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Abstract 
This document presents the modules and functionalities implemented for the Collaborative 

Working Environment (CWE) of the Microbial Resource Research Infrastructure (MIRRI) in its 

final version. The process of architecture definition and functionalities implementation was 

performed on the sequence of the work previously developed for requirements elicitation, which 

was reported in the Deliverable 6.1 - Report on the design and technical requirements of 

MIRRI-CWE. Subsequently, the Deliverable 6.2 - MIRRI-CWE Platform – Preliminary version 

presented the first version of the CWE, including the general description of its features (gates) 

and modules along with a more detailed and illustrated presentation of the functionalities made 

available in each module.  

All this sequence started from the definition of the CWE platform as described in the documents 

delivered by the MIRRI project in its preparatory phase, followed by its revision at the time of the 

IS_MIRRI21 project proposal preparation, then by the Deliverable 6.1 (for which many 

researchers, both computer scientists and biologists from the partner institutions, have 

contributed bringing their expertise and point of views), ending with the concrete utilization of the 

CWE preliminary version and the realization of a series of trials with a wide range of end-users 

representative of the most important MIRRI stakeholders. All these successive phases, supported 

by the regular and constant discussion among the IS_MIRRI21 partners, particularly those 

involved in WP6, resulted on technical decisions about, among many other aspects: the most 

suitable, sustainable and scalable technologies for software implementation; the CWE 

architecture; the use and integration of existing open (source) solutions; the re-utilization of 

existing software modules/platforms, particularly those developed in previous EU projects; the 

easiness of maintenance and information management in the CWE; the CWE platform security; 

the openness and open access of MIRRI data provided via the CWE. Everything together is 

embodied in the latest version of the CWE platform. 

The team responsible for the implementation also considered with highest priority the aspects 

relative to the user interaction, user interface and user experience, considering the wide universe 

of MIRRI users and stakeholders. The experts on user studies and user experience brought their 

contribution for the development team, by orienting and technically supporting and validating the 

implementation, and more recently, validating the platform in production, by conceiving and 

realizing exhaustive and complete user studies aiming at finding improvements and valuable 

updates for the final version of the CWE. 

The CWE platform in its final version is constituted by a set of software modules and data, 

available from https://www.mirri.org. It constitutes the Deliverable 6.3 - MIRRI-CWE Platform – 

Final version for which this document is a companion document aimed at supporting the platform 

interpretation and to serve as a reference for eventual future extensions and updates.  

https://www.mirri.org./
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1 Introduction 

This is a companion document for Deliverable 6.3 - MIRRI-CWE Platform - Final version and 

briefly reports on the improvements added to the design and technical implementation towards 

the final version of the common virtual interface for Microbial Resource Research Infrastructure 

(MIRRI), as well as the provision of its services in the form of a Collaborative Working Environment 

(CWE). Such increments are presented here in comparison to the CWE preliminary version 

(Deliverable 6.2 – MIRRI-CWE Platform – Preliminary version). The current version completes 

the CWE platform as the single-entry point for the related pan-European infrastructure, and 

contains dedicated customer service facilities and defined rules to guarantee responsiveness (i.e. 

automatic responses formulated when services are requested or inquiries sent, rules for follow-

up with users on the ordered service, etc.). 

The CWE platform was officially launched in its preliminary version before the expected deadline, 

back in March 2021, in order to promote MIRRI’s visibility as early as possible and to start 

supporting some of its activities. The current CWE implementation includes all the features and 

requirements enumerated and presented in the initial phase of IS_MIRRI21 (Deliverable 6.1 - 

Report with the design and technical requirements, characterization and knowledge 

acquisition of MIRRI-CWE), thus constituting the achievement of a fundamental platform for 

MIRRI as a research infrastructure. It supports the operation of remote services by taking 

advantage of the new technologies for communication and information storage, access and 

processing. These technologies include cloud computing, advanced databases, data analytics, 

secured data interoperability, among many other that were used and adopted. 

Since the preliminary version, the CWE platform has been updated with new information, data 

and functionalities in order to meet the complete set of requirements to be achieved in the scope 

of the IS_MIRRI21 project. This evolution consisted in the addition of new modules and 

functionalities, the update of existing ones, bug correction, etc. It was validated through extensive 

user tests, performed under the task 6.5 and reported in Deliverable 6.4 - Report with the 

usability tests’ results and user feedback.  

The CWE in its final version includes both the front-end application (aimed at being used by any 

registered user) and one back-end application (accessible just to the MIRRI Central Coordination 

Unit members). The second one in particular is meant for the MIRRI IT officer, the content curators 

and the CWE administrators to manage the consortium’s activities, administer tasks and update 

information in a dynamic way.  

At the early stages of this project it was considered a priority to have a basic implementation of 

the gates and their corresponding modules. This was because preliminary analyses showed the 

urgency of MIRRI to have a presence on the web from which to promote its activities and provide 



MIRRI-CWE Platform – Final version 

3 

tools to support them. The current version of the platform accomplishes the entire set of 

requirements and specifications by extending these priorities. 

Although the current CWE platform meets the requirements and modules specified in the 

agreement, it can evolve further in the future by including new ones and by implementing 

suggestions made by users regarding usability and ease of interaction. 

Chapter 2 of this document presents a summary on the initial structure of the CWE that was 

proposed. It was composed of four major pillars (henceforth called Gates), which reflect the 

thematic arrangement of the information, functionalities and features to be made available for the 

MIRRI stakeholders: (1) Gate to Research Infrastructure Information; (2) Gate to Resources, Data 

& Services; (3) Gate to Collaboration & Experts; (4) Gate to Training & Education and one 5th 

Gate (the Transversal Gate) containing those features and functionalities more transversal to the 

entire CWE platform (e.g. user registration and authentication). 

Chapter 3 briefly presents the gates, focusing the modules that were developed since the 

preliminary version. It also presents their respective implementation, as well as the improvements 

made on their modules and features.  

Chapter 4 consists of a summary of other developments over the MIRRI-IS module, regarding 

MIRRI data sharing, persistent data management and data FAIRness.  

Chapter 5 closes this report with the conclusions and future prospect of improvements to be made 

on the CWE, as well as new features and functionalities that may be specified in detail and added 

in the future by MIRRI. 
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2 The MIRRI CWE Platform 

The MIRRI CWE is the main interface for MIRRI members and other stakeholders by which all 

can communicate and access information in a time-efficient way. It is accessible at www.mirri.org 

and, in addition, it delivers to the users a set of functionalities and tools to support their activities 

in the context of MIRRI. The CWE is therefore a valuable support for MIRRI in its mission of 

microorganisms’ worldwide research and contribution for future generations of researchers.  

The architecture of the CWE was described in detail in Deliverable 6.2 – MIRRI-CWE Platform 

– Preliminary version. It is a modular platform, constituted by four main gates and the respective 

modules, with all the modules integrated and accessible as a single and unique virtual work 

environment. One fifth gate is also implemented, transversal to the entire CWE, containing 

modules and functionalities to be inherited by the other gates, like for example for user 

registration, user information management or user authentication and authorization. 

 Gate to Research Infrastructure Information: is the Public website that give access to 

the freely available repository of content, general information about events, news, text search 

over the entire platform, etc. It also contains the restricted Area, where registered 

IS_MIRRI21 project partners and other MIRRI Members and Partners have access to 

internal documents and reports. Additionally, this Gate serves as the support interface for all 

the other gates. 

 Gate to Resources, Data & Services: it is the central access point for the MIRRI users 

to access (1) information on the available microbial genetic resources; (2) their integrated, 

curated data and metadata (following FAIR criteria) and (3) highly specialized scientific 

services. To highlight the MIRRI Information System (MIRRI-IS) which is the module 

deploying an integrated, high-quality, automatically validated, manually annotated, non-

redundant microbiological resources database, providing all relevant information and 

associated contextual data (metadata) about any particular microbial resource.  

 Gate to Collaboration & Experts: provides a unique environment for researchers in life 

sciences to exchange knowledge. The “MIRRI Expert Clusters” are organised around the 

typical key-activities of microbial Biological Resource Centres (mBRCs) to support research, 

development and innovation processes, driven by the needs and requests of the users.  

 Gate to Training & Education: provides extensive access and information to the MIRRI’s 

training and education (T&E) offer, supporting mBRCs to improve their strategic training 

offer, whilst acting as effective models of open innovation.  

 The Transversal Gate: supports features and functionalities permanently present in the 

CWE portal, like disclaimers, links to social media, accessibility features, the storing of 

personal data according to the General Data Protection Regulation (GDPR), among many 

http://www.mirri.org/
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others. Contains the module for user registration, management, authentication, and 

authorization, as well as security features for the entire CWE  

The entire management of all the gates, the respective modules the information contained, as 

well as other important tasks such as the management of users and modules access rights 

attribution, is performed using the CWE back-end application. The back-end application 

functionalities are accessible only for users with administrator profile. 
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3 The CWE Final Version 

The final version of the CWE reflects the result of the implementation of the different modules and 

functionalities according both to the WP6 team recommendations, established through multiple 

technical meetings regularly held, and to the results from the usability tests to validate decisions 

using their scientific experience as future CWE users. This chapter includes the improvements 

with respect to the preliminary version described in Deliverable 6.2 organized by Gates:  

Gate 1 focuses on Research Infrastructure Information. Gate 2 focuses on the Resources, Data 

and Services. Gate 3 focuses on Collaboration and Experts. Gate 4 focuses on Training and 

Education. One fifth gate implements modules and features that are transversal to the entire 

CWE. 

3.1 Transversal Gate and User Interface 

The Transversal Gate contains modules and features that are supportive or transversal to the 

entire CWE, the Management, Authentication and Authorization Module allowing the registration 

and maintenance of user information, but also the management of authentication and 

authorizations to access restricted functionalities in the CWE. Other features included are, for 

example, those related to security and functionalities of back-office to be used by CWE 

administrators. They are fully described in D6.2. 

Regarding the Management, Authentication and Authorization Module, at present an 

authentication and user management system proprietary to MIRRI has been implemented to 

manage access to the MIRRI offer and activities. For the future, it can be updated to integrate 

user authentication by  Single Sign-On systems, such as LS Login for The European Life Science 

Research Infrastructures (LS RIs), - derived from the EOSC-Life project -, Google Cloud Identity 

and Access Management (IAM), ORCID Identification system, etc., provided that they are 

compatible or implementing the OAuth2.0 protocols.  

Based on the recommendations made by the WP3 collaborators, some improvements have been 

implemented to the process of user registration and authentication. Apart from minor text changes 

made to the login and registration forms, now the process follows the following structure: 

1. The user submits information through the registration form. 

2. The CCU is notified by email (through one of these addresses: it.officer@mirri.org, 

access@mirri.org, info@mirri.org), for the purposes of analysing the information. 

Simultaneously, the user is notified on the need for approval assessment and asked to 

confirm the email address that was submitted. 

3. The CCU informs the CWE admin (the IT officer) on the approval and the attributed user 

profile/roles for update. 
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4. The user is then notified by email of the approval, and can, from that moment on, use the 

chosen authentication credentials. 

 

Figure 3-1 – The CWE user login form, from the preliminary and final versions of the CWE 
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Figure 3-2 – Current user registration form 

 

Additionally, this module implements the multiple user profiles defined and established by MIRRI 

to manage and control the access rights, according to the user affiliation, the role in MIRRI, etc. 

At the time of accessing the user registration, the MIRRI admin and/or the MIRRI CCU decide 

and manually attribute, using back-office functionalities, the appropriate user profile and the 

respective role in CWE. 

Since their initial implementation, the user profiles have been updated, following the 

recommendations from WP3 team. There are currently four profiles for special user access and 

six profiles for regular users. The special profiles are the following: 

- Administrator: users with full access and administration rights. They have permits to 

validate users, assign/modify profiles, eliminate user accounts, create clusters (forum) and 

subclusters (subforum), and all other features from lower level profiles. This profile is also 

required to perform other administration tasks in the CWE back-end, such as the backups, 
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the software updates, the catalogues (services and education & training) updates, among 

many other. 

- Moderator: users with access to the functionalities to moderate forum topics. They have 

permits to delete forum threads/replies, and all other features from lower level profiles. 

- MIRRI Access Officer: cumulative profile for users who manage TNA applications and 

requests for MIRRI services. 

- MIRRI Support Agent: cumulative profile for MIRRI supporting experts. 

The user profiles have permits to create and answer posts, subscribe to forums and subforums 

and be notified upon any action on said (sub)forum(s).  Furthermore, the implementation of a 

schema of multiple user profiles is also the basis for future automatic control of access to 

functionalities and sections or services provided in the CWE. They are the following: 

- Partner: users affiliated to a partner organization, including users affiliated to a 

Member/Observer intergovernmental organization or to organizations signatories of a 

“Partnership MoU“ with MIRRI (depending on the specific terms and conditions), and users 

qualified as an individual partner (cf. Partner Charter)1. 

- Academia, Member: users affiliated to an Academic/Research organization or to a 

public, non-profit organization from a Member/Observer country (others than “Partners”). 

- Academia Non-Member: users affiliated to an academic or research organization or to a 

public, non-profit organization from a non-member or non-observer country. 

- Industry Member: users affiliated to a private, for-profit company from a member or 

observer country. 

- Industry Non-Member: users affiliated to a private, for-profit company from a non-

member or non-observer country. 

- Registered: basic profile for the user, created after approval.  

The implementation of this module allows to associate several profiles to a single user when 

required. For example, one user may be profiled as “Academia, Member” and “Moderator”. New 

profiles with other type of access permissions can be added in the future if needed. 

                                                      
1 https://mirri.org/wp-content/uploads/2021/03/MIRRI-Partner-Charter-V8-June-2020.pdf 

https://mirri.org/wp-content/uploads/2021/03/MIRRI-Partner-Charter-V8-June-2020.pdf
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3.2 Gate 1 - The Research Infrastructure Information 

3.2.1 Module 1 - Public Website 

MIRRI's public website, accessible via the URL https://www.mirri.org, which gives access to 

MIRRI’s tools and services offered via the CWE. For all of them, an introduction is shown and the 

access to the respective supportive software application is provided seamlessly. The entire portal 

is fully responsive. It is, therefore, fully usable in different sized devices and compatible with all 

modern browsers. 

 

Figure 3-3 – The CWE Gate 1 and MIRRI’s portal home page 

3.2.2 Module 2 - Partners Area 

This partner working environment is based on Synology®, a software designed to share apps 

remotely, and is now available via the URL https://synology.mirri.org fully operative and in use. It 

includes the main functionalities and requirements enumerated in deliverable 6.1 and already 

https://www.mirri.org/
https://synology.mirri.org/
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presented in detail and illustrated in deliverable 6.2. The most recent improvements consisted in 

updating the software modules to the latest version and activities of management. 

3.3 Gate 2 - The Microbial Resources, Data and Services 

This gate holds three main modules Module 1 – Microbial Resources; Module 2 – Data; Module 

3 – Services. 

3.3.1 Module 1 - Microbial Resources 

The module 1, Microbial Resources, exposes MIRRI´s Catalogue of microbial resources and 

respective areas of application and gives direct access to Module 2 (Data) by following a hyperlink 

at the bottom of the same page. 
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Figure 3-4 – Entry to the Catalogue of microbial resources and access to the associated Data 

3.3.2 Module 2 - Data 

This module integrates the CWE and constitutes the actual version of MIRRI Information System 

(MIRRI-IS). As referred before, it was implemented by customizing the BioloMICS framework 

(user interface, database structure, tables and management interface, addition of new 

functionalities like for example the “text search”, etc), and is actually running in virtual servers 

owned by BioAware SA and hosted at the Microsoft Azure West Europe Datacenter in 

Amsterdam. It is completely integrated in the CWE platform and the end-users do not have the 
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feeling that two different systems are being used. The current version of the database contains 

data and metadata on 154,683 strains provided by culture collections that are members of MIRRI.  

 

Figure 3-5 – Aspect of the interface for searching strains in the MIRRI’s catalogue 

Furthermore, this module also contains functionalities to search for Virus and Non-Virus taxa. The 

taxonomic database contains more than 554933 data entries and information about synonyms 

and other taxonomic data points of interest for algae, archea, bacteria, filamentous fungi, and 

yeasts. Also, a specific virus taxonomy database has been implemented that contains 8480 

names of viruses and associated data. The sources of these data, along with the relevant 

bibliographical references, are expanded upon on Annex I. Their entries are automatically 

updated, and their data transferred to MIRRI-IS thanks to a script.  
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Figure 3-6 – Aspect of the interface for searching non-virus taxonomy in the MIRRI’s catalogue 

This module innovates by presenting advanced functionalities, like for example the possibility of 

performing some statistics over the data records, permitting, among other, the presentation of 

graphical and easy to read presentation of Similarity matrices between the available strains of the 

database. It also provides hierarchical clustering of all the strains belonging to a given species or 

genus. This tool can also be used by the CCs to evaluate the identity of their strains and compare 

it to the ones of the other strains of the same species or genus. 
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Figure 3-7 – Partial view of a strain data visualisation 
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Figure 3-8 – Partial view of a species level data visualisation including hierarchical clustering of strains 
belonging to a given species 

To allow the Culture Collections (CC) to include their strains data in the MIRRI-IS, the data 

uniformization was identified as a mandatory task. For that, the ICT taskforce of the IS_MIRRI21 

project decided to elaborate the specification of data records, as well as an Excel file template, 
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composed of several thematic sheets, to be used by the CCs to prepare and provide the strains 

data. Both the files documenting the data specifications and the Excel file can be found under the 

‘MIRRI-IS data standard specifications‘ section of the ‘Legal & Regulatory’ information page 

(https://www.mirri.org/about/legal-regulatory/).  

For all collections that use BioloMICS for the daily management of their data, scripts have been 

written to import strains, sequences, media, bibliography and other data in the MIRRI database, 

automatically. 

Even though detailed specifications and the provision of templates have been given to the CCs, 

provided data may still present some errors/inconsistencies. To help the CCs to check the 

compliance of their data and validate it before importing to the MIRRI-IS, an auxiliary validation 

tool was implemented and made available online at https://tools.mirri.org/tools/validator/. The 

validation tool was updated to comply with the latest version of strains data specifications. 

Intensive curation has been done on all the datasets provided by the CCs and feedback given to 

them in order to improve future re-submissions of data. 

 

Figure 3-9 – User interface for input of Data file for validation 

 

Validation Tool 

This tool applies a validation process to validate and standardize the data provided by the CCs 

before adding them to the MIRRI-IS catalogue. It consists of two components: a configurator and 

an interpreter. The configuration file defines the validation steps for each data item, while the 

https://www.mirri.org/about/legal-regulatory/
https://tools.mirri.org/tools/validator/
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interpreter applies such steps to the provided data, outputting a report with the detected errors. 

For each microbiological resource (strains and viruses), there is a configuration file establishing 

the rules to be validated. 

There are two possible categories of errors detected: on the structure of the Excel file used to 

provide the data exported from the CCs and on the information contained. Regarding the Excel 

file structure, the main issues faced are related to missing columns. The second type of errors 

relates to the provided fields like, for example, a field where a number is expected and that 

contains alpha-numeric values. Each error has a code, a message, and an acronym associated 

with it. The validator uses the code to link the validation step to an error message and the acronym 

to group errors related to the same Excel sheet. Since structural errors would imply errors on the 

information, the validation process is interrupted if they are detected. The process of information 

validation only continues once the CC fixes all structural errors. The error logger outputs a PDF 

report with a list of errors grouped by acronym. This list is limited to a certain number of errors to 

avoid displaying too much information at once. As the CC fixes the reported errors, the logger will 

output the remaining errors. 

 

Figure 3-10 – Example of visualization of the results of Data validation 
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Until the end of the IS-MIRRI21 project, the consortium aims at providing un update to be used 

by the CCs for the Virus data validation, which will constitute, together with some functionality 

improvements and additions, an evolution of the Module Data, towards the final version of CWE.  

Genomes Tool 

It is a new tool allowing to know which strains in the MIRRI catalogue already have a complete or 

partial genome associated with them as well as which species and genera already have some 

associated genomes. Some scripts are available that automatically mine NCBI genome 

databases for Prokaryotes and Eukaryotes genomes, link them to MIRRI strains and to the 

species and genera in a cascade way. With this new module, one can know if one or more 

genomes are associated with strains, species or genera. Genomes are searchable as shown in 

the Figure 3-11. They are also displayed in the descriptions and in then phylogenetic trees when 

available (see Figure 3-8). At this stage the Eukaryotes genome database contains 24.423 

records while the Prokaryotes one contains 429.013 genomes. 
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Figure 3-11 – Search page on eukaryotegenomes associated with MIRRI strains 

 

3.3.3 Module 3 - Services 

Module 3, Services, is aimed at enabling access to services offered both by mBRCs and by the 

RI, including transnational access (TNA) to laboratories (that is also an objective of the 

IS_MIRRI21 project), state-of-the-art experimental facilities, services and a wide variety of 

microbiological resources.  
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Since the implementation of the services catalogue in the preliminary version of the CWE, it has 

experienced a number of changes. One of the main ones is the division of the catalogue in two 

separate pages (one for the general services and another for the application-specific services), 

which was done following the feedback from usability tests (detailed in Deliverable 6.4), in order 

to clarify the difference between the two types of services.  

 

Figure 3-12 – Entry to the MIRRI services catalogues 

 

The catalogues themselves have been improved by styling them after online shopping websites: 

they now include images, categories, a search box and individual pages with a description of each 

service and a contact form. It is also possible to filter the services by category and sub-category 

and by freely entering a search query. 
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Figure 3-13 – MIRRI General Services catalogue  

 

Figure 3-14 – Example of service page 
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The Transnational Access Programme 

The TNA platform gathers the information concerning the Transnational Access program, which 

provides free-of-charge access to MIRRI microbial resources, services and facilities. All the 

information about the calls and procedures to apply (including the link to the platform for the 

submission of applications) is organised into different tabs. Additionally, it contains key 

documents in pdf format to be downloaded. The TNA programme is one of the services that will 

be provided by MIRRI and it has been tested with two calls supported by the IS_MIRRI21 project 

as a pilot. The detailed configuration of the platform is described in Deliverable 6.2. Following the 

feedback from usability tests (detailed in Deliverable 6.4), some recommendations arose 

regarding the general design of the webpage (e.g. information embedded in the webpage instead 

of PDFs, a search tool, position of images, etc.) that will be considered when offering the new 

calls. At present this section contains the general information about the program, the TNA results 

from the two calls, and Success stories. 



MIRRI-CWE Platform – Final version 

26 

 

Figure 3-15 – TNA program presentation 
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Figure 3-16 – TNA results presentation 

 

Figure 3-17 – TNA program success stories 
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3.4 Gate 3 - Gate to Collaboration and Experts 

The focus of the Gate to Collaboration and Experts is to provide the MIRRI Expert Cluster 

platform. Such platform is part of the CWE and its constituent modules provide a unique 

environment for researchers in life sciences to exchange knowledge, further permitting other 

stakeholders to access the researcher’s expertise and knowledge. The MIRRI Expert Clusters 

will be organised around the key-topics of mBRCs’ activities to support research, development, 

and innovation processes at the demand of the users. 

For this, the platform provides: 

● Cluster sections aligned with the stakeholder demands (e.g., Applications & 

Technologies, Legal issues, Taxonomy, IT & Data management, etc.); 

● Pool of experts selected to provide an extensive range of responses and knowledge; 

● Cluster tools selected for optimal and efficient intercommunication and exchange of 

knowledge and experience; 

● Highly automated request matching, enabling a multilayer reply to incoming requests. 

 

3.4.1 Module 1 - Expert Clusters 

This module is implemented in CWE. It presents MIRRI’s clusters of expertise and it gives access 

to two software applications: the first is a forum and the second is a system for management of 

on demand expertise provision. Despite the second application being implemented and available 

in the CWE, it was decided to prioritize the use of the first for stakeholders’ interaction with MIRRI 

experts.  The access and use of the second will be made available for all the registered users in 

a future stage.  
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Figure 3-18 –MIRRI’s Expert Clusters module in CWE 

The forum  

The forum is a software module completely integrated in CWE and implementing the features and 

functionalities necessary for public discussions and sharing of information related to the clusters 

of expertise defined in MIRRI and moderated by experts. 

It permits the setup of both public and private forums, and the respective management of 

accessibility rights, depending on the registered user profile. Several profiles were defined by the 
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MIRRI partners and implemented in the Back-end management application for attribution to each 

new registered user. The actual profiles for the forum are: Administrator (all rights, including 

validating users, modifying/assigning profiles, eliminating accounts and creating clusters and 

subclusters), Moderator (quality control of answers, answer and delete posts, make sure all posts 

are responded), Partner (MIRRI partners are committed to participate in clusters by signing the 

Partner Charter), and User (external party that registers and post comments/requests and 

answers). Users have been further classified into whether they belong to a member/observer 

country and whether they are members of the Industry or Academia. 

 

Figure 3-19 – The Expert Clusters forum interface 
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Figure 3-20 – Example of an Expert Clusters forum thread 

Additional features allow, for example, the subscription to forums to receive automatic email 

notifications related to new posts or the sharing of posts in some of the most important 

professional social networks. 

 

The system for management of expertise provision on demand 

Another software to integrate the package of tools to be used for MIRRI’s expertise provision is a 

system able to manage requests on a “one-to-one” basis, that for simplicity may be called a 

“ticketing system”.  This tool allows MIRRI expert clusters to provide specific advice, support and 

information to MIRRI’s stakeholders. 

Since deliverable 6.2, this system has been implemented in the CWE. It now features an interface 

where the users can open a ticket in order to consult with a specific cluster of experts, and the 

members of said cluster can respond to the user’s queries.  Both for the user and the Expert, the 

system sends email notifications containing direct access link to visualize and reply to messages 

using the platform interface (see images below). 
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Figure 3-21 – MIRRI expert ticketing system: ticket creation interface 

 

Figure 3-22 – MIRRI expert ticketing system: expert/agent interface 
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Figure 3-23 – MIRRI expert ticketing system: example of message 

 

3.4.2 Module 2 - Events 

The CWE, in its actual version, already contains a module to manage and present events, which 

was already presented in deliverable 6.2. This module was already fully implemented in the 

preliminary version of CWE, therefore the changes in it were just for adding new events and 

making them available in the MIRRI portal. 
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3.5 Gate 4 – Training and Education 

The Training and Education (T&E) gate of CWE aims to allow access to MIRRI training programs 

for different categories of users (for example, scientists, industry professionals, young 

professionals, partners, etc…), contributing to the development of capacities in the scientific 

community and of industrial users. 

In the context of MIRRI, this gate aims at providing access, to online, onsite and hybrid training 

courses and seminars. The content covers different aspects of the use of microbiological 

resources, and the access to official academic schemes, different learning materials and 

workshops, among others, improving the training for mBRC and Culture Collection professionals, 

among other potential trainees. 

The actual version of the CWE implements features and functionalities to manage and present, 

as a catalogue, MIRRI’s offer of training and education. The back-end management functionalities 

allow the edition and publication of the most important information for each T&E action, while the 

front-end shows the catalogue and provides direct access to the portal and/or platform where 

additional information and/or content and e-learning functionalities are available. Furthermore, 

the entire catalogue is searchable and filtering features are now available to give the user the 

possibility of easier selection of the training actions more aligned to her/his interest, among the 

total offer.  

The current catalogue of course is styled after online shopping websites: it includes images, 

categories, a search box and individual pages with a description and details of each course and 

a contact form. 
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Figure 3-24 – Course catalogue 
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Figure 3-25 – Course description and details presentation in the catalogue 

A special section, under Training and Education, has been designated to host information 

regarding the European Advanced Studies Course on Microbial Resource Centres (EuroMIRC) 

as well as the link to the applications platform at University of Minho, the entity delivering the 

course. The first edition of this course, that was organized within the IS_MIRRI21 project, was 

publicised in this way. Unfortunately, since only 5 applications were received the course will not 

be delivered this year. 
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Figure 3-26 – EuroMIRC catalogue 
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4 The Open Data Specifications and FAIR access 

This chapter reports on the work done for the data specifications of biological resources and their 

FAIR access. The latest version of the MIRRI Information System (MIRRI-IS) data standard 

specifications (which, at the time of writing, is version 5.1) may be found under the ‘Legal & 

Regulatory’ section of the CWE (https://www.mirri.org/about/legal-regulatory/). The specifications 

developed are a contribute for the uniformization of data among the MIRRI CCs, but mainly 

guidelines to culture collection curators for the provision of their catalogues to MIRRI for inclusion 

in the MIRRI-IS. Furthermore, they may serve as a key guide for the CCs to revise/modernise 

their internal information systems. They may also serve as reference for implementations of 

information systems by the actual and future CCs. 

For these reasons, and by also considering that the level of IT expertise at the CCs is very 

variable, the specifications have been defined as a starting, common point among CCs, able to 

consider and include a widely acceptable format for the most relevant and useful information on 

microbial strains. With the progression of CCs information systems, an improved standardization 

of a larger dataset will be defined. The developed specifications are not absolute and will likely 

be revised by the MIRRI scientific experts, based, among other, on scientific criteria.  

This activity was carried out in the context of the WP6 by a task force of experts affiliated to the 

IS_MIRRI21 project partners (MIRRI ICT Task Force), starting from some of the existing, or under 

development, standards and comparing them with the information effectively available in most of 

the CC catalogues. The specifications have also been defined by considering the most recent 

and relevant international regulations and European rules.  

The main documents were:  

• Annex A "From CABRI data fields to MIRRI data objects: the evolution of a standard" 

of the Deliverable D8.3 of MIRRI preparatory phase. This document also includes a 

simple table that examines CABRI data sets for bacteria (which were developed in 

the context of the successful EU project CABRI - Common Access to Biological 

Resources and Information, http://www.cabri.org/) and, for each of the related data 

field, specifies how it could be better implemented for MIRRI, along with the possible 

data validation processes.  

• Mapping between data fields of about 20 catalogues submitted by CCs to MIRRI for 

this activity and the CABRI full data sets (CABRI included mandatory data fields in 

its Minimum Data Set, recommended data fields in the Recommended Data Set, 

and all data fields available in the partner collections in the Full Data Set).  

• The ISO/AWI 21710:2020 document on “Specification on data management and 

publication in microbial resource centres” (TC 276, WG 5).  

https://www.mirri.org/about/legal-regulatory/
http://www.cabri.org/)
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Starting from the above documents, the task force analysed each data field with the aim of 

defining:  

• whether it had to be included in the MIRRI-IS dataset or not,  

• whether the CABRI and ISO/AWI 21710 definitions were in correspondence or not 

and, in the latter case how to reconcile them,  

• the format that it should have in the MIRRI-IS dataset, its related possible values 

and mandatoriness.  

A special attention was devoted to data fields related to regulations since these were deeply 

changed during last years, also because of the effects of the introduction of the Nagoya Protocol 

on Access and Benefit-sharing. To this aim, a few additional data fields were included in the 

MIRRI-IS dataset, although not explicitly mentioned in CABRI and ISO standard definitions. 

Examples of these are information related to the compliance with the Nagoya protocol, to the dual 

use of strains and to their quarantine. For some of these fields, advice was obtained from experts 

outside the task force. A special effort was put on the definition of codes and enumerations to be 

associated to data fields, instead of free text, whenever possible, although the latter format 

remained for the majority of data fields due both to the absence of terminologies and ontologies 

and to the poor structure of the information systems of partner collections. 

4.1 Microbial Data Specification 

As anticipated, distinct documents related to microorganisms (bacteria, archaea, filamentous 

fungi, yeasts, algae and cyanobacteria), plasmids and viruses, were produced since the related 

data are substantially different.  

In the specifications, all data fields are “strongly recommended” and should be provided in the 

requested format. Presently there are only a few mandatory fields that are highlighted in the 

description of the datasets. Submitted data will be checked: records missing mandatory data may 

be discarded. 

The taxonomic identity of resources must be compiled according to the exact and complete 

taxonomy from authoritative sources. These include: 

● Fungi and yeasts: MycoBank (see https://www.mycobank.org/),  

● Bacteria and archaea: List of Prokaryotic names with Standing in Nomenclature (LPSN) 

(see https://lpsn.dsmz.de/),  

● Algae and cyanobacteria: AlgaeBase (see http://www.algaebase.org/). 

Genomic reference data is of extreme importance in view of the development of MIRRI-IS and of 

the tools that will exploit its data. 

For each data field, the following information is reported in the specifications: 
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Each data field included in any of the MIRRI-IS specifications is described as follows: 

● Name: the name assigned to the field 

● Short name: a simplified version of the name for the field, usually a single term following 

the camel format, where spaces are removed and word initials are made uppercase, such 

as shortName or camelFormat 

● Description: the description of the intended meaning and contents of the field 

● Syntax: the syntax of the field, including its type (text, number, date, enumeration, etc…) 

and possible syntactic components. Not all fields have an associated syntax. 

● Values: the values allowed for the information or a link to a reference list or nomenclature 

or ontology. Not all fields have a restricted list of allowed values, e.g. free text information. 

● Validation: the list of actions carried out by MIRRI in order to validate the information. 

● Examples: some examples of valid data for the field. 

Both the specifications for plasmids and for viruses include one additional descriptor that specifies 

if the data field corresponds to one of the fields of the specifications for microorganisms. 

Specifications are associated with two documents supporting the preparation of data by the CCs 

for the submission and inclusion in the MIRRI-IS: an MS Excel file created as a template for the 

compilation and submission of data in this format and a guide to the format of the template 

supporting its compilation, either manual or automatic, by CC curators. 

In the following tables some examples of data fields are reported. For the current version of the 

complete specifications, refer to the MIRRI-IS data standard specifications, included under the 

Legal & Regulatory section of the CWE platform. 

This is an example of a field of type enumeration, with multiple values allowed. 

Table 4-1 –Specification for the ‘supplyForm’ data field 

Name Form of supply (MANDATORY FIELD) 

Short name supplyForm 

Description The forms of supply of the strain to users. 

Syntax One or several of the allowed values, separated by a “;”. 

Values Allowed values: Agar, Cryo, Dry Ice, Liquid Culture Medium, Lyo Oil, Water. 

Validation Check for the validity of the format. Report errors to the CC. 

Examples Cryo 
Agar; Lyo 

 
This is an example of a field of numeric type. The units, meters in this case, are omitted. 

 

https://www.mirri.org/about/legal-regulatory/
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Table 4-2 – Specification for the ‘altitude’ data field 

Name Altitude of geographic origin 

Short name altitude 

Description The altitude of the location where the sample was collected. 

Syntax None 

Values Decimal number. 

Validation Check for the validity of the format and values. Report errors to the CC. 

Examples 1286 
-20 

 

This is an example of a field of type enumeration, referring to an external list of values (the 
appropriate taxonomy, according to the type of organism). 

Table 4-3 – Specification for the ‘speciesName’ data field 

Name Taxon name (MANDATORY FIELD) 

Short name speciesName 

Description Taxon name including genus, species and variant names, as taken from an 
authoritative nomenclature reference, including Mycobank for fungi and yeasts, 
the Prokaryotic Nomenclature Up-to-date for bacteria and archaea, AlgaeBase 
for algae and cyanobacteria, and ICVT for viruses. 

Syntax According to the appropriate nomenclature. 
For Archaea, Bacteria, Filamentous Fungi and Yeasts, genus name followed by 
species name and by the subspecies and variant names, when appropriate. The 
subspecies name must be preceded by “subsp.”. The variant name must be 
preceded by “var.”. When the species name is not available, do not include “sp.”. 
When the genus name is not available, specify the family name instead. 
In order to cope with delays in nomenclature updates, the most updated taxon 
name can be used, even when it is missing from the current version of the 
reference. In this case, a remark must be included in the ‘Comment on taxonomy’ 
data field. 
For hybrid strains, more than one taxon name can be specified. The semicolon “;” 
must be used as a separation character. 

Values All taxon names included in the authoritative nomenclature references, reported 
according to the given syntax. 

Validation Check for the correct syntax and the existence of the taxon name(s) in the 
reference nomenclatures. Report errors to the CC. 

Examples Candidaceae 
Candida 
Candida albicans 
Candida albicans var. claussenii 
Actinomyces globisporus subsp. Flaveolus 

 

4.1.1 Specification for microorganisms’ data 

The specifications for Microorganisms were first created in 2021. Various versions have been 

created during the following years and, especially, as an outcome of the efforts carried out in this 

project. The current one is version 5.1 that was delivered as a draft on February 24th, 2023. This 

version includes 56 data fields, 12 of which are mandatory. In this version, two new data fields 
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were added, namely those related to QPS (Qualified Presumption of Safety) and to axenic 

cultures. 

4.1.2 Specification for plasmids data 

The specifications for Plasmids were first drafted in March 2022. the most recent version was 

completed in December 2022 as version 2022.12.1 and it has been defined as release candidate 

1. They include 50 data fields, 13 of which are mandatory. 24 data fields are exclusive for plasmids 

and four more have some differences in respect to the corresponding field of the microorganisms’ 

specifications, thus making more than half of the specifications unique. Fields have been grouped 

in six categories, which are respectively related to: Identity, General information, Properties, 

Sequence information, Literature, and Growth conditions. 

4.1.3 Specification of viruses’ data 

The specifications for Viruses were first drafted in March 2021 and are now available, since 

November 2022, as Release candidate 3, version 2022.11.18. They include 45 data fields, 15 of 

which are mandatory. 15 data fields are exclusive for viruses and 12 more have some differences 

in respect to the corresponding field of the microorganisms’ specifications, thus making more than 

half of the specifications unique also in this case. Fields have been grouped in six categories, 

which are respectively related to: Identity, Distribution, Taxonomy, Origin, History of deposit, 

Properties. 

4.2 From MIRRI-IS datasets to their schema 

In order to improve FAIRness of MIRRI-IS, its interoperability (the ability of a system to be 

automatically queried by external software, without direct human intervention and by using 

standard definitions of data, and return semantically annotated data) is a key issue. 

A draft version of a data exchange schema for MIRRI-IS datasets based on JSON-LD is being 

developed to support this aim with the following assumptions: 

● It is based on the agreed MIRRI-IS specifications 

● It provides basic syntactic metadata for each data field 

● It is based on a standard format (JSON-LD) 

● Can be used for data exchange (submission and query) with MIRRI-IS and Dataverse 

● Can be extended to incorporate all specifications (microorganisms, plasmids, viruses) 

4.3 Dynamic webservices for data sharing 

In order to share data with third parties and to allow the seamless integration of data passing the 

conformity check of the automated validation tool, a webservice system has been implemented 
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within the BioloMICS software. It uses the “OpenAPI Specifications”, formerly known as the 

Swagger Specification and is available at https://webservices.bio-aware.com/mirri/index.html. 

This tool enables MIRRI-IS data Programmatic accessibility, along the lines of the FAIR principles. 

Code samples have been written and made available via GitHub to interested end-users. The 

webservices are called dynamic because they can be changed and adapted without (or with 

minor) extra programming to the needs of the administrators and end-users of MIRRI. 

 

Figure 4-1 – Dynamic webservices based on OpenAPI Specifications formerly known as the Swagger 
Specification allowing FAIR sharing of data 

4.4 Dataverse Implementation: DataMIRRI 

4.4.1 Main Features 

The DataMIRRI repository is implemented with the Dataverse Harvard solution2, which is an 

opensource web application for preserving, sharing, quoting, searching and analyzing research 

                                                      
2 https://dataverse.harvard.edu/ 
 
 

https://webservices.bio-aware.com/mirri/index.html
https://github.com/a-haddaji/BioloMICS-services
https://dataverse.harvard.edu/
https://dataverse.harvard.edu/
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data. It is used by many public institutes internationally, such as the French government's 

Recherche Data Gouv repository3. 

The MIRRI database and its DataMIRRI dataverse are interconnected. After registration in the 

MIRRI database, the resources are then declared in the dataverse through the API. The data 

related to the strain is gathered in a standardized JSON file. The resource is described 

(mandatory fields of the system) by metadata which are also standardized (BioPortal, INRAE 

Thesaurus, DataCite Metadata Schema V4). The Dataverse Harvard solution systematically 

assigns a persistent identifier of the DOI type (INIST/CNRS provider). An internal mechanism 

allows DOIs and associated metadata to be registered in the DataCite repository which is an 

international consortium of libraries and services specialized in information sciences aiming at 

making DOIs available for scientific data. 

DataMIRRI has been in production since September 2022. The data can be accessed via web 

service and directly by computer (machine actionable and readable). DataMIRRI also has a web 

interface available4 . 

4.4.2 FAIR checker 

The Datacite Harvard application, included with DataCite, provides a way to measure how far 

DataMIRRI meet the FAIR recommendations. Tools are available to check compatibility with the 

FAIR principles and to assess the level of FAIRness. Here’s an example using two of these tools 

for the strain MIRRI0159440 (DOI: https://doi.org/10.57907/MIRRI/KYYSVH): 

 

Figure 4-2 – Evaluation by the FAIR-Checker tool (ELIXIR France) 

                                                      
3 https://recherche.data.gouv.fr/en 
4 http://dataverse.mirri.org:8080/dataverse/datamirri 

https://recherche.data.gouv.fr/en
https://recherche.data.gouv.fr/en
http://dataverse.mirri.org:8080/dataverse/datamirri
http://dataverse.mirri.org:8080/dataverse/datamirri
https://doi.org/10.57907/MIRRI/KYYSVH
https://fair-checker.france-bioinformatique.fr/
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Figure 4-3 – Evaluation by the F-UJI  tool based on the FAIRsFAIR Data Object Assessment Metrics 

 

In both tools, DataMIRRI's FAIR scores are satisfactory. They are excellent for both the "Findable" 

and "Accessible" requirements (100%). However, the "Interoperable" (60%-70%) and "Reusable" 

(50%-60%) aspects are correct but with room for improvement. MIRRI-IS data specifications are 

registered in FAIRsharing.org, which is largely adopted by LS RIs, but the construction of a 

thesaurus-type vocabulary or an ontology of the microbial domain declared in a FAIR repository 

(such as Thesaurus INRAE or BioPortal) would improve these aspects. The data (MIRRI 

database) will be described with interoperable, long-lasting and community-recognized concepts. 

Then, the strains deposited in DataMIRRI with their associated metadata can be updated 

(DataMIRRI allows versioning while keeping the same DOI). 

https://www.f-uji.net/
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4.4.3 DataMIRRI Web interface 

4.4.3.1 HomePage 

 

Figure 4-4 – DataMIRRI Web Interface home page 

 

The main areas/elements in the interface home page are:  

1. Identification (advanced user and administrator), help and support   

2. Keyword search area   

3. Display filters    

4. Strain    

5. Contact form (administrator)  
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4.4.3.1 Strain Sheet 

 

Figure 4-5 – DataMIRRI Web Interface strain sheet 

 

The main areas/elements in the interface for a strain sheet are:  

1. MIRRI identifier of the strain   

2. DOI identifier of the strain  

3. Description and general information 

4. Tabs for dataset or file repository, metadata description, licence (CC-BY by default) and 

versions.   

5. Tool for downloading the metadata of the strain with display option  

6. Tool for downloading the metadata as a file in ZIP format and information on viewing and 

downloading 
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4.4.3.1 Strain Sheet Metadata Tab 

 

Figure 4-6 – DataMIRRI Web Interface (metadata tab) 

The main areas/elements in the interface for a strain Metadata are:  

1. Tab selector.   

2. Tool for downloading metadata in standardised formats 

3. URL link to the MIRRI catalogue’s strain page 

4. Description of the strain through keywords from ontologies such as BioPortal or INRAE 

thesaurus 

4.5 Workflow for data interchange between CCs and MIRRI-IS 

The main interaction between CCs and MIRRI-IS consists in the new strains data insertion and 

current strains data update. BioAware updates the data from customer CCs using internal tools.To 

allow strains data insertion and update from CCs that do not use the BioloMICS, two different 

methods are available:  

● BioloMICS desktop version data import/update. In this case, data must be provided to the 

system according to the file format required by the software. 

● BioloMICS APIs + MIRRI Tools. The strains data are provided by the CC according to the 

MIRRI specifications in the defined excel file. The MIRRI Tools are used to get data from the 

excel file and insert strains data into the MIRRI-IS. 

Before the CCs excel files are accepted for data import into the MIRRI-IS, these files must pass 

the MIRRI validation tool, that checks if the excel file includes the required sheets and if data 



MIRRI-CWE Platform – Final version 

50 

fields are formatted according to the MIRRI-IS data standard specifications. When the excel file 

does not pass the validation, the system provides a detailed document containing the errors 

found. This report must be used by the CC to correct the data before sending the excel file again 

for validation.  

For data update, in the case of the strains that already exist in the MIRRI-IS, CCs can send only 

data from strains that changed since last data export or send all strains data again. In the second 

case, changes must be checked to decide if the strain data must be updated in the MIRRI-IS. 

Each strain data must first be retrieved from the MIRRI-IS through the APIs, then compared with 

the data provided by the CC and finally re-submitted to the MIRRI-IS if different. This is a time-

consuming process that requires getting all strains data for the CC from the MIRRI-IS.  

 

 

Figure 4-7 – Schema of the MIRRI-IS update 
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5 Conclusions and Future Work 

This report is a summary of Deliverable 6.3 included in the European Commission management 

platform. Deliverable 6.3 is a set of software modules and associated data, with the respective 

back-end applications, altogether constituting the CWE platform proposed for implementation 

under the project IS_MIRRI21. 

The current version of the CWE is according to the specifications, exposing the complete set of 

features and functionalities specified by the MIRRI partners and stakeholders, both in the scope 

of IS_MIRRI21 project and during the MIRRI preparatory phase.  

The different modules in the five gates are fully operative and prepared for future improvements.  

Despite the achievement of the actual results in terms of CWE implementation, as any other 

online platform, updates and next developments can/must be addressed in the future. Further to 

the updates regarding the evolution of the technologies in use, for example, for the Gate for 

Microbial resources, Data and Services, the MIRRI-IS must be improved with more data and new 

features, providing the appropriate interfaces for accessibility and interoperability with other 

platforms and reuse of MIRRI data. Part of these updates resulted from feedback received from 

the CCs. Also, for this gate, the additional tools for data validation by the CCs (for virus, plasmids, 

etc) must be published and made available to all. The work of the ICT team for data Fairification 

(exploring synergies with the EOSC-Life project) will also be continued. In this regard, the aspects 

of “interoperability” and “reusability” of MIRRI Data must be addressed in order to improve and 

raise the respective scores (as analysed by reputed tools), for example, but not exclusively, by 

investing in the creation of a thesaurus-type vocabulary or an ontology of the microbial domain 

declared in a FAIR repository.  

The information on MIRRI services can also be complemented and updated in the future, for 

example delivering the catalogue based on a database, that implies deeper work in terms of 

specification and uniformization among the MIRRI partners.  

The tools available for the collaboration and Experts may be extended by adding new modules 

and functionalities, as necessary for specific direct support access and provision by MIRRI 

experts, complying with the MIRRI Business model in practice.  

With respect to the Gate for Microbial resources, Data and Services, the MIRRI-IS provides 

access to all the strains data in a database and, therefore, allowing to develop several tools that 

will improve the utility of the MIRRI-IS data. Prospects for the MIRRI-IS include:  

i) Development of a system to connect directly the CCs databases with the MIRRI-IS using the 

so called “MIRRI Tools”. This system will not require the export of the CCs strains data in excel 

format and will allow a more efficient way of keeping track on data changes. 
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ii) Improving the strains data quality in CCs. This could be achieved by running intensive 

comparison in certain strain fields like “other collections” to be able to get the equivalences of a 

certain strain in the maximum number of culture collections possible. This will also permit to define 

an “abstract strain entity” including all the equivalent strains in the different CCs. This abstract 

strain entity could facilitate to establish relationships between “equivalent” strains in MIRRI-IS 

similarly to the WDCM references for strains appearing in the ISO norms. 

iii) Harmonizing the information about the strains culture media using publicly available 

databases.  

The Training and education gate may have in the future a proper Learning Management System 

(LMS) for future training courses organized and ministered by MIRRI-ERIC. This implies working 

to find an uniformization agreement among the MIRRI partners to use this common platform on 

behalf of their actual multiple and difficult to interoperate LMS platforms. 

External strains deposit tool (StrainsBook) 

The development of a tool meant for the deposit of strain data from strains that are not present in 

culture collections is something that has been discussed within MIRRI as a possibility for 

expanding the utility of the CWE. This tool, dubbed ‘StrainsBook’, would facilitate the integration 

of basic data related to strains or specimens that are used in scientific journals and repositories, 

data which can be re-used for a future deposit of the corresponding strain in an international 

repository. It may also contribute for the conservation of data from strains which are difficult or 

impossible to preserve with the CCs’ current technological capabilities. 

With StrainsBook, each strain or specimen will be tagged with a unique identifier, therefore 

eliminating any possibility of confusion when different researchers use similar labels to refer to 

the objects of their study. The data requested by StrainsBook before such a tag can be provided 

would include basic information such as taxon name, geographic origin or existing identifiers in 

other collections. In the future, more data could be requested and added. 

This tool can be implemented in the MIRRI CWE or deployed in a specific portal of access to the 

MIRRI tools, for now available under https://tools.mirri.org. 

https://tools.mirri.org/
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Figure 5-1 – Preliminary interface for Strains/specimens deposit system for data not associated with 
culture collections linked to MIRRI strains (StrainsBook) 

 

For all of these developments and implementations, deliverable D6.1- Report with the design and 

technical requirements, characterization and knowledge acquisition of MIRRI must be a 

reference, in combination with the users and partners feedback and in particular those reported 

in deliverable D6.4 - Report with the usability tests’ results and user feedback, regarding the tests 

performed for assessing the CWE conformance to the requirements and needs of MIRRI 

stakeholders. For sure, now that the MIRRI-ERIC is formally established, the works and 

discussions among the members will lead to hints and clues for many other needs and future 

CWE developments and extensions, to happen beyond the IS_MIRRI21 project time-frame. 
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Annex I - Source of database entries and references 

Algae: AlgaeBase (https://www.algaebase.org). 

● Guiry, M.D. & Guiry, G.M. (2021). AlgaeBase. World-wide electronic publication, National 

University of Ireland, Galway. https://www.algaebase.org. Updated February 1, 2021. 

Bacteria: BacDive (https://bacdive.dsmz.de). 

● Reimer, L.C., Vetcininova, A., Sardà Carbasse, J., Söhngen, C., Gleim, D., Ebeling, C., 

Overmann, J. (2019). BacDive in 2019: 1. bacterial phenotypic data for High-throughput 

biodiversity analysis. Nucleic Acids Research; database issue 2019. 

● Parte, A.C., Sardà Carbasse, J., Meier-Kolthoff, J.P., Reimer, L.C., Göker, M. (2020). List 

of Prokaryotic names with Standing in Nomenclature (LPSN) moves to the DSMZ. 

International Journal of Systematic and Evolutionary Microbiology, 70, 5607-5612; DOI: 

10.1099/ijsem.0.004332 

● Parte, A.C. (2018). LPSN — List of Prokaryotic names with Standing in Nomenclature 

(bacterio.net), 20 years on. International Journal of Systematic and Evolutionary 

Microbiology, 68, 1825-1829; DOI: 10.1099/ijsem.0.002786 

● Parte, A.C. (2014). LPSN — List of Prokaryotic names with Standing in Nomenclature. 

Nucleic Acids Research, 42, Issue D1, D613–D616; DOI: 10.1093/nar/gkt1111 

● Euzéby, J.P. (1997). List of Bacterial Names with Standing in Nomenclature: a Folder 

Available on the Internet. International Journal of Systematic Bacteriology, 47, 590-592; DOI: 

10.1099/00207713-47-2-590 

Fungi, yeasts and lichens: Mycobank (https://www.mycobank.org). 

● Robert, V., Vu, D., Ben Hadj Amor, A., van de Wiele, N., Brouwer, C., Jabas, B., Szoke, 

S., Dridi, A., Triki, M., ben Daoud, S., Chouchen, O., Vaas, L., de Cock, A., Stalpers, J.A., 

Stalpers, D., Verkley, G.J.M., Groenewald, M., Borges dos Santos, F., Stegehuis, G., Li, W., 

Wu L., Zhang R., Ma, J., Zhou, M., Pérez Gorjón, S., Eurwilaichitr L., Ingsriswang, S., 

Hansen, K., Schoch, C., Robbertse, B., Irinyi, L., Meyer, W., Cardinali G., Hawksworth, D.L., 

Taylor, J.W., and Crous, P.W. (2013). MycoBank gearing up for new horizons. IMA Fungus 

· volume 4 · no 2: 371–379 

● Crous, P.W., Gams, W., Stalpers, J.A., Robert, V., Stegehuis, G. (2004). MycoBank: an 

online initiative to launch mycology into the 21st century. Studies in Mycology 50: 19–22 

● Robert, V., Stegehuis, G., Stalpers, J. (2005). The MycoBank engine and related 

databases. https://www.mycobank.org/ 

https://www.algaebase.org/
https://bacdive.dsmz.de./
https://www.mycobank.org./
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Virus Taxonomy: International Committee on Taxonomy of Viruses (https://ictv.global/) 

● Lefkowitz, E.J., Dempsey, D.M., Hendrickson, R.C., Orton, R.J., Siddell, S.G., Smith, D.B. 

(2017). Virus taxonomy: the database of the International Committee on Taxonomy of 

Viruses (ICTV). Nucleic Acids Res. PubMed PMID: 29040670. Updated April 1, 2021. 

● Walker P.J., Siddell S.G., Lefkowitz E.J., Mushegian A.R., Adriaenssens E.M., Dempsey 

D.M., Dutilh B.E., Harrach B., Harrison R.L., Hendrickson R.C., Junglen S., Knowles N.J., 

Kropinski A.M., Krupovic M., Kuhn J.H., Nibert M., Orton R.J., Rubino L., Sabanadzovic S., 

Simmonds P., Smith D.B., Varsani A., Zerbini F.M., Davison A.J. (2020). Changes to virus 

taxonomy and the Statutes ratified by the International Committee on Taxonomy of Viruses. 

Arch Virol. 2020 Nov;165(11):2737-2748. PMID: 32816125. 

 

 

https://ictv.global/


  

 


