types of software (open versus licensed, 
graphical vs command line). Three of the selected pipelines (Virusdetect, Virtool, Virannot) are 
well established and widely used pipelines with extensive training materials available (Lefebvre 
et al., 2019; Zheng et al., 2017). These pipelines are hence only mentioned on our training 
repository website, with the link to their own websites. Similarly, for a pipeline called Angua a 
link has been added to its GitLab page. For other pipelines (CLC_NIB_1, Geneious_DSMZ_1, 
CL_IPSP-CNR_1 and CL_ILVO_1), training materials were developed in markdown format, 
and these were shared on the training materials repository (see point 4). 
 
In work package 3, (semi-)artificial datasets were created. With the international consortium, 
a list of challenges that are encountered when analyzing HTS data for virus detection was 
compiled. To identify / create datasets that are presenting one or more of the identified 
challenges, the consortium partners were asked to supply data that could be used as a starting 
point. The data had to be Illumina plant-derived RNA-seq data. Eight datasets were retrieved 
from partners and were analyzed at ULG. After this analysis, three of the datasets (datasets 
7, 8 and 9) were perfect cases for challenges to be tested. Hence, these datasets were not 
modified or spiked with artificial reads. The other 5 real datasets were used to create 7 semi-
artificial datasets, each reflecting one or more of the challenges. In addition 8 completely 
artificial datasets (datasets 11-18) were constructed consisting of a mix of several strains from 
the same viral species at different frequencies. An overview of the challenges and datasets is  
shown in Figure 2.  
Once all data was documented, the ’VIROMOCK challenge‘ was launched. The challenge for 
the VIROMOCK participants was to analyze (some of) the datasets with their own pipeline(s), 
and approximate the expected results as closely as possible. This helped the participants in 
understanding their own data analysis pipeline better (for example effect of some parameters, 
strengths and weaknesses). In total 29 reports were received from analyzed datasets by the 
community. There were too little reports per dataset to do thorough comparisons, but we were 
able to infer that the mapping algorithm and settings and also the choice of reference 
sequences included during the mapping have a large influence on the results. 
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Figure 2 Schematic representation of the bioinformatics challenges presented that could prevent virus detection. Each 
challenge is addressed by at least one dataset. The datasets are either real (blue), semi-artificial (orange) or completely 
artificial (grey). 

 
 

In work package 4, the RNA-seq community effort, the goal was to have participants re-
analyze their data to see if any non-viral pathogens (which are typically not searched for) are 
present. In Phase I, we let the participants map their own datasets against a LSU rRNA 
database to be able to quickly screen if their samples might contain lots of non-plant, non-viral 
sequences. In Phase II, selected samples were transferred to ILVO (BE) for more detailed 
taxonomic analysis. In Phase III the results were interpreted and feedback was asked from the 
community. In total 15 different scientists from 10 different countries participated, with a 
number of samples ranging from 1 to 20 per participant, with 101 samples in total. After 
receiving the mapping reports from the participants, the mapping statistics of the rRNA mapped 
reads were processed at ILVO (BE), and graphs were produced showing the rRNA content of 
each sample per participant. From these graphs, 37 datasets were selected for further in-depth 
analysis using two types of analyses as explained above. An overview of these results is shown 
in Figure 3. In 29 of the 37 samples (78%), traces of non-viral pathogens were found (>100 
reads per million). The most observed organism categories were fungi (15/37 samples, 41%), 
insects (13/37 samples, 35%) and mites (9/37 samples, 24%). Nematodes were not observed 
and only a few samples showed the presence of plant pathogenic phytoplasmas (1/37 
samples, 3%), bacteria (3/37 samples, 8%) and oomycetes (4/37 samples, 11%). 

 
Figure 3 Overview of the selected datasets and the potential presence of non-viral pathogens. Red: presence is not plausible 
(<100 rpm), yellow: presence is plausible (100-500rpm), green: presence is very plausible (>500rpm). 
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2.5. Conclusions and recommendations to policy makers  
WP2 produced a beginner’s guide to detect plant viruses through HTS that was published as 
A1 paper in the open access journal Microorganisms, including several handy appendices 
such as a glossary and checklists. Training materials for several pipelines were made and 
shared online. We received a lot of positive feedback from the community, both from beginners 
and from experts, who indicated that they learned a lot from the developed materials.  
The artificial datasets developed in WP3 provide a useful resource to evaluate the 
effectiveness of bioinformatics pipelines to cope with typical challenges in plant virus detection 
using high throughput sequencing. These datasets were made publicly available through 
GitLab, Zenodo and Dryad, and an accompanying publication was written, published in Peer 
Community Journal (open access). By checking the results of the different participants, we 
could conclude that identification of viruses and viroids on species level is typically no problem, 
also not if there are multiple species present at different abundances. The main lessons 
learned from the results of the participants is that the different mapping strategies can lead to 
differences in results, mainly in identifying the closest related strain from the public database. 
Also relative frequencies of abundance of different species/strains and/or coverage statistics 
can deviate a lot between participants. This suggests that the mapping algorithm and settings 
and also the choice of reference sequences included during the mapping have a large 
influence. Some participants also relied too much on the mapping results rather than putting 
efforts in assembly or hybrid approaches. Finally, detection of mutations (SNPs and indels) 
proved no problem for the participants as long as the relative frequency of the mutations was 
higher than the frequency of the noise. Despite several attempts to motivate scientists in the 
plant virology community, only a limited number of people participated to the VIROMOCK 
challenge. It was of course quite some work to read the information on the datasets, analyse 
them and report the results. Nevertheless, we are confident that the open source datasets will 
be frequently used by the community in the future during pipeline testing and validation. 
In WP4 we organized an RNA-seq community effort to help virologists re-analyze some of their 
RNA-seq datasets to see if traces from other pathogens could be found. Fifteen persons 
participated and several unexpected pathogens were presumably found in the data. Although 
in some cases, it was very clear that the pathogen was present, in many cases interpretation 
remained difficult. Low numbers of reads are unreliable, and as an arbitrary cut-off for further 
investigation, we propose 100 reads per million (rpm). However, this cut-off depends on 
numerous factors (sample type, pathogen type, RNA extraction efficiency, library preparation, 
etc.). This strengthens our belief that although this tool can be useful to do a full pathogen 
screen, interpretation of the results is extremely dependent on the type of samples and the 
nature of the pathogen. Therefore plant pathologists should always interpret the results on a 
sample-per-sample basis and confirm the presence of putative pathogens by independent 
confirmation assays. Nevertheless, by organizing the RNA-seq community effort, awareness 
among virologists was raised that they can also use the data to detect potential other 
pathogens. The participants completed a questionnaire that asked their opinion about the 
usefulness of these kind of analyses. The questionnaire revealed that similar methods were 
almost exclusively being used by people with an expert bioinformatics level, and that 
regardless of the bioinformatics level, all participants will probably use these metagenomics 
methods in the future (Figure 4). Recently, the knowledge built from this project was used in 
an international consortium dealing with a relatively new virus, i.e. tomato fruit blotch virus 
(ToFBV) for which the transmission route is not known yet. By analyzing the RNA-seq data of 
different ToFBV positive datasets from different countries, we were able to identify a common 
organism present in 8/9 datasets, Aculops lycopersici, (an Eriophyid mite), making this a good 
vector candidate. 
Finally, in WP5 we tried to pave the way towards broader communication towards scientists 
and stakeholders, by communicating as much as possible on the results, and sharing 
everything through publications and (open access) online repositories. 
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This project has shown that high-throughput sequencing is becoming an undismissible tool in 
plant pathology / diagnostics, with very interesting applications (cfr. complete disease 
screening through RNA-sequencing, vector identification for new viruses, etc.). However, the 
interpretation of the results and training of plant pathologists to keep up with the technology 
and data analysis remains far from straightforward. This project was useful in capacity building, 
networking and education, which will be a continuous effort in the future as new sequencing 
technologies and data processing methods arise. Our project results are in a too early stage 
to give concrete advise to policy makers. 
 
2.6. Benefits from trans-national cooperation  
This project was started because many laboratories were struggling to apply HTS because of 
the lack of knowledge and experience. The main goal of the project was to share knowledge 
between partners, also paying attention to laboratories with little experience. Without the 
transnational cooperation, this project would not have existed nor succeeded. 
The different partners in the project had a various background in working with HTS data 
(beginner to expert), but all had the opportunity to participate in the different work packages. 
Work package 2 (training material and beginner’s guide) was oriented specifically towards the 
less experienced laboratories, to develop and share materials that could be useful as a starting 
point in the data analysis. The developed beginner’s guide gives a concise and complete 
overview of the different steps in a HTS workflow for virus detection. The guide contains both 
basic information as well as rather detailed points that can help in the analysis and 
interpretation of the results. Although the guide was initially intended towards users with little 
experience, many experienced users indicated that they actually learned a lot from the 
interaction with each other during the writing of the beginner’s guide. The activities in work 
package 3 were more oriented towards specialists, since there we developed (semi-)artificial 
datasets that can be useful to test the behaviour of different pipelines, hence the group of 
people who worked on this work package was smaller than for the other work packages. Also 
here, the transnational cooperation was necessary to reach the WP3 goals because the 
partners decided together which challenges should be addressed in the datasets, and the 
partners also supplied datasets that were used as a starting point. Finally, in WP4, we 
encouraged as many laboratories as possible to participate in our RNA-seq community effort, 
where we looked for the presence of non-viral pathogens in existing RNA-seq datasets 
(intended to detect viruses). The community effort not only showed that it is indeed possible to 
detect other pathogens, it also raised the awareness among researchers that they should not 
only compare their data to virus databases. The fact that researchers could participate with 
their own datasets made them feel very involved with the results. The questionnaire also 
showed that some participants considered themselves as beginner, while others thought of 
their HTS and bioinformatics experience as intermediate. The same questionnaire also 
revealed that almost no (non-expert) participants used metagenomics techniques before to 
analyze their RNA-seq data, but after seeing the results everyone considers using these 
techniques in the future (Figure 4). We believe that these techniques will become more 
important, and by means of this project, more researchers were made aware of their existence 
and usefulness. 

 
Figure 4 (Partial) result of the questionnaire, where participants were asked whether or not they used similar metagenomics 
techniques in the past, and if they consider to use them in the future (split by bioinformatics level of the participant). 
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As this project was called “Plant Health Bioinformatics Network”, one of its main goals was to 
create a network of bioinformaticians working in plant health. Unfortunately, due to the COVID-
19 pandemic, we were unable to organize any physical networking activities (except for the 
project kick-off meeting in October 2019 in Rome). Despite this restriction, many laboratories 
and researchers stayed involved in one or more of the work packages. The network kept on 
growing during the project, and by the end of the project, several bioinformaticians and plant 
pathologists regularly exchanged e-mails with practical questions regarding analysis of HTS 
data. We hope that this network and the openness of the scientists to share experiences will 
continue to exist and grow in the future.  
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3. Publications 

3.1. Article(s) for publication in the EPPO Bulletin 
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3.2. Article for publication in the EPPO Reporting Service 
None. 

3.3. Article(s) for publication in other journals 
Kutnjak D, Tamisier L, Adams I, Boonham N, Candresse T, Chiumenti M, De Jonghe K, Kreuze 
JF, Lefebvre M, Silva G, Malapi-Wight M, Margaria P, Mavrič Pleško I, McGreig S, Miozzi L, 
Remenant B, Reynard JS, Rollin J, Rott M, Schumpp O, Massart S & Haegeman A (2021). A 
primer on the analysis of high-throughput sequencing data for detection of plant viruses. 
Microorganisms, 9, 841. 
https://doi.org/10.3390/microorganisms9040841 
 
Tamisier L, Haegeman A, Foucart Y, Fouillien N, Al Rwahnih M, Buzkan N, Candresse T, 
Chiumenti M, De Jonghe K, Lefebvre M, Margaria P, Reynard JS, Stevens K, Kutnjak D & 
Massart S (2021). Semi-artificial datasets as a resource for validation of bioinformatics 
pipelines for plant virus detection.  
Original publication: Zenodo, 4584718, ver. 4. https://doi.org/10.5281/zenodo.4584718 

Reviewed and recommended by Peer Community In Genomics: 
https://doi.org/10.24072/pci.genomics.100007 

Publication in Peer Community Journal,1, article no. e53: https://doi.org/10.24072/pcjournal.62 
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M, Mavrič Pleško I, Onder S, Reynard J.-S, Salavert Pamblanco F, Schumpp O, Stevens K, 
Pal C, Tamisier L, Ulubaş Serçe Ç, van Duivenbode I, Waite D, Xiaojun H, Ziebell H and 
Massart S. Revisiting high throughput sequencing data used for plant virus detection in order 
to find evidence of non-viral plant pathogens and pests (tentative title). In preparation.  
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4. Open Euphresco data  
For the project, three GitLab repositories were created of which some were transferred to 
long-term storage data platforms.  

The first repository contains all training materials developed (https://gitlab.com/ilvo/phbn-wp2-
training) accompanying the publication mentioned above (Kutnjak et al., 2021). The repository 
was also transferred to the Zenodo data repository platform for long-term storage under a CC 
BY 4.0 license (https://doi.org/10.5281/zenodo.6390814). 

A second repository was set up with more information about the (semi-)artificial datasets, 
including links to the datasets itself and information on how to participate to the VIROMOCK 
challenge (https://gitlab.com/ilvo/VIROMOCKchallenge). This repository contains detailed 
information on how the datasets were made, and also includes forms for the participants to 
upload their own results. Since the datasets are useful as a resource for future pipeline 
validation, they were also transferred to the long-term supported data platform Dryad 
(https://doi.org/10.5061/dryad.0zpc866z8) under a CC0 1.0 license.  

A third repository contains all materials regarding the RNA-seq community effort: the rRNA 
database, instructions on how to participate and reports from all participants. 
(https://gitlab.com/ilvo/PHBN-WP4-RNAseq_Community_Screening). This repository is meant 
as supporting information for the publication that is being prepared.  

 

 

https://gitlab.com/ilvo/phbn-wp2-training
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https://doi.org/10.5281/zenodo.6390814
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