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Abstract
Xanthomonads, including Xanthomonas and Xylella species, constitute a large and significant 

group of economically and ecologically important plant pathogens. Up-to-date knowledge of these 

pathogens and their hosts is essential for the development of suitable control measures. 

Traditional review articles or book chapters have inherent limitations, including static content and 

rapid obsolescence. To address these challenges, we have developed a web-based knowledge 

platform dedicated to xanthomonads, inspired by the concept of living systematic reviews. This 

platform offers a dynamic resource that encompasses bacterial virulence factors, plant resistance 

genes, and tools for diagnostics and genetic diversity studies. Our goal is to facilitate access for 

newcomers to the field, provide continuing education opportunities for students, assist plant 

protection services with diagnostics, provide valuable information to breeders on sources of 

resistance and breeding targets, and offer comprehensive expert knowledge to other stakeholders 

interested in plant-pathogenic xanthomonads. This resource is available for queries and updates 

at https://euroxanth.ipn.pt. 

Context

Food security is of key importance for the welfare of individuals and communities, and according 

to the Rome Declaration of 1996, is achieved when ‘all people, at all times, have physical and 

economic access to sufficient, safe and nutritious food to meet their dietary needs and food 

preferences for an active and healthy life’ [Aliaga and Chaves-Dos-Santos 2014]. However, food 

supplies are constantly under threat from a variety of challenges, with plant pathogens being a 

major cause of severe yield losses. The pressure on food security is expected to increase in the 

future due to adverse climatic conditions, which in turn will lead to economic and social problems. 

Climate change is likely to favor conditions for pathogen evolution and higher/faster migration and 

adaptation potential in pathogens and pathogen vectors [Elad and Pertot 2014; IPPC Secretariat 

2021; Raza and Bebber 2022]. In addition, climate change scenarios predict an increase in the 

severity of epidemics and a northwards geographic expansion of pathogen distribution in Europe, 

China and North America [Chaloner et al. 2021; Singh et al. 2023]. Finally, increased human 

migration and international trade pose an additional risk for the emergence of disease epidemics 

[Jeger et al. 2021; Simler et al. 2019]. 

The bacterial genera Xanthomonas and Xylella, both belonging to the family Lysobacteraceae 

(syn. Xanthomonadaceae) and collectively called xanthomonads, harbor some of the most 

devastating plant pathogens that constantly challenge food security. Collectively, strains of these 
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taxa infect a plethora of plant species found in agricultural, horticultural, forest or unmanaged 

ecosystems. Notably, several species of Xanthomonas, including pathogens of rice 

(Xanthomonas oryzae), brassicas (Xanthomonas campestris), pepper and tomato (Xanthomonas 

euvesicatoria), cotton (Xanthomonas citri) and cassava (Xanthomonas phaseoli), and the related 

species Xylella fastidiosa, have been listed among the top 10 plant pathogenic bacteria in plant 

pathology [Mansfield et al. 2012]. A better insight into population structures and virulence 

mechanisms of these pathogens, as well as research into the molecular mechanisms underlying 

disease resistance to the pathogen, are essential for the development of durable resistant crop 

cultivars/varieties. 

Currently, information on the various aspects of bacterial plant pathogens, such as appropriate 

diagnostic tools, studies of the genetic diversity and population structures, mechanisms of 

pathogenicity and sources of genetic resistance in crops, etc., can be found in numerous scientific 

publications. Book chapters, review articles in scientific journals and special focus issues compile 

and summarize these findings, but typically focus on only one aspect and rarely address several 

species or genera [Catara et al. 2021; White et al. 2009; Yang et al. 2022]. Moreover, new 

knowledge is generated at such an astonishingly fast rate that such review articles and book 

chapters quickly become outdated. An additional problem is that the taxonomy of xanthomonads 

has been revised several times, resulting in changing names of species, which makes it difficult 

for newcomers and non-experts to fully grasp the available knowledge. 

Inspired by the concept of living systematic reviews [Simmonds et al. 2022], we thought of 

developing a knowledge platform on xanthomonads. This platform is intended to lower the barriers 

to entry for newcomers in this field, especially early-career scientists, provide continuing education 

opportunities for students, assist plant protection services with diagnostics, provide valuable 

information to breeders on sources of resistance and breeding targets, and offer comprehensive 

expert knowledge on plant pathogenic xanthomonads to other stakeholders. We hope that such a 

platform of trusted evidence will enable informed decisions for better plant health, thus contributing 

to achieving the goals of the Rome Declaration. 

Building a Community Online Resource and Attracting Contributors

To integrate science on Xanthomonadaceae for sustainable plant disease management in 

Europe, we built a network of researchers with complementary expertise and skills, which was 

supported by the COST (Cooperation in Science and Technology) Action CA16107 with the 

acronym EuroXanth [Costa et al. 2023]. During the period from 2017 to 2021, we generated 

several resources, such as a set of pathogen profiles and a compilation of tools for molecular 
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diagnostics and diversity studies of phytosanitary regulated xanthomonads [Catara et al. 2021; 

Costa et al. 2021]. To overcome the static nature of such compilations, we decided to develop an 

internet-based, community-driven resource. We, therefore, established the EuroXanth DokuWiki, 

a comprehensive collection of knowledge on bacterial virulence factors, plant resistance genes, 

and information on pathogen diversity and diagnostics. As initial targets, we identified key 

virulence traits (specifically, type 3 effectors) and plant resistance genes, for which we developed 

dynamic fact sheets. 

Once we had decided what information should be included in such a fact sheet, we considered 

how best to engage the scientific community in this endeavor. We followed a three-step process 

in which the fact sheets were first drafted, then revised in two rounds, first as an internal revision 

by another colleague from the EuroXanth network, and finally approved by a renowned expert on 

the specific virulence trait or host plant (Fig. 1). We realized that this goal could only be achieved 

with a large number of contributors, especially that several rounds of revisions would be required 

to ensure that the information was accurate and up to date. Therefore, we used the opportunity of 

COST funding to harness participants of the 3rd Annual Conference on “Integrating science on 

Xanthomonadaceae for integrated plant disease management in Europe” to draft the first versions 

of the fact sheets, using a standardized template that was shared with them. During the 

conference in Lednice (Czech Republic) in September 2019, we presented this community 

science project to the audience and discussed the achievements of the first round of drafting the 

fact sheets. The project was very well perceived by the vast majority of participants, who 

volunteered to revise the first drafts in the coming weeks. In this way, the community produced 46 

effector fact sheets and 16 plant resistance-gene fact sheets, all but three of which underwent 

internal revision (see below for details). It proved much more difficult to mobilize external experts 

who were not associated with the EuroXanth COST Action. Nevertheless, 20 expert reviews were 

achieved and those without expert review were validated by ourselves. Finally, we considered the 

quality of the fact sheets to be high and useful for the community. The following sections briefly 

describe the contents of the fact sheets, followed by a detailed description of the data collection, 

establishment, implementation and accessibility of the EuroXanth DokuWiki resource. 

Virulence Factors

Type 3 effectors are among the most important virulence factors of many bacterial pathogens, 

including xanthomonads [Khan et al. 2018; Schreiber et al. 2021]. Many phytopathogen effectors 

act as suppressors of plant defense responses, thereby benefiting the pathogen [Bundalovic-

Torma et al. 2022; Landry et al. 2020]. Nevertheless, effectors are considered double-edged 
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swords because some of them have been shown to trigger strong, often race-specific, defense 

responses, which is why they are called avirulence proteins [Alfano and Collmer 2004; Grant et 

al. 2006]. These features, being of key importance but also being recognizable by the plant 

immune system, make type 3 effectors an important target for resistance breeding, and robust 

effector identification remains a critical component in the implementation of durable resistance 

strategies [Lovelace et al. 2023]. 

In an attempt to harmonize the nomenclature of Xanthomonas type 3 effectors, the community 

met in a roundtable format at the 3rd Xanthomonas Genomics Conference in Pingree Park, CO, 

U.S.A., and discussed rules for naming effectors [Ryan et al. 2009]. Consequently, the then-known 

effector repertoire of Xanthomonas was published following the recommendations of the round 

table [White et al. 2009]. In parallel, a website was created that not only tabulated the effector 

repertoires of a few completely sequenced Xanthomonas strains but also listed their homologs in 

other plant-pathogenic bacteria, such as Acidovorax citrulli, Dickeya dadantii, Pectobacterium 

atrosepticum, Pseudomonas syringae and Ralstonia solanacearum 

(http://www.biopred.net/xanthomonas/t3e.html). In addition, this website monitored the progress 

of genome sequencing, updated publications on xanthomonads, provided information on 

bioinformatic tools for effector prediction and studies of genetic diversity, and listed contact details 

of agreed experts in the field. Impressively, this website was cited more than 150 times according 

to Google Scholar (Supplementary Table S1). However, as this website was maintained by a 

private one-man initiative, it soon became impossible to keep the resource up to date, and the 

updating of the literature and genome sequences soon ceased. This was another reason to look 

for a new community-driven format like the one presented here. 

Type 3 effectors in Xanthomonas have been classified based on their sequence similarity and 

designated as Xop proteins (except for the well-established AvrBs1, AvrBs2, and AvrBs3 

proteins). Xop classes are identified by capital(s) after 'Xop', e.g., XopB, XopC, […], XopZ, XopAA, 

XopAB, etc., in alphabetical order. Xop classes with large sequence diversity were divided into 

families, the members of which are identified by a decimal (Arabic numeral) after the capital(s), 

e.g., XopJ1, XopJ2, XopAF1, XopAF2. Similar to the effector classification in Pseudomonas 

syringae [Lindeberg et al. 2005], Xanthomonas effectors are usually considered to belong to the 

same family if they share more than 50% sequence identity over at least 60% of their sequence 

length (Supplementary Table S2). Effectors belonging to the AvrBs3/PthA class, also known as 

Transcription Activator-Like (TAL) effectors, have a modular, repetitive structure and follow a 

separate, distinct nomenclature [Grau et al. 2016]. 
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For each effector family, we provide information on the several features in individual fact sheets, 

as outlined in Box 1.

Currently, our public resource contains information for 54 effector classes (from XopB to XopBA), 

comprising 73 effector families (Fig. 2). Amino acid sequences of type 3 effectors, representing all 

effector families, are available in a multi-FASTA format (Supplementary Data S3), and are also 

available online at https://euroxanth.ipn.pt/doku.php?id=bacteria:t3e:effectors.

Resistance Genes

The use of disease-resistant crop cultivars is an economically and environmentally sustainable 

strategy for plant disease control [Sharma et al. 2022]. Unfortunately, the efficacy of resistance 

genes is constantly challenged by the emergence of new pathogen strains, necessitating the 

isolation and exploitation of new sources of resistance and pyramiding them to increase efficacy 

and durability [Dormatey et al. 2020]. In general, resistance can break down after only a few 

cropping seasons [McDonald and Linde 2002], and only a few sources of resistance with long 

durability have been reported [Kusch and Panstruga 2017]. The durability of resistance genes can 

only be reliably predicted with detailed knowledge of the underlying molecular mechanisms and 

the evolutionary potential of the pathogen populations. Therefore, the successful development of 

durable resistant cultivars depends critically on a profound knowledge of the pathogens’ identity 

and genetic diversity, their population structure and their key pathogenicity and virulence factors. 

Among the various means of integrated plant disease management, genetic resistance is 

considered the most effective, ecologically safest and socially best accepted approach. Breeding 

for resistance has a long history, and modern novel approaches such as genomics-assisted 

breeding and genome editing have accelerated the generation of resistant elite crop cultivars 

[Schepler-Luu et al. 2023; Tripathi et al. 2020; Varshney et al. 2021]. 

We therefore decided to provide an overview of the identified sources of genetic resistance against 

plant-pathogenic xanthomonads. We started with 16 groups of plants that are affected by 

Xanthomonas spp.: banana, common bean, cassava, citrus, cotton, hazelnut and walnut, forage 

grasses (e.g., ryegrasses and fescues), mango, pepper, poplar, stone fruit trees (e.g., apricot, 

peach and sweet cherry), rice, soybean, strawberry, tomato, small-grain cereals (e.g., wheat). For 

each of these crops, we scrutinized the literature and listed identified resistance genes. Currently, 

our online resource lists 134 resistance genes, most of which are considered qualitative resistance 

loci, conferring effector-triggered immunity (ETI) or vertical resistance [Burbano-Figueroa 2020]. 

For plant species where we did not find characterized resistance genes, we included quantitative 
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trait loci (referred to as QTL), such as one QTL against angular leaf spot of strawberry, caused by 

Xanthomonas fragariae, and five QTL against bacterial wilt of several forage grasses, caused by 

Xanthomonas translucens pv. graminis. 

For each plant species, we have first structured the entry by the causal agent, i.e., by bacterial 

species and pathovars. For each pathogen, we then provide a fact sheet that includes information 

about the name of the resistance gene, synonymous names, the source of the gene (accession, 

cultivar), the status of its characterization (i.e., whether identified, mapped, cloned, or sequenced), 

linked molecular markers, a brief description, and the relevant references. This public resource is 

open to expansion. For instance, some important host plants are not yet included, sometimes due 

to the lack of identified resistance genes (e.g., brassica). For further improvement, we also 

propose to include more QTL and candidate resistance genes. At present, molecular markers are 

provided for only 50 resistance genes, which can be due to the lack of mapping data for some of 

the genes. However, it is also possible that we have missed information for some of the mapped 

loci. 

Diagnostics and Diversity

Effective containment and control measures of pathogens require standardized up-to-date 

detection and diagnostic methods. Within the framework of the EuroXanth COST Action, a 

systematic and critical review of molecular methods for diagnosis, detection and diversity studies 

was conducted, with particular emphasis on regulated Xanthomonas pathogens in the European 

Union [Catara et al. 2021; Costa et al. 2021]. The information gathered was organized into three 

main themes: (i) plant diseases, their regulation and management recommendations, (ii) main 

protocols described for regulated xanthomonads based on amplification of specific target DNAs, 

and (iii) tools for molecular typing of regulated xanthomonads. This information was then 

summarized in tables for easy consultation [Catara et al. 2021]. 

Following the implementation of the community-curated resource on virulence factors and genetic 

control of xanthomonads, it was proposed to broaden the scope by including content deemed 

relevant in this context and already compiled in the EuroXanth COST Action, to make the resource 

more comprehensive and to make this knowledge more easily accessible and usable by the 

community. In line with this strategy, the information contained in the previously compiled tables 

on molecular methods for diagnosis, detection and diversity studies, which had already been peer-

reviewed, was included in the platform to facilitate their access and updating [Catara et al. 2021]. 

After an initial exploration of the data insertion and formatting tools available in the EuroXanth 

DokuWiki, data insertion into the platform was easy and quick. The most time-consuming part of 
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the process was to associate each publication with the corresponding hyperlink, a fundamental 

step in providing users with correct and direct access to the relevant literature. The new web 

resource was then tested and revised, with occasional intervention by the management committee 

to resolve some minor issues. 

Technical Implementation

A special task force, consisting of the authors of this publication, was formed to establish the 

essential prerequisites to ensure a smooth launch of this collaborative resource before the 3rd 

EuroXanth Annual Conference. Two major open-source wiki alternatives were evaluated and 

tested, namely MediaWiki (https://www.mediawiki.org) and DokuWiki (https://www.dokuwiki.org). 

Both platforms have minimal server requirements and are translated into more than 50 languages, 

making them attractive for building an online community resource with participants from all over 

the world by facilitating inclusiveness, broad access, and ease of use. Both platforms can also be 

displayed on smaller devices such as mobile phones or tablets, thus widening the audience when 

access to a computer is limited. Both platforms also offer the ability to track changes, to restore 

older entries and to restrict user access, thus ensuring the quality of information hosted in an 

online community resource. Thanks to the free encyclopedia Wikipedia, MediaWiki is better known 

and has proven useful for large and complicated wikis, whereas DokuWiki is more oriented 

towards smaller and simpler wikis meant for documentation (e.g., software manuals and corporate 

knowledge bases) [Feldman 2020]. MediaWiki appears to be more powerful, more scalable and 

more flexible but this comes at the expense of ease of use for newcomers. We also appreciated 

the fact that various tools are available in case one decides to switch from the DokuWiki platform 

to MediaWiki later on. Switching in both directions is possible, but is rather recommended for small 

wiki projects. After testing both platforms and weighing their different pros and cons, the task force 

unanimously decided to use the DokuWiki tool, mainly because of the ease of making updates 

(e.g., installing extensions) and controlling the user list. 

Two standardized templates, one for type 3 effectors 

(https://euroxanth.ipn.pt/doku.php?id=bacteria:t3e:t3e_template) and one for plant resistance 

genes (https://euroxanth.ipn.pt/doku.php?id=plant:plant_template), were initially drafted on the 

DokuWiki platform, underwent an iterative testing process by the task force and were finally 

converted into Microsoft Word documents. We expected that Word files would increase the 

acceptance of participants at the 3rd EuroXanth Annual Conference, who were not familiar with 

such an online tool, to draft satisfactory fact sheets. To motivate the conference participants, who 

had diverse backgrounds and expertise, we asked them two months before the event to select 
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their preferred topic from 25 pairs of type 3 effectors and seven pairs of plant resistance genes 

using an online poll. For each pair, a tandem of editors was thus created. The two templates and 

three pre-filled examples (two for effectors and one for resistance genes) were then sent by email 

to the participants. Most of the 57 fact sheets were collected before the conference (i.e., within 

two months). The Word fact sheets were converted from .docx format to DokuWiki markup format 

as .txt files using the universal markup converter Pandoc v.2.7.3. The final files were then 

uploaded on DokuWiki 2018.04.22 installed on a private Network Attached Storage (NAS). This 

solution offered more flexibility than an institutional solution, with the drawback of eventual 

downtime mainly due to the lack of redundancy of hardware and of connectivity in such a setting. 

A subsequent update of this setup to DokuWiki 2020.07.29 also worked flawlessly. 

Despite our standardization efforts, it turned out that the fact sheets required additional editing by 

the task force. The main task was then to ensure consistent formatting of the entries. The 

references were the main problem. Since numbered references were initially used in the entries, 

any addition or deletion of a reference would require a change in the numbered sequence. 

Although DokuWiki reference plugins exist, we realized that scientific references could not be 

easily maintained centrally. We, therefore, decided to revert the references to an APA formatting 

style, i.e., the author-date method for in-text citation, to sort the reference list alphabetically, and 

to provide the Digital Object Identifier (DOI) for each reference as the most reliable external 

hyperlink. A minor drawback of our approach was that the ability to hyperlink the in-text citation to 

the entry in the reference list was lost. 

Once all of these technical steps were completed, participants were asked to complete the internal 

revision of their corresponding tandem fact sheet online. This step went smoothly and required 

minimal input from the task force with a few minor issues when creating a member account to 

allow editing of an entry. For a second revision, we aimed to involve renowned experts in the field 

(i.e., on a particular effector family or host plant), based on publication records. This last step took 

much longer than expected and required more commitment than originally planned, as several 

reminders or alternative contacts were needed. 

Finally, the DokuWiki hosting was migrated from a private to an institutional environment in early 

2023. Apart from a few minor issues, this step went smoothly, thanks largely to the BackupTool 

for DokuWiki v.1.0.1 plugin. On this occasion, the resource was also updated to DokuWiki 2022-

07-31 and then to 2023-04-04a without any problem. Snapshops of the EuroXanth DokuWiki 

resource were taken on 3rd October 2023 and deposited at the CERN Data Centre-backed 

Page 9 of 50



research data repository ZENODO for long-term archiving [Costa et al. 2023]. Regular backups 

will be stored at ZENODO at six-monthly intervals.

Maintenance and Usefulness

The EuroXanth DokuWiki is hosted at the University of Coimbra, Portugal, without the need for 

funding and will therefore remain alive and active in the longer term. The management committee, 

consisting of the six authors of this publication, will continue to oversee the further development 

of the DokuWiki resource, thus ensuring that the high quality of the content is maintained. To do 

so, all members of the Management Committee meet virtually once a year or on demand, if 

necessary. In the long term and in case members of the management committee retire or change 

their field of research interest, we will implement a strategy to actively look for replacements, for 

instance at the three-annual Xanthomonas Genomics Conferences [Ryan et al. 2009]. 

To keep the EuroXanth DokuWiki up to date, we use the PubCrawler alerting system (Figure 1) 

[Hokamp and Wolfe 2004]. PubCrawler queries PubMed once a week for the terms ‘Xanthomonas’ 

and ‘Xylella’ in the title or abstract of the publication and sends a notification to the corresponding 

author, who will check for new publications with relevance to the EuroXanth DokuWiki. In case of 

a relevant publication, we invite the first or corresponding author of a manuscript to update the 

corresponding fact sheet (Figure 1). Alternatively, or in case of no response, the fact sheet will be 

updated by a member of the management committee. Moreover, whenever we encounter new 

data during our routine work, we consider its inclusion in the DokuWiki resource.

To give an idea of how the EuroXanth DokuWiki may be useful, we have formulated a few 

questions from everyday scientific life to which our resource may provide an answer, and explain 

how a search through the website could be carried out (Box 2). We also included links to other 

websites that we consider relenvant in the context of effector research, but also for taxonomy and 

genetic diversity, such as PhytoBacExplorer (https://phytobacexplorer.warwick.ac.uk/), the 

Pseudomonas syringae Genome Resources Page, Ralsto T3E, LINbase, PAMDB, PubMLST, and 

MLVAbank [Almeida et al. 2010; Grissa et al. 2008; Jolleyet al. 2018; Lindeberg et al. 2005; 

Peeters et al. 2013; Tian et al. 2020].

Outlook

The EuroXanth DokuWiki is a dynamic resource that is open to regular updates with immediate 

release. As such, its future relies on the expert curation of its content, which is overseen by the 

management committee. We invite the wider scientific community working on xanthomonads to 

contribute to the success of this resource. For instance, authors of forthcoming publications with 
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relevance to the EuroXanth DokuWiki can add their findings themselves (e.g., functional 

characterization of effectors, novel resistance genes, diagnostic tools for diseases not yet 

covered) or inform the management committee and ask for assistance (Figure 1). We also 

envisage that the resource could be used in teaching activities as student’s projects, where 

students systematically screen the literature on distinct effectors or resistance genes and update 

the corresponding fact sheets in a supervised manner, as tested by us during the EuroXanth 

Training School on “Molecular typing of Xanthomonadaceae – from epidemiological surveillance 

to outbreak investigation” in 2019 (https://euroxanth.eu/events/training-schools/training-school-2). 

To maintain the high standard of its content, contributors are requested to register at 

https://euroxanth.ipn.pt/doku.php?id=start&do=register. Applications are evaluated by the 

management committee and are usually approved within a week. 

We believe that our EuroXanth initiative can serve as a model for other pathosystems. Hopefully, 

this resource on xanthomonads and the way it was built will inspire other scientists to build similar 

resources for other pathogens, such as Pseudomonas or Ralstonia, but also for fungi and 

oomycetes, nematodes or insects. Artificial intelligence may one day serve a similar purpose, 

providing a comprehensive, timely and high-quality presentation of expert knowledge on plant 

pathogens and their management. However, in our experience, available tools are not yet 

sophisticated and user-friendly enough, lack proper citations, and their efficient use depends on 

very clever phrasings of queries. We, therefore, believe that our DokuWiki will serve to share 

information based on referenced literature and may also inspire and integrate research on an 

important group of pathogens. This EuroXanth online resource is available for queries and updates 

at https://euroxanth.ipn.pt. 
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Legends to the figures

Figure 1. Flow chart of the development and maintenance of the EuroXanth DokuWiki. All 

five phases were overseen by the management committee, consisting of the authors of this 

publication. Members of the EuroXanth COST Action contributed to the completion and internal 

revision of the fact sheets (phases 3 and 4), while internationally renowned experts were consulted 

for peer revision (phase 5). The resource was made available online after completion of phase 4. 

For the maintenance, text mining and dedicated workshops will be used to identify fact sheets in 

need of revision (phase A), which will preferentially involve the authors of a new study on effectors 

or resistance genes (phase B).

Figure 2. Content of the EuroXanth DokuWiki. Information about 54 effector classes and 134 

resistance genes is presented in the form of fact sheets, while diagnostic and diversity tools for 

18 pathogens that collectively cause 14 plant diseases are presented in three tables. This 

EuroXanth DokuWiki is available for queries and updates at https://euroxanth.ipn.pt.

Box 1. Features of individual effector fact sheets.

Box 2. Typical questions that can be addressed using the EuroXanth DokuWiki.

Supplementary Table S1. Xanthomonas.org citations. Citations of the ‘xanthomonas.org’ 

resource, as retrieved from Google Scholar on 6th February and 4th July 2023.

Supplementary Table S2. Classification and sequence comparison of Xanthomonas type 3 
effectors. All amino acid sequences were compared against each other by BLASTP using default 

parameters at NCBI, with an expect threshold of 0.05 (https://blast.ncbi.nlm.nih.gov/Blast.cgi). 

Calculated sequence identities and coverage of the sequence alignments are indicated in tables 

‘Sequence identity’ and ‘alignment coverage’, respectively. The current classification is given in 

the table ‘Identity & >60% coverage’, according to the criteria that homologs with less than 50% 

sequence identity and at least 60% of alignment coverage are usually considered to belong to the 

different families of the same effector class.

Supplementary Data S3. Amino acid sequences of Xanthomonas type 3 effectors. 
Representatives of each effector family are presented in a multi FASTA format and are also 

available online at https://euroxanth.ipn.pt/doku.php?id=bacteria:t3e:effectors.
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Author-Recommended Internet Resources

EuroXanth DokuWiki – Online resource for xanthomonads diagnostic tools, virulence factors and 

resistance genes: http://www.xanthomonas.org 

LINbase – The Life Identification Number® (LIN®) Platform: https://linbase.org/ 
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MLVAbank – A genotyping resource for tandem repeat typing, CRISPR typing, sequence typing 

and single nucleotide polymorphisms: https://microbesgenotyping.i2bc.paris-saclay.fr/ 

PAMDB – A multilocus sequence typing and analysis website and database for identification of 

plant associated and environmental microbes and for the study of their epidemiology, 

population genetics, and molecular evolution: http://PAMDB.org 

PhytoBacExplorer – Online resource for analysing and visualising genomic variation within plant-

pathogenic bacteria: https://phytobacexplorer.warwick.ac.uk/ 

Pseudomonas syringae genome resources Home Page: http://www.pseudomonas-syringae.org 

PubMLST – A collection of open-access, curated databases that integrate population sequence 

data: https://pubmlst.org/ 

RalstoT3Edb – A pangenomic type 3 effector database of the plant pathogenic Ralstonia spp.: 

https://iant.toulouse.inra.fr/T3E 
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Box 1. Features of individual effector fact sheets.

Annotation
 Name of the fact sheet’s author
 Name(s) of the reviewer(s)

Overview
 Class, family and synonymous names of the effector
 Prototype effector with GenBank accession number
 RefSeq identifier for the effector
 Three-dimensional structure information, if available

Biological function
 How was the effector discovered?
 What is the (experimental) evidence for being considered a type 3 effector?
 How is the gene regulated? 
 Phenotypes of mutants or upon transient or stable transgenic expression 
 Information on subcellular localization 
 Information on enzymatic function 
 Information on interaction partners 

Conservation
 In xanthomonads 
 In other plant pathogens/symbionts

References
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Box 2. Typical questions that can be addressed using the EuroXanth DokuWiki.

(1) Which known type 3 effector genes are present in my new Xanthomonas genome 
sequence? Where can I find a multi-FASTA file with protein sequences to identify them by 
BLAST search?

 On the left panel, click on "Type 3 effectors".
 On the main panel, click on "Multi-FASTA-formatted list of type 3 effectors from 

Xanthomonas".
 Alternatively, you can retrieve the sequences from GenBank when you click on "List 

of type 3 effectors in Xanthomonas".

(2) What is known about the type 3 effector XopAJ?
 On the left panel, click on "Type 3 effectors".
 In the table of the main panel, click on family "XopAJ".
 Information on the sequence, structure, discovery, regulation, function and 

conservation of the type 3 effector is compiled and the corresponding references of 
primary literature are given at the end of the page.

(3) Which markers can I use to breed the Bs2 resistance gene into a pepper cultivar?
 On the left panel, click on "Plant resistance genes".
 On the main panel, click on "Pepper".
 In the Table of Contents in the upper right area of the main panel, click on 

"Resistance gene: Bs2".
 Look for the paragraph "Molecular markers" and read the information. 

Corresponding references of primary literature, where the markers are described, are 
given at the end of the page.

(4) How can I identify a suspect bacterial strain isolated from a barley leaf?
 On the left panel, click on "Molecular Diagnosis and Diversity for Regulated 

Xanthomonas".
 On the main panel, click on "Diagnostics: main protocols based on amplification 

of specific target DNAs".
 In the table, look for "Bacterial leaf streak and black chaff of cereals". 

Corresponding references of primary literature, where diagnostic protocols are 
described, are given at the end of the page.
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VTLEKSHLPPSQMPEDLQKRLINSLNGSDEEALRATLSEAAIYAHPDSTTIERIDKKPDST
RLAESLERL
SVQPNVPITSYGDQPSDIKQLKSVAEPKSRVLKGVIVNAQRDDVGREIDVDGVPTRVVS
KITEL

>XopC2-WP_041183113.1
MLDGQEHLVKTGISRSLLGQAVQCCAKGQGAEADKRLGYIVGSAARLLEGTMDTQAT
QQWLTLAFHAFLD
TEKGKKLTEKAQTDALDIDDVCEIHDSLVAADPRLRNPLGIPALFDVINVAAAQDLVNA
LQGRHLSQQNI
PDSSLLTLPDNTFIASRLIHDAEPLDTFLTKAFLPPDVSLAQAKQAAVRVKSAAAGSGAR
PDELAADHAL
LARINDPVNLRSGKQALIDTLRHSGLDGLFSSLLARLTLGEASDLGPDNMLVIPGEDARH
KVISIDVTGF
RYDREKDTPANSREPLRHGWGDVIQHPARALQVLLDASVMSSRYAKGLDGVHAMVIE
AIREVLAGQATPE
VEMVTQWYAALDVDSATSSLRSLGDQLKNMSDAGWMPDAALVNQVLARNCSFLSNV
VEKARK

>XopD-WP_228949438.1
MDRIFNFDYKKYREMTEAADDYRNSPPHEEQRENHGAGYNMHPLLESLPRRNPTQVHA
DGSVHQMRAAAP
TSRTHRDYLKILELISAYGDGKGIPELQRSFPSFAAFLMDSGLSHVNGRQMLQELNEDQR
DQVIHQIIRR
IEYCADPEYREVALSRLESDCSGKITLSQRTLDRIDKAKAKAEAEAEAKAKAKAEAKAE
AKARVEAGAQC
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KINEIMEYIPRYEALEKVPVRVRFHAYLRGDGSFGPGLPGILRYMTPDQKKRLYLASERR
KLALAAPKSK
PTPKSKPLKGVFRTLHQKPNLLLEISSKFSNRAYSINDSSSGYLSQADLEEMVDEETGELT
RLGEAVISG
ASQGIQTAIRANFRMRYQQPDLPPYSPPQAFHRPEETWNPHTPAGSSYSSLFPPTPSGGW
PQNASGEWHP
DTPAGYSHRAWPAQPEASSSTFDDLESLDYRQNYGYREFDLNTPQEIEQPGWWQQATP
AQSTDSTFDGLS
SMSHYGSEFDLNIPQQEEYPNNHGTQTPMGYSAMTPERIDVDNLPSPQDVADPELPPVR
ATSWLLDGHLR
AYTDDLARRLRGEPNAHLLHFADSQVVTMLSSADPDQQARAQRLLAGDDIPPIVFLPIN
QPNAHWSLLVV
DRRNKDAVAAYHYDSMAQKDPQQRYLADMAAYHLGLDYQQTHEMPIAIQSDGYSCG
DHVLTGIEVLAHRV
LDGTFDYAGGRDLTDIEPDRGLIRDRLAQAEQAPAESSIRQVPARSNEQKKKKSKWWK
KF

>XopE1-WP_011345998.1
MGLCISKPAMSGSSVAASPEHPESPASEQVTAPTPLPEPSVPPSLQGLARLGAARARRRR
SGKPTLQPHE
VQQAAYQLGMRLSGRPIEDVRDRQRLADATATVHETRLALHHGRGNIESDFRLSNGRS
STCSYLSYSFLS
YWPGKHDINLMAGCALAVSAGNCDQNAAINTRRHAARMEGGGQITNVCDQACAHMY
ALYQPPGSAEAQDS
AVVLDSWSDGPAVLLRDSRWAGTYHRTSTYPIERFDKPGAIDALARTRALQAEIEDPQT
EFHAHLRGVES
VVRTPPVPRKIYASTPVIAPDLVQSTRQRLQELSPRTRKALAADAARQAYGLDDAQPISP
RTTSAILKDA
ARLDALGRPPLSWAPTSHARLKRFVTNARTNARQAFWYRRGWRPPVTVAR

>XopE2-WP_011347479.1
MGLCSSKPSVVGSPVAGSPEHYLTHTAEQTTPSTPSSPEAPMSPSLHGLVALGSSGTRRG
RFRQPTLQPH
EVQQAAYQLGMRLSGRPIEDASDRQRLADATETVHETRLALHRGRGNVDNDLRLSNGR
SATYSSLSYCLG
ENDENLLAGSALAAGAGNCDHNAAINARRHAVRMEDGGQMMNVRDYEQTHLYALYQ
PPSSAEAEESPVVL
DSWGDGPAVLLRDSHWAETYGTSTNVIERFDKRDAIDALARTTAFRAEIEDPQTDLHAN
ARDLETAFLAN
PAPGGIFSAMPVIAPELAQSTRQRLQEYSPRTRQALAADAARHAYGLDNAQPISPRTTAA
ILEDAERLDA
LGRPPLSW

>XopE3-WP_011052114.1
MGCTISTTNNAPHSPRQEDAPPLPPQTRQSFVGVVNGLLSDLPKRRRRGGSLSDPDISLA
GYLLSKAVIG
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DPVEPQDIPRLHKANNTMQETRARFPYGRGNVATDIAVSDHASSQHAQAAHDVFVDLV
RAAPPASMLTNP
TLGHAVVSEFVQGGHCAGYAAVATMRHVQKLQPEESVHYVQHNHQGHDWAESRVPD
GHHKTIVLDPWAQG
PAVFASDSRFAANAQHTQERLALNAKDGDDIAAKTAAGAQYLLENCLPLTETHLKRLK
AQEFHCAPEEVW
QPQPVVSDAFRRRVRQSLATLTNSSELGLSRAEQSSKALKKMSIKSACALGFGKKAASA
AAEGIAAAAYQ
LCEQSQ

>XopE4-WP_244170787.1
MGLCFSKSSESTQHAALASGAAYDGGESPRASTVPRFQSVTPPQSPELSALRVSLGTRPD
RLRRGRDESL
EQHQVQQAAYHMGAYVVGDEVTSPTRLATAGQTVNDVRLMLKHGRGNVKADDIPSQ
GHNGIGSSVAKSAA
DAHSKLAVGVVMGAAVCDQSAPLCAILHAPHMAANERSVTSDASVPMKEITDDGDEIP
VKAGHTWNELRR
GSRDPRSTVVMDAWANGPAVRLKDSAWSGEPVEEGPWSMEKSSAEFLKNRLERLIPLV
HPGEDVHTAKRL
KYYQKKPTAWEKYAEPQVISSTFADKVRNALADVPESQQRDIASLMIRETYGMNPQSH
AHQDAVESVLEA
VNQLDSLPRPPVVPPGY

>XopE5-WP_260607984.1
MTDPWRRSAGGCDVPSPLVAIGYSGVARKRRRLHTLELRMFPKLSGSAPSVAPAVAPAP
TQQASTQHGDR
DARPADATGSGLPDGLRRSRPNRTSPASASASAAPSAALGSNDLALAAYLLARDIDGRG
VPTPEVDRLRK
ANESVGNTRQLLEFGRGNVATDLRETGNDNGLRTKAARQLKKEFDMRGGGQFVEYAE
QMAHSAAAATVFG
SGNCGEYTSITSIRHSSRLEAQETVHRVMSTNHLWAEARVPADDGSGASTIVMDAWAK
GPAVLAPDSRFA
ARREEVHSTVQLDPVTGRTARIAANDLILEMRAKGPAEVERRIRQGATCTERVAAGINH
ALLPLGIGGYW
PEQHVLNDAFAERVRARLASPVSTDLLARAERIAAAFGVAGTERKAQAQQIIAATQALV
ALR

>XopF1-WP_011346095.1
MKLSSDIGTAASRGAASHPPVQPTQAEDVAAPREERAPTGPLAGLASSSAALRGRRASL
AGRASPHADEE
GAMLGGSHRSDSSQSSQASDATFYTAQVVSPAREIDTPDVPAAAATYAERSTAAAAEV
KAQLRARLDALP
FAAPSEEQTALQASYLEWADARVQERINAFGPDAGYQAVGDMKTAGTKAALPIAYECL
RSFIIGAMRIPV
GLATGAAYASRRPADAEELSTAMVAGVAAGSASYTSDTLLIPAMDRRAPVSNLPRFQAI
DPKILVPDPPP
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VILEITAEGKRFTRPGENNAPTLADLKAQTYDRRLGITQRQSTLDDKSLDTLLLKPVINA
GFNAARRTGG
EPGLLTPVGQWGLSALAIGGAGVVQKALLETGKAVARTGQMRVPDLVGGEQRLNLFA
LALPDKARRPAQW
SDAVHFPPTYLLDTGKEALALARQGFNSANAVATTARDLLTRHMLSNVMASFGPMGA
GRIITAPLRRGSH
IRVAGEAVNSTAVVVQQAVQTLFNDTFWNALKAKNGANTSQAARLDNERAALAAEHQ
RTIERTLEALAEP
VDQAIARLSGPTPAEAERAMEEGMRAAPGPGPLGQTLRTALQTLRTEIGTQSVSIATIDA
VRTALREGWS
QTFSGVPRDAATQALDGQLQTLKRALHDSEALRQWQSGRA

>XopF2-WP_011348008.1
MKLQRQNSAPPSIPSGSSANPGAAHASEPFVPEPQTPRSTVLKGLAEPSPRLRARAGKTT
TLPSGELSPA
KTRQWRPEAGESSRAASERAERQHRAGRHPGNQQAASSSATQGAYAQRCVAACERLK
AQLRAGLKARPFA
EPSDEQLALQAEYVQWADARLQERIEAFGPDAAYEVAGDMKAVGRKASLPIAYESLRS
FFVGALRTPLGI
SAATAYQSNRPPASEPLSTATLAGVISGMGSHACDTLLIPSMDRRARVANLPRFQAIDPK
ILVPDPPPVL
LEITPEGSKRFVRPGENGTPTRAELTAQAYDRRAGIAQRQSVLDDTALDTMLLRPTISGG
FNAARRTSGD
PSTRTAVAEVGLAGLAVGGAGALHKALLDTGKAMGRTGQMTVPDLLGGHQRLNLFAL
ALPDKTRPPATWS
DAVHFPSYLLQTGQEAMALARQAFSTANAATTALRDVLGRHMVGNVLANMASLGAT
RLIASPLRGGYGGG
SLPGEADNSPAWVLQQGAQMFFNDVGWNALKAKNGTNTTQATRLDHERAIAAAEQDR
TISRTLQTLAEPL
DTALGLLPPPAQGEVPRAMEEGTGVPVPLSADVDRLRNALQQLRDQVAAQAVSIATID
DALGRLADLPVA
GDGEGRAVIAELSAQLHALGAALRQKQALQQWQQGRP

>XopF3-WP_039005675.1
MRASSPISATTSPTRVAHEMASTPPQESIQPSPPADIQTEALSQRAPRPGSQRSGRLQTGG
SPTAEGATP
STASSSVPEIRLWIGSQDPDRAATLPVAGRLQEQPEPSSRSDVASLSQLQRPASTQASGAS
RSQPPPALQ
RRAFVNQLRIYLNEYPATADTDDAPETQEQLEEEYVEWAADRLQQRHEAYGPNGGYRF
NENMSAAGTAAA
LPAAYETLKGFLSSALRTPPGSATATKYDQQDGSLTTKVGPTAVGGATSGITSYFTEQIL
LSAIERRARL
ANMPAFKPIAPSILSPEPGPVQMEITAEGNKHFWRPLRDEEVSHLEHESDRPTFGKLQSIA
RDRQRQLLE
RQKLMDGKAEATFLKPVLSGTLNGVRRSLSSTATLLSPPLVLGTSMIGSGTSGALGKAIL
ETGKALPRVG
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QTQVDNLVGGTQTVNLFRLARHDESAPALRWSDARRLHHTLVEIAQEAGALATLPFTSP
LMAVRSVRDLL
LRHMGGNILTSWVATGGGMVLASLVRGSYGTPGTNESLSSPGSVVQQFGQSFSNDAVW
NATNSALSDTKH
DLAVNLDGHRDNKQARLRSRALTIQAGLQPEIDLIRNAAEQTQNARLQQVAAALEQSL
QHGTGVLERSRF
ETALATIGQVLDAPDGIEQQTLNRLRTLQDQVTDVRGLLMQRQALLDWRNGRPRTST

>XopG1-WP_011346758.1
MPISQTNFPGIYISTQTSAREEPYKNQVESALEKIAAGSSGSALLEGLGAISARKNRKVTI
AEIGAEARP
NTTAALSASEVEKYKPRTFSDNQALAMERARKGKGCNAIVEWSPHSHIELNANGSPLRL
GSNPEESFVVL
AHELIHAQHLLAGTSRAYKGGDRYDETSEAGKEELRAVGVGKYEYRKTRQPSENSIRQE
HGLPVRKKYKP
HGM

>XopG2-WP_011038360.1
MTISTRHPTIEINRYRSADYPDRVDAALAKIESTPSGNHLLEGLKPLAAHGKKVLLNESPP
WNPAPSAGA
VFTDKQRRKYGERESEGEAAVELGLITKGRFCKGEGTNATVNWSPGVGLMVDSEGRPQ
GQSSEYAEQAFV
GLAHELIHAKHIMSGDFKHGGDRLDPKSKSGKEELRATGLGKYASERVSENSIRAENGL
PIRKHYAG

>XopG3-WP_084217840.1
MPIQTNYSGIYSQSMFNTPRDQDRFNAEVNVHLDHLNSRTTGNQLLDKLQQLSGKRGH
KVTIHEIAPPEN
PGAEPVLSRHQLDAHPELSRFKDISEKAGRSYALKKPGGEKNQGSSVVVSWSARQTSIE
LDDDGDPTDKV
TSSPIDKVSVLGHELVHAKHMMAGTWKGSDEDERDPDTPTGKEELRAVGLGKYKYSQ
SGEPSENSIRAEH
GLPKRVSYHHSGYRSE

>XopH1-WP_011345706.1
MPNKISGSIAPSASSDAMKSADCAENIKEEVVSKHVHQAVPAELADLPSRQPPRSKTALY
QVIQKFRDPL
PLPPPPTSHPVLAYDRDLGSSDNFRSSDEFDLPESLNPTGWKNLHVSGSGSIASIGQITRLR
PSKERPVV
VLDAREESHAIVGGYPGTWRTPNNWGNAGKSRDEALADEQQRIQALKSQETVHIFHRK
DVKSEARNPRGA
TLSKPLIFSEEELVRAAGAKYVRLTVTDHLSPRADDIDAFIAMEREMAHDERLHVHCGM
GLGRTTIFIVM
HDILRNAAMLSFDDIIERQRKFNPGRSLDNNKDVSDKGRSEFRNERSEFLPLFYEYAKQN
PKGQPLLWSE
WLDHNA
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>XopH2-WP_010377341.1
MKTTATCKSGYVGGENSRPDTPEPDNRVEVRSNTSPQGALSGLARRPQRETEGGEPRRA
SSSPVRSSSYP
SITKPQKLENQKRPIMIFDSVEPSRIRSTTNLAALDGINQEGLDRISMTGIEQFSEAQLDDV
IKSVYPKT
VVVIDTRQEAHGFVSGKPVSWMALDNKNWGNVDKPMADIEPKEEKKLSKWVRKNDG
EEVSIPNGSTAKVK
RAAEPLTLSVSSDEVETEKRLVTRKGGIYIRVPVPDHAAPDEDALAHFAASTRSVVMDK
GLENVHFVVHC
RGGMGRTTMFMSALDMLTNAGDVPMKEIVDRQVKLRQRDEGSITAAGKAYKATFRDE
KAAVLQFFYDYAA
ANRFGSKDAKSLEAWSADQGDALRAEALSR

>XopI1-WP_011346406.1
MPITRTGLPHAVASTSQTQETSQASASQGVLDPGTVPPRRAETFDGLSALPNDLRREIAQ
RCGPRSLVRL
GSVSRQMAEDTRDVRAFLTARPRYDPSLEFGDVHSAESMRVALDEVTHFPYPDDEDRS
EQILRGYGRLAA
RIPSLPQAQRFEAFTAVLNHATRHSGNMAFRVVARLTDDLGCLPEDLRALAFHAILPSLI
ATRRQALQAA
AGAAHVGHIGAVAEADAGGVQGDGEPGPQGAVAPAQGGAAGGIGGALPFNLLASAIR
HLPEEAVNLAITE
AAALQTGPRLLAEVTLRLHLVGLEPIHRFQQAYAQLAEHLARSGDGAEALTHLVALLN
RLPNPGVRQAAF
RELTRAVHALDSTESGAAVLRRLAGALPHQPAAVRYLCSLDVLAAAASLFPSEQIPVIA
AVRAQAAAIPN
QAAELIARCDDAIATASMMLATVSRRYMDM

>XopI2-WP_010367684.1
MHTNRIALPRAVASTSRAEEASTSQSPATCPLPDPPPAHIQQDERFDRLTPLPRDLRREIL
GRLDRRSIA
RLGATSRAMAEAARDGMELFLEAHPRYDPLTDCGRVRSLKNMLTTLRMVTRLPYPGG
EDHGARLRACFKL
VNRAGKLPESERAEALMALLEHINQLPGQPTLPTLSRLTEQLGILPIEQREAYLTKVLQA
AQAVHDQVAQ
PDAVQGEDAALGVLSAESRLLQIAYIRNFIPSSMLLRAVANLAAGQPGPPAQVEATLLHE
VTAGLQITGW
FMARHKYVVEACASLANGRDVLNHMVDLSVTLPDPQMRWNSFSALANASSLFSRRKD
TAFLLVRLANVLP
QQPEAERYQGGELLLLEALQLDRRRFKAVCAAVRAQADAIPERSADFIAMCARTTALA
GSRPASSWRCW

>XopJ1-WP_011347382.1
MGLCVSKPSVAGSPEHYAAHVAEQATPSEEGSGTPAQATSSYSATDPALQGLARRGKK
VDLSRSGLPERV
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ALKTKLLANSLSDAKDAGVRSSIVKYGERTLKMLAANKQPDEALLKLDIKNLPALASV
YNRRYPGLNIQH
FDSPIDFLQSLSEQTTSVVSQRAVLRLERDGEHHVAADVRRRPNGEASVIVLEPARLLTF
VTGHTQLRRQ
ALSQLGENAKFAFIQVGAQKSAADCLMFDLHFALHAHQHSSLFDQWHDNMVNHGTID
PYGQGAASPDALL
EDAGVELMLGEQMLPAIFYKHTHSSGVVEEVDRSQPGSAYTDVSTSGRQQQHESLEQR
VQAFRVDRGYSA
SIETSRATKIRSALETAISDRQS

>XopJ2-WP_074052319.1
MKNFMRSLGFGSSRSSRSSSSNWNEQQADNDEQTPASSPSTSPSQTSSAFSGLPERPRKK
AIALEESLNS
SNNIPYEMRMYAEAALSAAKHGSSEAITKADVENKYYLAHAYNERFPELHLSCHDSAQ
SFFSEFMTSEKQ
AWRSIVRLSPSSMHHAAIDVRFKDGKRTMLVIEPALAYGMKDGEIKVMAGYETLGKNV
QNCLGENGDMAV
IQLGAQKSLFDCVIFSLNMALCAYQKDSVFDNLHDCLRRNVRCFSSGERKSILHKNIEFIE
GDKFLPPIF
YKHSHSRGVVGEFISNQPEYAHKNVSTGRTNPSEDLSERVENFRVRRGDLSYSMSIEASR
LRKIRKTIES

>XopJ3-WP_011346137.1
MCDSIRVQFRSIQKMVVKMKKFFRSLGVGGSSSSRFQHHIPEADSAPSSKASTPPASPPPD
SPPSNSAFS
ALPTRPRKKAEALSDAVESRGHLAPPSLVSYANATLDQLRRNEPISESLRLMDIENLPHL
VRSYDNRLNN
LNLRSFDTPGQFLHDLSRWHKTGLPLRAVVRLDEDPRRWHRVAFDVRNHESGHTTIIAL
EPASAYNPDHM
PGFVKMRENLTSQFGRKISFAVIEAEALKSIGGCVIFSLDYALAAYQERSTFDQWHKDLR
KKGNIKGMTP
ESQHLNELGVYLLKGTRLLPANFYKHAHSRRTIDELEADQPGASGTDVRSGRAAVYKES
LSRRLEEFQVQ
RDKTYSMSIEASRARKIRHALES

>XopJ4-WP_008572727.1
MKNIFRSLGLKSSRSSAPEPSYQAPSSSDNSPQSSPDRSSPARPTTFSGLASRPRRKAELLA
SELQKAQS
SSANNSSLQQYARNTLNNLENGIQPTPGDTMIDIENLHEVVASYRYEDLNLRAFNSIENFI
DSLEAGRSS
QSRQRAIVRDYPNVHHFAVDVKHHENGASTLIVLESASAGNEIALPGYTKLASMLRSKF
GGSARMVVIEA
EAQKSLNDCVIFALDFALAAYQKRNSVFEGWHDNLASHGSIADQGERHRKYGPFDSGL
FRNHGVFLIKGW
GVLPPIFYKHCQSREVLQGVEKRQPGSLDTNVSTGGNREQDESLSERMEAFTDSRGYRP
RNISIETSRAT
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KIRHALSRS

>XopJ5-WP_228442257.1
MGLCNSKSVAGSVVGSPIATSPEHYPTSATEQTTPFRPSSPEASMSPSLHDLAALGSPRAR
RARSGRAAS
PSGTGIMAGRVSFPSSSSGPTLAAQLQDFIEALEHAERQGKQYPAAELDQKFQPQVVAA
QNHIHPNLDVK
VFDASASEPHALRQAIVNTGRGQRWRAVVNVERIHGKGAPSHGIAVDVSGGRGKVSVL
AVDSVWGCADTL
SVMTAALKGVKNATLTILNTGTQKDVINCKTFALANAKAMADNDDLMVDLHKKNFRG
KIVGTGDTVNDVD
VTIARGSDVLYVSFFQHTTSKDVFDDLPEHIREPLEESFDQNFREIEAGGKRRAYNTSIQQ
ERLKYLRDA
LLFADAEYWS

>XopK-WP_027703763.1
MNVLQTRPLPKRTHRDESERRPHHGDANARVAQAEAVYDVFVVAKYLADPLHGTADE
TAELINDIPPRGE
PGHSPEAGESAHPPADHPPAPDGHHLPPPPHAAHPAQPHPAHGPHAPTPEGHHGPHAGA
GHPADPHAVGH
AAEDGILHALAEEGAPAGAFDLAMSLSISGAMLPLSSLAIYAAYKETREVAEQRTHLRQ
QERRLRSEQAR
LQSGLDTTAPAGAADAYGHALSEAIDTNAYLQRRNVRDGAIAATSMASAGVIFTKAAS
ELGIQGGLAIAS
KSANAAGLVGHSAAAAGAASAACIAGSFVLAPLASVAATALGGAFLHQSRRERTHVAV
DVGRVQRFLQDL
EPGELSPGAQRYQHFVSTKLGAYDRFAHRFNQWNKGFVVGGITYTASTLTKVGVSAAV
VAGAAVAAPVGT
GLIIGAGLLGAATMGVGSHQFLLAHGKQKRYRRYQTEDMPGVDRALLAVADLLPAPEA
ESAASRGAPNVA
DQLQPTAVDVALTPVAEEAAGSDEDDIVAEPDPGLEPKHRQGASAARDAQPAMPEPAA
STADRSSARAAD
KVVPHHGFELRSALYACIDGQEKALEAFLQSGADDLQKLYSAKARSTDQSKDSGQSAP
AAPLGRRINAAL
RAAANYQRAVLTGKPREALGKAMRSHAKHSPALTETALAQWLQTPGSVKSQIAYMQC
CLELQKKYLDAKL
GAQADLPQPDVHDDPHSHGETPVATVDQAPERLLAQLHQTRTRDDTQQRAVGLMLQE
LQMAEQEQASPDA
RSQARAAARMPGLQQRLIRVLTSNAIVPQEGVAGFARFCMKQARQHTNHVRGTLLATE
IQAARIREQAAA
STT

>XopL-WP_218498620.1
MPQLPQLSDIERARFHSVTTDSQHLRPVRPRMPPPVGASPLRRSTALRPYHDVLSQWQR
HYNADRNRWHS

Page 32 of 50



AWRQANSNNPQIETRTGRALKATADLLEDATQPGRVALELRSVPLPQFPDQAFRLSHLQ
HMTIDAAGLME
LPDTMQQFAGLETLTLARNPLRALPASIASLNRLRELSIRACPELTELPEPLASTDASGEH
QGLVNLQSL
RLEWTGIRSLPASIANLQNLKSLKIRNSPLSALGPAIHHLPKLEELDLRGCTALRNYPPIFG
GRAPLKRL
ILKDCSNLLTLPLDIHRLTQLEKLDLRGCVNLSRLPSLIAQLPANCIILVPPHLQAQLDQHR
PVARPAEP
GRTGPTTPALSPSAAGDRAGPSSSATASELLRTAALERIEDTAQAMLSTVIDEERNPFLEG
APSYLPGKR
PTDVTTFGQVPALRDMLAESRDLEFLQRVSDMAGPSPRIEDPSEEGLARHYTNVSNWKA
QKSAHLGIVDH
LGQFVYHEGSPLDVATLAKAVQMWKTRELIVHAHPQDRARFPELAVHIPEQVSDDSDS
EQQTSPEPSGHQ

>XopM-WP_011346113.1
MTKISSASTSQQPQATSGDIVIEIPAQRRDDTSTPRIDSPLSALPPRPSGRRNSTGSDSGYE
TANDADLS
PYGSPQPHAPLRGEESSSEQFYDAEDSLEPSALPSLPQEHAAQHGSQAHASTSATGTARL
GALAASVRAG
ATHGVTTLLGPAATAVAAAARGVIPISFDKQYLGAALGHLVHQTTSVGPTTFVRELIGE
ALFAAFRQLPP
EAVVAMQAVSGTLHLALHTLRRNRENRNPDAAARGFHNLNLEQWEALSEDERHHKRS
EQQHYSDLVTRLA
LTGILSNIAIGAAGKASGRPEMAARLLASELKVAPYAAARDAIQATFRMVGMRSPTNGG
VSDPHVTSAGR
FYGMANVLTNLASNELEAPDFASARQRWAGLMSPFNMGEATRVVFQQAAVNAALNV
GLETADWLNVTQHE
ADEAGTQQISEPTWKAKREDYERVMDHSVARTAAINSNIAFGTAVNMIGTWLGLSPAR
SALLSNTLAGMA
AGMQYKVIAGTWQAAAAVREAEGARTRTE

>XopN-WP_011348010.1
MKSSASVDSASRSAGSHLPEIQETELATASTSAAVTHQSAPDPALSPLGRAPVRRSGANT
LGALLARPEQ
DAQALVPQPVTSSNATKATLARLRQQLASDNARAIAPDLAADLISRLRPMKSPGTTGAQ
ARAATHADLVS
RISEHDVIDWYKAQGLNENDVATLRRTALLSGMPNPSGSFLTNVMQYIVSPWINYATRQ
PWAGAGFGLAT
MLVAAPVNAGQQSAVVSLCESIREHGAHVIVPDKKQINDKHWLPELAHALKEKIETFAK
ACDVFREIQSD
PNSSSKERAAAADVLLAAEKELHQAQHDFVMTQGAHDRQCQGNRRQAVPRIMRSPVA
STLGLLSKTGAMR
ALSPTAQTVGAMLMTAAQHVAAGFDEQAKQEANNKLNLLYADVLTDAGKQKLASGA
AVSAEDIKTDKLRS
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LIQSPTQALVKRVTAGVAELEKLLADAVTAEGTQPGAITADDRDIEAGDASKAMQELRL
VRNDLEALREG
RLDEIDPNGTASKLLIGAEKSVLSQQLFNDIAKKYNYLEFTAQTAQRIGQMFHLIFLGSA
ASSVISKLVS
ASQGGTRNVPLPQSLAVSAISGGMAAVGALNQHTAITIKNNRREGSTDIGLGKQLGRGV
LGAMYETFSQR
RGTKASKAINALLEGNDVEALLATARALSVQEASTSSSQPQDLPSTSRAAPPRREHVSAP
SSPNRSRLEP
TNNEITRSKSARNLGTELHEFARMAGKHSKHLV

>XopO-WP_011346566.1
MINTSVKAINSHHTHSSSSEEPKRQSRQADAGADPTRIHPALEGLPSIRQGMQATRRDAT
KTSSLEHSRR
TEAFKAQRQAISMQPGPSNNPHLTALDKLQERDFEPALGGVKIPLTLNSLPGGGKRVQV
AGTSSRDVHVV
PAGIRSELQEAITDKQLLIQTLRQDLQEARNQGNPALIAQNERLLEQANADLRSLLGQVA
VYGEESRRIN
R

>XopP-WP_104613784.1
MPKIESTKQAPPDPAQLIQTAPTPSGSGSAASSSAASAAPSAQLGGLSIRPRRLGRASRAN
LPAASSTNA
QDVMAALFAAAPVPQGPDPFEVLSKASSRLKRFNDLAQKRDAPADIRALEARLESGKSA
IESARQALQAL
AELNIQKRMPVDNVEEHENFLVPHFAVAASLHYGACEKMIDQKMATEFGHVNTQRVE
MVVLSADAMRLQQ
PGPWLALRGHLLNALAAMEEVCQRIRSPMTGQGPRDSLKDHLPVVRAMMGSCHERMQ
TVRGMLVEIHSRR
LADEASECGLPQVLDGLRELEEIDSLHHAEVGEALKHVIQVHVERFSSTEHSLTPEGLAR
CKKVLVEYAE
IRGRAGMQLCVDAAALIEAGEHARDHLWPTMLDLAQALADQRQAIVDMCEFAVQDRQ
LIGTAAASPGQAP
ASTTSSVPTTTTTAGKSSRSRKARVRTPDASSSAAAPARRVMDERSAAQKQADEILKGT
RLESLPVAELG
GDFIALAKRLGKDTTDVERLIGDSRYDAATAFDSARITMQGWFGSSERVLQLKGKLGA
GDARIDHLDTRL
RLLQRIEHDFKRREADALKTDPQPRAPHLERLLAMNGLARVTSPRRLRSEDDIGDRGRL
FEVRIEHTPQS
NGNIPRPWFVHVHAKRPVTPDALRALDYKDLAAVHLKTEREVNLGARWEEMMRALG
NTEAKVHRATIGSK
LLGQLWVAGAGGER

>XopQ-WP_011349176.1
MQPTAIRSTVGLPGADMTADLRDPAPVAVPAHSAADAAAPPPGALQTIVGRPPRPDGPR
HRRAQSLPARL
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TPAQRGMLAELGVADTSVLTPTETAVLRELRLHRPPLPLDTLLFTDPNKDPDDVVTYTIA
KQLQAEGFLR
LTDVVVTLGDADMRSQRAQLAKGVFDRLALPEVRVARGQDYPMTSTQAREHSKFLAE
GAALRAAPDAVHT
DGVRAMRERLATSPHKLGMVVIAGMTDASALLAEAGDLVREKLASITIMGGIDPARDA
DGLVQPDTRAYN
NATDIHAARALYRRAQQLGIPLRILSKEAAYRAAVPPAFYEGIARNGHPVGEYLRDVQK
NALKGLWEGIQ
ANLIPGLDTAWFFRTFVAAQPQDPAAADQQGAMSFDAIWPQVTKLNLYDPLTLLAALP
GAARLLFQPTPM
HREGASPVEHVGHAEVVRPEKARLLLSALAKAALAQQDEGQRGR

>XopR-WP_011260681.1
MRTNFLPRSYYRGAAEQASSAAADVPAATPESCSSHVLHQAPRTDAVNNTSRSPRAML
ASARKSLASLRK
RLPMMCLGSPTTEATQTPGKASTPHASVQSPPRPQMAQAGLDAPAPDAMGKPFYLNPL
RPPPRHQAPVAP
ARTREPVQVRPSRNEDRWQQQQSPHRRNATTQAPRQMEPTRAAGRVPVREYEQNGSS
HWRQQAPDRIVTD
RVRQPRLPESPPLPASLSVSPTSSSPTQGKRQTLLGRLNAQLVPYNQRKYQIDTREDPTPT
EEERELLRT
RQVLIDQRNEIRDIQLDSMLTGLAPMENIHPPKTTTSRVSVVQHKVIETNRRAFLAVEGK
ELDMGLIGRD
YARAQRRIEPLEASGADYRKIKRLKRMMEGYQNWLALRQMIDDINDQLALLGAPQLSD
SDPSTPREREDA
AQEQLDRHGDSMENGYR

>XopS-WP_039418869.1
MAPALPEHGTAEASTSNPMPHAGNMTAGPQEHTAVEGCAGRQIADMWLSSLERPARRP
SGSRSQPTAQSR
PQSKLEKLTEQRQSMLQRAIILEDQWRSLQERCARTSVGGRQAFNLDILKGIIDRDKQAL
ERMGGEGSYI
AERHLHRIERTLQDFEKKISNQKKLQSHLAKANDFLARLKLLKDELSSRGENKDILNDID
LNIKDLEGIL
NELTRIEANGAGIQYDGCRGGAIAYFDSVTISLEAMLRSQDSGYFDYMRPALANVLQDG
YSPSRRKAVSD
AGMRGGASDGIS

>XopT-WP_199285673.1
MRPLSPNSAIIANDLVDNGLAGSDSPDQAIADTVNWRRTQHGQDALAQLAEMAPAPWR
RRVLPADPTPYR
IQEIQQHRLNRTSMSMQSVPPALSLSGELAFDPMQFLDIPDTPSSAPSAPALQEVANRSEL
SVPLGESVD
SAAIAPPTPPSSYSHGVGHYPAPSASLLASSSTHATVMPVPASTGKGPIVAGLPSQAPGSS
TPGPIPKST
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RSSLEKVLDPATGKFVSKRALALREQVVDPVTGELVSKGALSNRKRVLDPLTGQLVSRN
TLSKRQMVTDP
ETGEAVSRATLANRKRVLDPATGEVVSKATLAMRKKVTDPATGEVVSKAALAMRKRR
RLDRHGN

>XopU-WP_011408937.1
MDALLRALPARATASGAQRRHVGTLPLHAALPFQLPQPPGISSPVQENPVAPHAEDHED
ASDALDFQVIA
DDGPAALKAAQRTAFIAWAVEQARSSRDLRAMVRMAEAAASQAAALQCLLDPADVG
HVLEGYRVPPEFQK
MHRRMLDAAAAWRAAGEQYGAAQAIFSKLHPEADAGDARIQAAQAACESAERQLLAR
HQVFWAARRSHFP
PMLNSRLQRDIQAHLVQCLRQACDSLDADAAVNSETLPRYGMDSVLCWELAGMMQA
AAQRLECLRNGALS
VPAFAHLPAADRAFQQKEWTSRFIADAEALEVMARRLRAAWGDALLDPLPVTQAAAD
ALRENLGSAVRVA
AWKETCLRRSFGLLLASLGTLRSRAESTPVDSCMPGLRQLERLRQLCGVLHTAASLPRV
LERSLQQWTAA
EREGSAAFIASLCERAIAQAQAHEQEAQALLDKAFLALWQSGSALLGGEVCSGFSHEVP
ALDLPQLASWA
RAAGVSLKAMPLPAAGQGSEMAVDRLPTELRLQGFFALADACELLGQPPARTQSALQR
AERLRTVARSAR
SAARGAMAEPLQTLARQCDAAHTLCLVAAVRAHAAEVSQLFAQSRPTLEAATDRLGA
DLFQSWHFAFMPA
LVQETEAEQAPAPHASSAGDAPAETTLPLLESVRSIASEVDALHRLSIPMPQEMPPDAVQ
EHRCARETLD
VMVYAARVSSALLALWQETPFILLPCAASSRTARAAEFVRRAISMDLDVPVPVEHAAG
ADAMHALSLARE
VRRRGRQMIVALKTMQQVFQVRTDNPLQQVQHLRRIRSSRLNAKFDSIDASFDSSIRFVT
DLEAELQSEI
RGDERDRAGKERRLLADWRSMLEWRLGLEKILMLSRIAVAIQNKELDEFAPDSEVAKA
LVTNVLQFLALI
RNLTYHNKKAQQLGPLRENRPLMVTALRASLTAIRQMQDCDERTQLIAAPCMQGAGGS
RARAGGPKQARQ
RRRAP

>XopV-WP_011409498.1
MKISGSASRGLHEHMDHVDPRHAPSVRDDIQLGVHSQLRELPRMRRSASAKEQSRAFV
ADSSHLDALFGS
TQPARGKQLEDGVHRTPIQTQEIETLADGNARIKINSTRLFVSTAPALDMPRRHETAKLS
EDLGLSEDAI
DRIRSTPMFHEQTATGASSAAPLAQRLRLDDLRDKKVEYKWNIASNGSLVIGEGHPGVV
LDEPMTSKSAR
KKKQPYAQGHVTLVGGQPWNKTPWQENRLIPEARLSGTLYYDPNGALCIDNDSGRFSE
YADRTPQHLANV
AKLFESYGVTVTPQWKEKKQIPLQRLPAGAAVAPPSSSEAGEAAHSEPNGE
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>XopW-WP_228329674.1
MKPSHIGNAHFSHPGSSNAEVADTSRRQQQSSGTTSQEHVNPALEGLGSAPRSRRVSFGS
WVGVQGESRP
VGLDSREKNEKYQDGKYKASSENRQVMIEEYGRKTAERLYETFQGAPLPKEYKANLKA
GSPSYMRIRGDE
KERKKEGAVALKHYEYLARDANDPKVNYEHKTLYAPKEVRRSRLRELEADADQEQGG
ASSSGS

>XopX-WP_011346212.1
MEIKKQQTAGPSSLAPLHDIHTDNAPVADATSPTQTPLHPSLAALTPRSRSRASSADSEH
GASPVPSHDT
EPQADSPERASGPSTAATLAARANAALASGVQQAYAAVSKGASNLWSLADLRTMLQIH
ADDPAFLQMVRH
TDPEQSAPHTLAACRQQITQLRDAIEAATGLEARFRQQLLGDIKAVEDALQPLEHGTPAT
GRALKSLANL
VNLWPLMVPSPLLGNQAKTFAYSIAAATKGVMTLSASALRPTADGLPFPLMGGQLGRD
ANEMHFYSVLLN
GLFLTTELPKKFGTPSMRHQAEAVENNLGFAAAASTACAAMVLTPFLWNSLNVLGNRL
QHKLSHLGAGIA
ENAGFQSQAQRLRARLTPGQVSAQLRTQLNEICAALEHGREAFQQARRDFTDPSQGREL
TRTLNAQCTHL
LETLDRCSKRLSAALQVDQDQPATLPRQVTNHDIAPKLALALLGAGVTGLTVYLIQPDRI
GTVDLLADSV
VVTAVMMQSAVNAHATRQDAMERFKAMCSGSLVMALALGVEKLSKTFADKSLIEASS
SSPYYAGAIMSLM
SMTMPGPMARGAELAMNWGGGQIMRVFRGPDGTALATRMPSSPEELIQHVQDTARYV
QSLSPEQAQEYAQ
TVADSALQGIEDAGAQAQTRPASSVTITEITEANEEEALAAASASPEQRSPARTHPSPDQ
AAASTVPSS

>XopY-WP_011408080.1
MRPVQPNPAYSSRALHADEATPHAVSPASEEYRTVSEPALGRAPSRPAATNLPGGVRRH
RNTQGPGLSPL
GLMKRYGDQTQGHDGDSSVLPRPTAAEMLRGIQQMDRHRSNLDELCQFVEHLTLVPSH
DGTTLDCDPTTA
PPSSTAEALRLFDLNSRTPVPLDTLGTLVEGFGFGRPNETSQAAPAAPSENSDPSRLLRAI
REKDPLLGE
RLASLVERREDTPAPPPTTVASDNPDICGHAPAYSRNKSAIGRPAGCAMRAGDGERNNN
RAHWQSVFRRL
S

>XopZ1-WP_011259177.1
MPRIPLRPSAIAACLPGMAETISHPSGPSAKRQTHNKLATPDPRAFEAELIQAQDDPLDW
SATLLEQASQ
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ASVVEPGLKAAPKRRHTLLRPCGKAAELLGMSSGAPEPHATLLRYSSVQCERNRPADPS
DSHASAARSPQ
AALPPPNASQDLNGALIRRLEQSNHDLAARISQRRRDELKYAHAQTLQAAREQLALRAR
RAANLSDSISV
LTRERAALLQQLHGCNVQTDAVSAAMQDLQANILSARAALHALPVDPQLRAVVTHAS
QSAANTHQSADSS
PLQLTCTRLENALRDARARGDALAKAVFFGRGSAQATEAEQALARTNAQIDQLQSAYA
QARDALQSDQAS
SSTSAPASRTLASHLAAEQSQEIQALRTQLARDEQMLSLQSVHAERCQRNARRLQERLV
QVEATLKQAQH
SSRVNTKELWQQDHTVSALEAADGDMQRAVETAAAQSPADEARRAPDDSVAEAMAA
LLDALPGFREDTIG
PMSRQVLRTWADGLHRRSAAFGTDALQPVDALNIALQALSIASQSDATTAANVLQRLG
EVQLRELIPPPQ
VSNAAEAVPPMEAVTTCVGLLVSVPRGMQVLLHMLREEPTSPAREWLEAAQVHLRAS
HRLALTPDAEQAE
RAWLADAQMGARHAVHGATPLQGLQSATDAQRSAFHAIRNGYETTRAGSPYARVNAS
LQMFAQWAVAGGQ
TRGKRALNPFNALKLGMKVGASEALPTAGRRANDAFREAAGHLSNWLVARRHIQMTC
GQLPSQDELAMQA
LAECVQWLPHEQSATELIFTAKVLAEIEQRARELQDSVTASLSTTDARQPAACHPAIASA
WVALRTSRMR
LPETLRLIQRGLLDHAIQPNDTPAGAAPLDKELASVARNHFHQAVGNASRFLHEGDTSR
VRSPRALFACL
RNVMERLEWRDKLRITEQRVIGLNTTPLSAALAIIPSGLGLKLSAGGQVSSDRSVEIYMG
RTGLSLQIGQ
QKARQFQASTGISAGVLLPGTEHAPVGITGAAEWRIKKESGIEHGVQIRVPRRGKGQELE
QRAQFLAMFE
HLLQLAEQSGGDTAQLTERDFLAELLAHHPSITVGLIGHAERNSSTTESSVSVAAGVRVG
NMDGRPRRAT
LGASLGLKARRETSRSQTPIEGYMTMVLKDSTAQSRVDIAGRASASLVAQQWTQPSAG
NAPPSPVARLSM
ASLDLGYSRELHLAGSNTFSTLWMFNNEIDPVRTDRGFEFFNFASFEREVKRNWQLWTH
YGISKLQGKVD
DQRLYMVAERQLQDFIDRVRIHMQDNKFASLIVDWVLQAEAAPRLDALRAQAQLLRV
AGCEAQAAEADRA
FDELINHPSIWEPTILILREKGKRQRERGIDFFVKRQTNQSAEAMRTVGQWIPYEPVP

>XopZ2-WP_039421390.1
MTRIRPSTLTFGLPGNSHGAAHAGTPSTHKQAHHRLHQLDGLGAESEARAAEMDVGAR
VRRYIAATGPAD
TGQDTPAPPKAGRLRRVKQSLQKLARFAGTAVGLARHTTPDHMRLLRYQGTPAQPAPT
AAAGPGDWHALA
PLQAAKFSTSQRLNDARIAVRKAAALERLVLLHIDRLEQATGLHAKRAPRLADRANETR
KRHQVLTTWNQ
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LLRHHIANCSERLARTEQQLQQRLDQLTATPAPATGDRRPRLGDLLKHEAELDRIRALH
EDARRLSARRE
KQQAWLQRLEASAASLHTTLAQALRSAHIVAGDLFETAEHADALHALLPPLSGLTRSLE
RELDSAVADDL
RAGQALRAASDALIAAQIAHTASSASDVAAADALRKRLSTWASGLSTVRFGEQAVPAA
GVVAIALAALRS
AVAGVPGDNRADEASLLLATFEHVRRSTWSALIPADPERPDAQQDATMGEQSVPRAAIE
AATIHWLDTLA
RVPRGRQVLGHLIQARHERAAAPARQDIARIALRADTLLRAAPGDDATTRRWLRGARR
AAGAALHAADPA
QALRDCSSDERAAYHALRNGYESRAPGSAYARANAHLQAFGDAVRTATSPQPANARTP
NPLHALSEGLEV
GSATALPTPRRRANLMLEHASVALIGYLSALHAARPQGWVPSQAELNWRAAAELLQW
VDEDVDRSCVVFD
AATLARITERAAALHAHHQAQASQRPGAAVIQAAPPAGLEHVWQQLQSGRCTAPAALD
LVRSCLRVARAE
HAEHLAQRQPDDASPHDALWLAHADECLAHFDTAMDKSLQLVKQTGANALAHHEAL
LDLLRDMLSHLEWR
DRWRITCQRTRGANLAPLSAAAAIAGSAFGMGTRLIASMQCNRDASLEFYMGRTGLYL
QISRQSATQRQL
GAGLTAGYGIDVGSDYAAVGVAAAADWRYRREVGVEDGLQLRIPRLGKGREPELLQA
FLNMLEHLVRQAT
SHPAEQPQGADWMQRLLAEHPDASVGLIDQAARVSQGTECSASISAGLRAGDAHGRRA
GVSLGLGVRSRQ
DLGWTSTTVAGYMTTQYVDATAAHRVEAAARLTAGVQVALAQHRSEGSSPTPVASTT
ASAIDAGYAAEVS
ANIATAFCTLFQFGGEIDPVRSDRATDFSQFAAFERLVRSQWERWADYGLVKLGNDVD
RTLQPVLAELQL
EHFMQQAKRFADGNALAALFADEALRSEAAPLLDVHRALALMAEHAGDHARALAERT
AFDALLQQRAVWE
PTLLLVREKAKLTEECGVDFIVKRQRNRIAEAMRTVGQWPAYEAVPRAAGSAPFDRT

>XopAA-WP_041855088.1
MQIKTAGLGPNAHPHGPVSGDGSSPADRSIEIEAGHGSDTLSRACPQPASETTMGLADLL
SISSQRPSRP
EVMPAITPAGDDEGVPDLRSQPARSGASQPCPANPGEARDVESGLLMRDCSSRIAAFLG
NLSVVQELRQF
DDSEFVDKLRNELVTEPGCREPKTLLAAMGERVNELRSHLNKQASTREEAEFLAEARRY
LEPVMTSFETD
IHTLQHDASAAKRIYQGAMTLLLYPLPLATLFTQKTGTYAAFNIASYTYTAIQLVSLMRR
PTTDAKLFMK
HAINRHSLVFFISLIYAVPTFYAKAAPLQRNAGFVAGAAMAQGMMMFGLRLGQDLMDS
MRLRFNGAFNRR
RDLPDGFRDAIEGVVGDLRAGLSNVNRSVGEFQQDRRITPHMDRQLTFFKQDLSRIVTG
LERLVATGTRQ
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ESPLAASDDPPGPLEAVRRTLEASFANNPDLKGKLALATVAFAVLGSNIALMRNNGLAL
PDFIADAVVSS
TFLLREALSPHVTHAGMNDSVSDTVGGMTIGLPFSVATVMSGYMDDPRANPSGFIAGT
VGYTAAYLLFGR
VAGDVLSKGLMATSGALGWGQQQAIRLGRSAMALGFELVAGHRSPAAADVHDLAGIE
MADVPLEPLCFSP
SQRASAERTLVGTLEQIGDEWYDARDEWEGESEGTAGRDAPWVDAPAELPVQPVPQSE

>XopAB-WP_011409110.1
MPRHVRCNLMPRSPTALVRKSIYLPYIPKGICPMKSSASVDPASRTTGTCTSKIQEPQTRQ
TELASAPPC
ATSRIDSAGDPALRPLGRSPVRRSSGMTPGAPLARPGKDAQALGLQPLMSSSTAKANSA
PQGQPSIFPMA
QSHPEHASAPSSLSRAKLGHTSSEITRAKSARDLEMELHKFARLAGKHAKDLV

>XopAC-WP_011269629.1
MDKNLNLWDMSTFIQQYGALTADHPTHTPEDSPQTVPSPRSSSAHSPEIQELRSLQETRP
ARLGARSQSR
SSKHGLQQCSSSPSDESFRLHAELAAWCERVETKPSLLAKLGCCAAPPVVGDHREQRRE
AMERIMRCLDA
GQAGTQLTLRDLNLSQLPPGLHRLAHLRDLDVADNVNLTRLPEDLSLCKHLERINADGC
SIAALPSKIGA
LKNLSEISLAFNELRTLPDSIGQCSSLTTIVVPGCKINKLPASLANLTQLKKLDVAANIELS
ELSPHMNL
DDVAVHSTQTRLGLMHRIFKAPTFDPETRQRLSYQASALRDRWAALSHHLSPQARARV
DQMREGASTTLS
SQDHKASTAWKTATEKVSSWAEEGAPITLDRIFKLNQLLLPEGDDDNDPIGGQLRKVGI
QAAPSNTWTEC
RYPPPETLKDEMAKFSGWLEHSEQQAHARDALGHIEFAAQLHQRLVSLHPFDDANGRT
ARLAMDWALQRH
GLPPAPPVGEASRLPASFLGGKRVSPEKVVLETLEGIATVMNQVHQ

>XopAD-WP_011409710.1
MKTHATNPTALRTHSPYAHAEKPALTEDQAAASSSGMHQPLGRPPRKRQRIESDDPRAS
TPDRQPFTASD
SKKEEIDASEGAWDRRFRQGQPAAVGNERIKTERYPDKVIADVGAPSAQHRPQRSSQHH
GVEARAFLRPR
EQLSESSARKRPREEQAPSRQSKRPFHGMGLTTEDLRRAEHQLDWAAKKRLQAQRQQQ
QRQLSEPHGMAR
NHNAGLCMSMAYDNELAHRMRNGMALPFLEESVNAQVNAQRLDKYLQLIATARRAR
AGVTPRDLDRCTEL
AAQYLSGTGWFEGASLAQLAHVGNKLSKHPNQPACMEAIAWIAGELTQADDLVGLGG
YPSALFLNAFSKN
LDSGRCERAVARLARHLRREDNARQTLNAQNISLALNAFSKWSDNPDCQAVAHRFAAL
VASDDRLRSAMD
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AQGVATALNALCKWPDTPDCGNAVSALAERLADESRLRNELKPQELGNALNALSKWA
DTPVCAAAASALA
ERLVDDPGLRKALDPINVTQALNALSKWADLPVCAEAAIALAERLADDPELCKALNAR
GLSTALNALSKW
PDNPVCAAAVSALAEWLVADPELRKDLEPQGVSSALNALSKWPDTPVCAAAASALAE
HVVDDLELRKGLD
PQGVSNALNALAKWPDLPICGQAVSVLAGRLAHDTELCKALDPINVTQALDALSKWPD
TPICGQTASALA
ARLAHERRLRKALKPQELVIALHSLSKWPDTPICAEAASALAERVVDELQLRKAFDAHQ
VVNTLKALSKW
PDKQVCAVAASGLAERLADEPQLPKDLHRQGVVIVLNALSKWPDTAVCADAVNVLAE
RLVDEPDLRKELD
PVDVTNVLNALSKWPGTEVCAEVARLLAGRLVGDRLLRKTFNSLDVVNALNALSKWP
DTPVCAAAAGALA
ERLAADPGLRKELNPVDVANALNALSKWPRTPVCAAVASALAARVVAEPRLRKAFDA
QQVATALNALSKW
PDNQACAAAANTLAERQLREPDVRDVLKPREMTNALNALSKWPDTPACAAAASALAA
RVADDPRLREAFD
VQHVATVLNAMSKWPDNAVCAAAAGALAERLADEPELRHTLTAHGVVIVLNALSKWP
NVPVCAAAASALA
ERLADEPELRKALSAHRVATALNALSKWPDIPVCATAASALAERLSDDPDLREALDASN
LPQVLNALSKW
PDVPAGGEVVDALAERLVDEPALRNALDPIGMANALNALSKWLQMPVCAATVEALAA
RLSNDPGLCKALS
SQGLTTVLNALCKWPEMPVCLAAASALAERLSDDLVLRNALDSQGFGNALNALSKWP
DSPVCAAAASALA
KRLTDDAGLRHAFDPINVSQALNALSKWPGTQACESAIDVLAATLANAPGLRNALSAQ
GVAIALNALSKC
LARPVCRSAFVLLAERAGSAELPWRQFEMRGIAVVANAMSRLSPLDEEDDEQFRTLAV
AKLQAMAGHLDL
HRERFASASATDIGVLFKALASARLQRQMRSLGQPALERVSALIGDDGLRQTSLEGIGSL
CMGLLPLIRS
PELTPRHRGQALHVFNTLQPIVARKIDLYLRSDGARASAAVEQHATRCPALTFYQVLKA
YAVVSRQWKAR
HLDGPRKQLRQRRDELLKWVDLTLARTREAIEADLGEMSWNLIAQIEAGEQVFDALDL
RMAKDAPAITQA
HPPTRFDLDSGRLSMASVPGRPVAPAPGRGSTTHVVVDLVGKELSTNRSESDKPYSLFA
RLTGLPLVEVQ
LPGELSTFMLARTFNYNGEPWRFDLFGGSRAARSKSGSGSLVLSHRKESASLLPAFRYA
DTAPGSSLMHL
AAKLAPQREDWSRMQRSLLEMVPSDHVVEGTLRLGVFDDVEGPAHPFKPLAVDGTAL
ALCPNDGCGFLKL
EVALAIPAFRKHYDAWHAVQANQATEEQRDLVAKDKGPSMMPAQALHHYPRDAAAL
EEAHAAMQERLQTL
EPAGDDPLWVYRPLIGGGYKGQRVRAVPSADDKVHLPQQRSQAFDVTGGPLLLGKPPY
DKENLLPVPEQR
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IATVAKGDATAAFLSQCFGIQYSYTGFDDRSGVDPQMLHSKGMLVVVPEQQWPAAFSD
TDLACSKEDLKT
LSCWTNGRDRGALPRDILSTGSLRLKDIVEPGRLGALPIDELRKRDMDTDGDDAFIYAG
YPKLAALISRV
MDRKARLGRQKSFKPPKTATPAIDPVSGHYQPGRLSEIMALKRGQRITSAAATLAARFM
GQPDELREAMA
RDMMFGTYDGIERGLRDGLRELLEEQVRDPQVLATLRVQAREAIKRAHLPEAREAAEL
LHAQLRALAADP
AADSAAPALPEALAEAFPGLAKAYEAASGVDARIHAILDNYPVCRLSHAQFPDGQPGLV
PGEPELTMRNL
FTIAIKVGTDALKSDTGTALFAKIVEACERAERCFAERVRSLPYSRVTARAMQDGRFDPE
QTKLLLQRMP
SMAAGVMEDALEALQQAGWIDRSQPPAERLRDVQPQDIALKAQTLLGRARQMEPQVT
DMLQNIAARHGGQ
LAGTQHQLKSYSSLQEKLKQRVALKKQSLEEAAASVNDALRYSVVLEPQGFTAGLRAV
LAALDDQGHARV
KLTNQFTEYSPSFKAINLTLRSPEGALWEIQFHTPETFALKERFHDLYKRTHALALGGAS
RAEQRTLQAP
ALEAFKRVASPPGCEEIDDWQEETVPALAGTPPALASEQTPVNAGASPAHRVFNAATGK
QASLTPVLNTL
ADGLGARLWGNVRYKASQGRIEQVQQAPFQKSLASIKDKIRRHLRAGMTAEQATQSVG
DALRYALELPSE
GFVAKVQAAQDALRRQGMTCVNLQNYFTSGDGTYRGINASFTDAEGYAFEVQFHTAE
SFNAKAQTHLSYK
RMQLAQARLDRERQKPQPDPIRQAKLTQEIAGHKKAMHEMTANVSKPAYIERLGGRA

>XopAE-WP_011050288.1
MAERVRTGYNLHDGQRDTSREVLQSVADAIRRAATRHSTELVLDYGLPATTLPDAIGRL
DALQKLTLLHT
GLQSLPDSLGQLHQLRHLQIAGALGLKTLPPSLTRLSNLRTLQLTMIPLDELPVGIGRMQ
GLRSLTLGGG
HYARLPASIVELSGLTELRMPHSSHFRELPENIGLMQGLRSLEVASNSELEQLPGSLTQLH
RLEKLTLSS
NRRLAHLPEDIGQLRGLTELSLKNCAALRQLPDSVGDLAQLQLLDLRGTGLQTLPQSLA
RLPAQCDIKVP
DHLAGQLLQIRDPERAAREPQRAAQRLAERRRRAPVPAAQQAGASWNRMPEFARVLRT
VDADLGERFDKW
TQGLAQTARISGASITPADMPLLDQVVTEAIRSPEFRSSFGQFLSDHTLKTLNMDGMTQV
GGFGPAVRGD
VKTAFAEMLKHKLMHTQDHQTALGLLQDALQNPDLGLSREMLLRSRNELTGRVEMWP
PLKAYISMHDVEG
QAAQDAAITWTMAQFEEAQQGGIGDAEAKQESERAQANANRFIEQRARVLLREWDIR

>XopAF1-WP_008577605.1
MTSSINRYSYNPTNFPQFEQLSASQNQAERSHPSAPLKDRSHEEAFPVRLASTRIKRSSGA
GREFALSRN
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KPIKGVGYSTQPAVTASTGTSKPGVLCMTDGMDLCVGVAVGGEKPSQNAGKARVFHV
MPENRRAQWEIKS
YIESLRSQGYAAKAAIHGGDSSSRSSVSKIQAIEATLGAMDVPIEFSSTGAGANNGNGPL
GAVVEENGTV
RFVTNLVK

>XopAF2-WP_227479740.1
MGNCFSPISAADGRTYSQPNNLPQRLEPEPTFSEQHFTPVDTPVDSGPLTGLSGRPIKLSH
HRLAQDGDM
LVMMPVTFYQAARSHAHNQIKDRSQSAFPLIDVESATAGQDRAFAIDHFTTVKVAGFN
YNVTNDAHTTHL
YSTGTSLPNTPVITDGMGACIAVAFAAERIDPSTKRPMPGAKVRVFHVYPFSRQELAPGE
VMKAIQRYID
ETREDGLALRVAMHGGLSDSESSIATASALRTLFDSQQVPVEFDETCEKRIEETPLGAVI
NDDYSVDFIT
QLVAAE

>XopAG1-WP_272820829.1
MRTKAQLPLTAIQRFLAHDAASTQAPSASASTSLHKNETAGLLAALPARNARQGAQRK
SGEKEGARQNNG
GRGGQWASRAAKYALGIAGAGYVADNFVLSTTSLVDGKGGFTSNDRLDKACAKAETY
YARYHSATEDERA
SHSRPFVPIRTCGSNQFATMTDYRAATKVHVGHLFDSQAARESLVTNLACLKGERIKQE
CIIRYAPAQVP
ADPDLSKSELYDRKNKYSLVGMPNAQTGASGYTSRSITQPFINRGMEHFRQASQSDKAL
SLRQCMQSLER
ALQDTDKLGKQAQHAAGQAILNFRQVYAADEHWGHPEKVIMKTLIANGLLSQEQTDRI
DATLMFEDPSIS
VLKRNTSIAGPLLQKLETKIQSKRLQDQPETLADFMEMAKQKNMEGLPIAHFKLNAEGT
GFEDCSGLGDS
FTSANAVACINHARLMSGEPRLSKEDVGVVVACLNAVYDDASSIRHSLHEIARGCFVGA
GYTTEDADAFY
EQICKDAARAFYAGKSMTSSD

>XopAG2-WP_007970248.1
MRVAKHNVKPVVSLLVNEASKNSPTSAQTIGGANSLNEILSGLPSFSKNANRTSSSRKTP
RRLASLAKTA
MKYVAGTAGAAYVYDNTANRFFLSTTSLHDGKQGFTSDARLQEAEKKAEAIYAEYHA
HECPDKIEVKRTS
LWPKLVGENAFVTMLDFRSATKVHLKELINTKEARDSIALNISCILGERIKPALLTEHGV
VQAPVAFDIT
KQDDFELKNKYSLLGVPNNDTGSYGYASRSILNPFIEKGEKHHAQAIASDQALAPRDCV
AALQPMLKNSQ
SLIPEAQFRAGQALLILRPLYCGPKTWGDAHKVLMPFLESKGLASTRENQRLGETRPFTP
SDMEKGVARR
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NTSVAGPLLHELNMLIQKSIYKKDEEGMSDLRSKNLREMKYIPISHFRMNDDCTGFEDSS
GLADSFTGYN
VAAYINHARLLSGEDRLSKQDVVAVVGCLNAVYDNASSERHTLREIAHGCFVGAGYTV
EDAEAFYKDVCK
DSAREFYGGEALRAAKSN

>XopAH-WP_011037263.1
MWSQPVWNPYASFDTGTASSHSQAVQGTATNYLRGPANYSKLSSEEQSLVGAARWPD
DAPGLNISNKSNT
QDNKKYCKSLYKASRIAGGSIASGQINSFNDLWQKATQWRLSRISSGDASKGDFAAER
MPNTRFVTSLRR
PYHSVIERARNHPDAETELYEGEYFKEIEVKVYRQCGAISGETIPMTTVSAAVDDNAISA
RLRNLPKDKR
QQARQSMASSHPNMITHTSAEYIKTIRDHLESLYLQAIDPSLEKHEAFELIARLHWWAAS
AAPDKRGSAA
KAEFAARSIASAHGIEMPPFRHGIVPDIEAMLRSESQFVADYPNFFERPPI

>XopAI-WP_011052119.1
MGLCTSKPSVVGSPVAGSPEHYLTHTAEQTTPSTPSSPEAPMSPSLHGLAALGSPRASSSP
RPLSPLVEL
NTSDLIKQKKQLWQRVQHDGAQFRSTPEERKQFKTALITLWGEQYRPERQQRWNGMM
QRMAQMKWNHPEL
KYMATEDLVALQAWTTDDYEVVQDVLEKEARPTAHGLAFAKCIISALHSLPEEYSYQG
TVFTGEDQLPDW
VSERYQERSITTDRRFFAASETKNASWQGMAVEWESNSTTGKRISMFSERPNEQEVLFPP
GTRFQVTRIE
ENETHPRLKIYQSQIA

>XopAJ-WP_014504815.1
MKNKTDIAGIAGLSTSHVSFDDAESKSVLDGSTQSTPEYKFQTPLDQLPARPAGPKSSNT
TDAYIHESLP
HSVPIAGASTSAVTHQQATQRKGTDEIYGLGSLPSAGPGRWEYLANPGNWHPERRKLH
EKLLDQARSSAL
TLAESLESDGCQPTLFALRGNTATGKTRIATKKIPVLAAALKKTAGKGCVNPDVFKSSL
AKSETGAKIFS
SAQVHSESSFLADRFEGGLRSQKTGSGAIASIVVDKRLSREYEIDSYIQLAKETGRKVELC
DIDAPLENS
LVGVLQRKPEGEDPRPPYPVVSSGFVAVRSNRMYVIDRFIADPSLGNYRLFGTAEDGEK
VMVASVIGGEF
SVENAELYEKITSPQLSVTGDLADKVIDKELIDRLENNIADPERAAKTRAALEKYSGKSW
SAALAAHSEL
I

>XopAK-WP_269466020.1
MKPASIRPDTSTSTAYTAEPPPSADPADGIAQWPAPHPDCQGLPRQRPRKRVADTAGDG
DGARAGSRARP
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CGSDAFAIPDGFTREQIQPFHDLERQYAALFCTSHIRAVRSARDIQASRTMDVDMDACV
VINLAQDGFDS
IGTHGLSSCVCICAKGKNPRGHDILGLLHYSGIQDAQDALSEIRDDMREEGVRKPDIFLV
GGMISNQDEL
GSFEIERDLLALGHDFNIVGAKLHPSMSDRNGEENAINLGMTADGIYYYKSW

>XopAL1-WP_274360846.1
MPKIHRSNGLHESHSPNGLAGFDQESIVKLHEYTAPEFLGLSKFSSKKKEVNASTMQNL
KLAEDAVLKVK
YLLPYGAGNQKTDISYTQGESWARRAMLRDNEYNQDPIQNAGRAVAYQAGNCNEHAN
VGYTLLAASSLNA
PLLRVSDADEDHAYVLIGDPRDPTWGEKDTVVVDAWVTHPTAMTLDQSKGLNPQPTPL
FQRPPRAQPDAR
ATAALANVSPVTTENVNKYLLEQRGAPEIGQPLLRHIDAYVDTSKFFNERVSVGDPSTR
YQSSALSSKSF
DKIMYCTIEKENYADAAWRGNGFRW

>XopAL2-WP_012437264.1
MPVNRSGSSSSVVREWSPLCDIHDDRLQEITGNFSPDPVAVSRKTFEAMGLASRVVKKT
GYKTFPDGPGN
QEAAICMSGGRSWTRMKLARDMINGGHCSDEFEELKTVKEFGGGSCGEHRRLSAAELR
SMPRKMPVIQVR
DSGQDHNYVIIGDWRDRTVGDHAVVVDPWPMLKKVHTYGERLESSTPIPLMSYPPGPA
EPNPSLSEALAA
EPAENSKMDRFTKMRTKSPAGPQAASALVRGLRENNSCWDLASSTNNLHQVYVSPDG
DWSAFNDAPTDYV
NDYLNAKDFLKSI

>XopAM-WP_012438997.1
MTLPDSITRSSQSRQTPTLEPAEPATASPQSRPAPETAADILGALPARAGRRASSKTANAA
LHVQNVSSH
GGRRARMHLEGAAAADGDVTSLMEACLARRPVVHSESSLGGGGRLLRYMPDRDDSR
MPRNEAFFTTIPGL
LIAALTVHPAVERRTGTTPTADQVASQLADPPIGQLTGIWQAADGQCFALRANQLHRVE
ASGHWAAVPLP
PACDAIAHLCMLGRQADGGVYVRAGELCWRAGNEQMSIAVGPTPEGALLRFDADGRP
CMLHAGVLRRCDD
DQPGRVVELTRPVAGGPAFESTPAMPVDVLPLAHAAVLVLDDKGRVYEADMRGSGPIV
ARRLTLPRPMGS
EQGWAVTSMGLSTDHSVHLLLEHSDGRRISLQRPAGQAQFQPAFMLDRPLLLMRSEGL
QMPADEAMQSRV
VLDGHAQLGHLDGVLHYSPSPNQPWERLTLPGGAPLTGVVSLHSGPRGFVDRRPVFAL
LAAPSRLVELKL
PGRTTWLAAHAAPSTPSGGPLAVVPDVVEVRCLPIARFDEDIAQAAVHADRSAVVMAA
SGRLIKVDADRN
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SGDVPALEGVVAIAVGLDDALYALSQPGDGSAHVHRLSHDHDRWEAFPVTLPQTSPLPS
ALRTTRTGQLQ
LRLGAQWHTVLPAMTGPDRARLPARVAAHASPDDVAVSGTQSGSNARVNRQQASRLR
TPDHDAAVSTTLL
GTTSTDPLSLRSNARVLAQSGRAQAAALVKVLTDVAGGTARAVAGWTGVGYAPTTQQ
RRLARFRSEAEQV
LSLALEMFDTLPVLAEARIAGAAGPHQPAALSQSQHERLTTLRKTTLAGLLRDLRKIGFR
EGVLAADFSM
ADGGCTQRASSTASYRAAELWRRARSAVMRTTVQNSDDMLPHLDRCIAALAGGASLH
PQALTAMEHAQLA
ELREVSHRLKAAGVRLPIRNGRATDASSDPHALRSACLLASLMEYNALLDVDDAAALE
AADARQRQSGLR
ALAKLGLSSWRELEAFDDVVTTFREEVATPGSARQLQLLKSIGLSPGAAPDEMAARMID
VLQDLFNRSTF
FTSRVRSAELRGSLGSTQWMDLNPVSVGMGGEAIHALGVERIGDSKDGDAGLVAFFVR
HAKATASGTAGI
RIDLRPGPGTGAHVYDADPARTLSATWGGAANLSAGGTYQHGVGAAVILSPSTIPEFAR
LLFDRHDDDTT
KLLRAGVNEGAIGLDLFETNANGSLNVNLTLQPLAVRHSYGPRQPVAPNAAPDAAGTD
NPRSAVSASLPF
SMTAQAGVQWSQMELHLDHAWQEIIGLEFQGRVGLTAEVSSGINLSGALTSVLGRNFA
RLVNAVTGAGNL
QLAGVRVASSDVQLPTDAPLDDTRTGPLLGTASYKRTLDTQAAQPISPQAWDAMRKRL
EEIIPESMAELD
GMRYPATPGERRDVLLKAIERIQGAQARAIEAGALLEGPALAQQRACAEQATLAEASSL
WKGGSPSERAA
MVDLLHQLRQEDAAAIQQRARIIPGARVEINMFGRESLDAVVSHAIGHYALGEKMRDV
AELRRKIPGLGE
VLQRFKDVPNVNQVRFVFEMRPQAIVAINDALEVKQHAQAAAALGLREPAGAMAWRD
ALVAAQRSPDLYR
LAAIAVHNTDENPVTSRVGLPLLNVAATAVSSHQLFEAEIQFRYGLYDRIEGAEVLEAG
VRALRQSLDPL
QVVGVQALGQRQRANIPSSVPASPRGERPRLKEARDLEFERHLQMGVVPVGPHLRALT
RDLTRFEEQTQR
TVAQYLAHDALADAVSGAQANVGERINQLLARLAPADDGVTEAAITGSGLHRRLASLQ
ACRDAVHQATDA
LDKAYDDFRTHMDASRAENRDIAAVQHAFEFLQRAAECDHTLVSAVDVLLRRTAEIYE
VQDRELRDMDDR
LDDLLPRLDGLGQASELERRAFEDAEQRLVEVRNEALQVLDRHAGGTDAAKAIDAEGK
AEAIKTLEDAMK
DALQQMAATRDRIAELVSLKDSLCARLADDVGALRDIDEHTLAARSVVMQARDLGAG
AHAAIVAMLKELS
DDDAPGQDVAGSQITSGQE

>XopAO-WP_162267513.1
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MPKSIRSASHASSSNFDSSSQHESGLRDAAKEVYDSSVLYHGTKHPHLKSLRENGFSKSH
KRDGATAGGN
ANMFMNLSSAAQEESANNHYLSSSKKEAKNFAMFADMDNPALLRTIGVRSSFNLISDPR
TGGTAYMTGQS
IPSKFVLGSKNSSPGENAQVFKKEMHAAGYEVSTEQAGALLRDVQSDSDDDNFPDPDDF
IMSRLRGL

>XopAP-WP_236504155.1
MRPTSTSFPRLPHAQSRDGDSDVPASATAFPWHARDSASAFPGLSAAPVKRGRNATRSI
TAGAWRSSGMR
LPQVDTQACDLVSAIAQVDRASAQPHGQDPQWEIRCRTVLESMRACAGESYKGDPATV
ADIGGLHLNVPM
STRRLKLWERETDDVIVAVLGFSGTCLNATDDLLCDMKSQIAQVHVNIFDERLPTLGKV
GAGWQEWWQSE
AQLPRADGTVMKDVLKRYTNRARESGKALSMSLTGHSLGAAAATLAGFDITHFLRAAG
APGKISIYSFNP
PRLGPAGADTHYMQSLRSNDSELRFTLRQFTRALDPIQSVPFFMHHPHWDHPGAADER
AGSTSGDRFAQF
ITVTDGPASTVNLADNHELTLWRSYFLSKIEPGDLQRIFSPMEVSQGTSEDRRLPRRQLFT
SWLPYRQPP
ATRRPD

>XopAQ-WP_233366621.1
MGCFNVTGASGKASEYVVEQHAGRTTNEQTTQEPATHLEAQGVLQGLKRQSSIKSHSD
AEDDVQFAVSQA
RAGGRFRPGPLPEQKELIAPAAR

>XopAR-APO95022.1
MTSPIRGASSSNYHYSVASSPESSPPQQRQPAGLQPSAEFTGLERMSGRRRRPAEIFNVRF
STDNPAIHE
VPCEDRKPDIVLQEDTELSRRAGMLYGGYPQGLPSDVKKSIKKDYKLYNEYKDILKNKG
YKS

>XopAS-WP_229015407.1
MKSKVGPGSTAPSASFEVGSTSEPIAQPDQDIRPGFNASAPLLELRPRPDANRPRSLKGRI
ASKLSERQT
VFNFGIPGTGRTINRPLRSGVPVNDQPSADTHSADLDPLALEARQLKKLAKSTLASLKAA
PIAVWDRPAS
PAKRSVGSQLRSWLRPASLRTIVGKKPAKPDAASQQHNPASVVAMAAALIERLDHERQ
GLDAALTALAQV
RAECETIRHALRPTSLATALANPAQLRNNHQRLEQAQVRLQSAETHARLSLQRLRDSVH
DKEVMRVCALS
EQQDQTRQQAEISRQLLSDLQAGLCSVDARIMDRQAATTQNLEAKVAQTRALMSQERD
RSIAERAVVQTE
TRLHSLRNQLQASNDPAQIAVLEAAIAQTQDMLAGTLQTHMQLEQLLAHVEAECAGLN
DEIGTLHRQRAA
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DAGERVGINAAERELHRTRQQLIAEQSTAEELCDQVAVKQVREHHLTNQIAATQDIALR
DAAEMHAPLQR
IATGLSGPDTPTPLPAFAVIEIVTSALTELIGNDAARAKNVLDAMYQHSAWHWPRIAEN
MSKSSRTRPTG
SNNTHRDIVALCRKLAKIPRGVEIMQLLSNQGGMPAPADNAQALRVFWNADDAQLSES
DLNVKAWLQTAK
QVALATVAGRQQTFDDVHHAAFNAVRNGYFSNAPGSLYDQHDRRLRKATNQWVMRA
AASSASQDNAETAI
KKAPLPRRIIPTLEKTPFGKSTLNRSYAVSESMGLHSPRLQVDQAIARRMRRLEDTLQAC
QAVPEMQYQI
MAVQAMLKHLRSMEEKGAHLSQVIVCKRDSRAIRRLLKSTVQQRQMEQKWDKPIDAS
GRREFNILQHSRS
TELLPLHAQVASGKLSVYELIELAQQHVHDIAPTTLALPLPMDDLLADDLSAAAKLLKH
QHMRSREDIVA
FFKPLILNSQLRDRLRLGAGGTLGMGLPTLPYGPLSLVASPILFLEKSHGSEAFAQISMPIL
GMEMSFGS
ARTNAGEVGIGARIGAQVAPGIGFNAAVTGRAIAEGTTTSSTTMRFFRVRNKDDEMRSN
MLNALDSMVRW
DVLEPKRGRQYAGPLECIFARNPDVSISQGDNRTCTRTLTAGLEVNAPMLRFKDGSDGP
SQMLGLGPSAY
VEVGRIREGRTETGGFISIVGNRSDAGKQNAGLTANLNPIPVSYIPPQSQDSRYGVQSESL
GLQLRMSRD
LAWALEKNEISPFLIGDRQDADLDRHYSSSTDMLAEIAGNRAAWLLRCIETLEPDATGR
RNTTDNRLRAA
KLLDAFEARVASLEKESHYCQYNVNYSMRRRAGAEIDGYRGIKALALQRGDKKSAEDA
QHAIDEILLMPE
TWRPLMLIVRERGRDSTTKGWRGLLRLQRFSNVDSQRTVVQFPPV

>XopAT-AEL06363.1
MGSCFSKSSGVQRPPTTNSVNVGGDVEYPAVGSPLSSSHSSSSGFSNLPPRPSRKSMANR
DSTCRLAGEV
ENTLFFGRAETQERLILWAHDCDHDAMMKSLENTPITVRQFLGGNGLYDPEEKYPELNQ
RFADHLRSNPN
RASAVNEENRENFSDEKPDMSMAMCMMGDPEKLAGRSYWEVESQAALNETEVFSRKS
KGAIRDGLINGVG
V

>XopAU-WP_041855031.1
MTTLSSTMKQISGNFTLPSTALRADAERDAPETAQAPEPHTPPHPVADHPLNLLEKRRSI
TGVLADERKR
LEVVVPRLQAALAPHTWSSSSSDSPTTPVTGRSPRLGPQPGSPTWACLLETPARLSALAG
ADSSDAFQNL
RNARRLVSDTRHARQHVVLSPRLVKSLTSRSERPDLIQKLSALKPGALDVDNGFLHVTL
ETGHAGTAGTL
DAMPTVGTGASASTYAVRLAEDLWQGGQNCGRDFIFKALLRTDPQRPIPPTLCDPATAA
DAPALQQRVAE
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RKAMIFQEYQMIRSVDAVPYIVRAHGVVQIEHTFGILLEKIDGISVRSMIGRARTALQQG
AISAMEYLGL
ARQLMADVLVGIACCEDAGIVHQDISHNNVMYDQPMKIFRLIDMGLGAEEGDPNRGGT
PGFYDLSTPARH
ARDVYSVAQLLVHVLKRPDYNMGMIGINRAKTADTFPFMDALQALPADHKRIVVRFFN
SMLDDGTGERTK
AERLLRDPFFTEPPLPPRDRMHRTYEKLKRLPSF

>XopAV1-WP_065628638.1
MARIHSGEVTMRPLALTSVTRRGARREQQEGATVADAGPPAPANDPHANTQLAQSLPR
RPVREARLRAPG
TPRGVPLVNLGRTMAHLGAVGAAVWGGFAAIQAPAAAAYGYFNDDLYYKNLAVVSG
YQAVGALAAFLGMG
LADVLAARYVEAQSRWYEVPTKAQRASELGATEACLDQAVDMVTRLDADPPGPGMDE
GERLALARDLMHL
MTVERSRLPPDLWRAARGAGNDAYGLVARLLQAARARAAEEASTSSAG

>XopAV2-WP_011269951.1
MGSFPVTSVAREAVRHDQREAQAPREVGYSSQRGDPQANPQLKQDLSRAPVRAARLK
APRVPIGVHIANT
GLQAARFATSAVAGPAEAAVLDAVHAPAAAAYDYAKGEVSWKKNAGVTLAPALAYA
VVMGTLSAVQYLAN
RYLQAQSQTSVSKADRAKELGVTEACLDAAAAMVNKGEVAGPGGEMTEEEAAALAA
DLQNLATADRSRLP
PELWRAASGVGDDAYALVTQLLLAARARASAEASASSDG

>XopAW-WP_011348129.1
MSTISSVGAGYAAYASYASRSATTGNAASAAQAEKTNPLTQLFKSIDSDSDGSLTASELS
TALSSNSNDD
GKIDIDGLLSMLDQDGGGTVSESELAQALSPPPPPPGEQGQDVQSLFAGLDSDGDDSVSS
GELSTLVNGD
STSSTQLLDLLDSDKSGALSLQELQEAMQPRDPPPRPPSSADASSSDGTQQAYAALMQM
AVGQYRSVGGS
ATTSNLVDLAA

>XopAX-WP_041854960.1
MRITNDNYSPIELLAEIATRRGTTSADTHRFFQGGKTSHDWLVEEWSSRVDCILESFKRY
GIDVNATQFV
RDQGIDVLLRVPNHQGKEWRLGFQIKSEQEAERDRTKKPGQENMIGTLKRQAHDAFER
VDEWWILCCFDL
DKHYKLVQGISSELTGGKQNRLIRVIDPRACAAMLRMSEAEVDAFCTLLLCRDDAVLR
AAREEVAACHPN
VGAFVLEHIVPALVDGERVSREEVASFLEEAFRKSERERLEDGGGEDDDCEAVIELDED
ADEHGSVQDGI
DDDEEFEDLDIHEMLQELESNGFLAAGTYDDDYRISPTAFPGVCALFFEARVRHGLNDD
AAASYMRWLTL
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RQH

>XopAZ-WP_104549896.1
MEISQGRVATIHYTLSDDTGQVLDRSTPDTPLSYLHGAGNIVPGLEQALDGKRLGETLTA
DVAPEQGYGP
RHAQLIQQVPRDAFPTDIEVVPGVQFEARTQQGPVLVTVTDVGPEHVTVDGNHPLAGKS
LHFAVEVIEVR
EATTEELNEGHVANLAA

>XopBA-WP_227478587.1
MKIEKNALTESASTASRGLEEEHEAKPGASSEKRSERDAPTRSGVLDGLQKAPVRVASS
SSRSRTAGHAS
AAGADGTLQKQADLYAEKKRVKWINATGVASRVSHKIQAMLGMRDAQSRAQAFVEF
MAEGKGKSDATALD
LGDGWTRVTRVVNGKTALIDIQCDSDGQVVDARYPGKIPSLPEGKEREAYNTVLHEMQ
LRAPDRLSPVPV
YYVNRNTRGYLIPTHGYVVAGNPNRGRKSGAILYGVGGDPKRGAVVLDEKLLGHLIGK
DYSKNPHKLSAE
VRAALLALAGTSFATREEFYEAYSLARGGEAGPLALHDEITAIYRLLPLSTMEMWPKKA
GDYRVERPPAP
ERDLRAFEHLPKDFRRKVRLKKISDVDSVDLLEARQQFTLHQLYQDELLGRNGTGVPLR
NPEVKVDVARR
NRVLAATPRFQRLPPHKTDKVGNCNTGASSLLQRAVDRYADKNNLPSKKVSAASFFGI
GSTHRLAIWDPL
GMDSKKGITP
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