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Abstract 
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INTRODUCTION 

The present report discusses the need and implementation of Standard Operating 

Procedures (SOPs) for the NEWROAD in-silico Open Access collaborative platform 

dedicated to drug repurposing. It lays out the requirements for establishing SOPs to 

ensure operational efficiency, regulatory compliance, and user trust within the dynamic 

landscape of pharmaceutical research and data exchange. This report also presents 

background and ongoing work carried out for the implementation of the NEWROAD 

Open Access Platform and its Visual Explorer tool, an Augmented Intelligence (AuI) 

tool that enables users to access and explore, create and share networks and find 

connections between analysed elements, based on the scientific literature (MEDLINE) 

and structural (Protein Data Bank) data. Finally, the platform's modules and key 

features are being presented by exploring indicative use cases and scenarios for 

researchers working in the context of drug repurposing. 

 

About NEWROAD 

The NEWROAD project (www.new-road.eu) is a significant endeavour aimed at 

establishing a European-wide capability for Systematic Drug Repurposing (SDR). This 

capability allows for the identification of promising therapeutic options for various 

diseases, with a focus on oncology. NEWROAD is built on an Augmented Intelligence 

(AuI) architecture layered upon Artificial Intelligence (AI) algorithms. It enables the 

repurposing of drugs for specific diseases or combinations of diseases. The key 

functions of the NEWROAD platform are as follows: 

 

● Development of Novel Therapies: The platform's primary function is the 

repurposing of drugs, initially targeting oncology. It identifies and assesses the 

potential of existing compounds for new therapeutic purposes. 

● Sharing Clinical Data: NEWROAD facilitates the sharing of clinical data among 

entities in the European Community. This sharing is essential for research 

collaboration and informed decision-making. 

● Open Collaborative Platform: NEWROAD serves as an open and collaborative 

platform for Systematic Drug Repurposing. It encourages researchers to engage, 

collaborate, and contribute their expertise to advance drug discovery efforts. 

 

http://www.new-road.eu/
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Overview of the Platform 

The NEWROAD Open Access Platform is an open, collaborative in-silico platform for 

systematic drug repurposing based on Augmented Intelligence (AuI) architecture 

layered on top of Artificial Intelligence (AI) algorithms and Chemical Structure 

Algorithms. The NEWROAD platform will initially focus on drug repurposing in the 

context of rare and paediatric cancer types via the integration of heterogeneous data 

sources. 

 

The NEWROAD Open Access Platform through its component tool, the NEWROAD 

Visual Explorer, enables users to access and explore, create and share networks and 

find connections between biomedical concepts based on information from diverse data 

sources, such as the literature and structure-related information. The tool currently 

hosts over 200k structure information from the Protein Data Bank (PDB), which 

contains experimental structures of biomacromolecules, such as proteins/nucleic 

acids, etc. and this data can be linked to the entire publicly available biomedical 

literature (MEDLINE).  

 

Future implementation plans for the platform include the addition of specific chemical 

structure related algorithms implemented by SoftMining (PDB Clean, INSIDE and 

MATISSE algorithms), as well as a suitable 3D viewer for visualizing biomolecule 

structures. Integration of pharmacovigilance data, as envisioned in the future, such as 

that reported in FAERS (FDA's Adverse Event Reporting System) can help identify 

unexpected Adverse Events (AE) of drugs in the new disease setting or identify patient 

subpopulations at risk, overall supporting informed decisions using the NEWROAD 

Visual Explorer drug repurposing workflow.  

Purpose and Importance of Establishing SOPs 

Establishing Standard Operating Procedures (SOPs) within the NEWROAD platform 

is fundamental for optimizing its functionality and ensuring seamless operations. SOPs 

encompass a wide array of operational activities, including but not limited to data 

submission protocols, user authentication processes, access control mechanisms, and 

content review procedures. By standardizing workflows, SOPs enhance efficiency 

within the platform, facilitating swift data exchange and analysis crucial for drug 

repurposing endeavours. Additionally, SOPs play a pivotal role in ensuring compliance 

with regulatory frameworks pertinent to healthcare data, intellectual property rights, 

and data privacy laws, thereby mitigating legal risks associated with data exchange 

and analysis. 

 

Furthermore, the significance of SOPs extends to fostering quality assurance, user 

trust, and continuous improvement within the in-silico platform. SOPs outline stringent 

quality standards for data submission and review, ensuring the accuracy, reliability, 



[NEWROAD] BVA-NRD-D4.3 version [v1.0], [25/04/2024] 

6 

and relevance of the datasets exchanged on the platform. This not only enhances the 

credibility of the platform but also instils confidence in users regarding the integrity of 

the data utilized for drug repurposing efforts. Moreover, SOPs include measures for 

risk management, such as encryption protocols, access control mechanisms, and 

regular security audits, safeguarding sensitive healthcare data and intellectual property 

rights against unauthorized access or breaches. Additionally, SOPs provide a 

structured framework for soliciting user feedback, evaluating platform performance 

metrics, and implementing enhancements, ensuring that the platform evolves 

dynamically to meet the evolving needs of researchers, clinicians, and stakeholders 

engaged in drug repurposing endeavours. 

 

Scope and Objectives of the Document 

This document report outlines the standardized procedures for operational activities 

such as data submission, user authentication, access control, and content review for 

the NEWROAD Open Access Platform. It aims to ensure compliance with regulatory 

frameworks related to healthcare data and intellectual property rights while fostering 

efficiency, quality assurance, and user trust within the platform. Additionally, the 

document addresses risk management measures and provides a structured 

framework for continuous improvement through user feedback collection and 

platform performance evaluation. This document also provides an overview of the 

NEWROAD Visual Explorer tool, current and future features and relevant use cases in 

the context of systematic drug repurposing by combining biomedical and structural 

data. 
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THE NEWROAD VISUAL EXPLORER 

The NEWROAD Open Access platform offers a AuI-based tool named NEWROAD 

Visual Explorer, which is based on Biovista Vizit, a visual bibliographic PubMed-

based search application. The application is designed for biomedical researchers and 

medical practitioners in order to explore the biology of a biomedical domain [e.g., a 

disease, a drug, or an Adverse Event (AE) of interest], discover non-obvious links 

between biomedical terms (e.g., drugs, AEs, diseases, genes, biological processes, 

cell types), visualize biological interconnections and communicate findings with peers. 

 

Core to the NEWROAD Visual Explorer is the capability to fuse different data sets and 

overlay their results in a comprehensive and easy to navigate way. The NEWROAD 

Visual Explorer enables users to access and explore both scientific literature and 

structural data, creating complex networks to identify connections between the 

elements being analysed. 

 

The NEWROAD Visual Explorer can be currently found at: 

https://newroad.biovista.com/ and at the NEWROAD project website, at: https://new-

road.eu/platform/ 

 

  

https://newroad.biovista.com/
https://new-road.eu/platform/
https://new-road.eu/platform/
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Background Work and Activities 

Below is a high-level view of the full data flow of the NEWROAD Visual Explorer. 

Background activities and work involve the import and the update of each corpus (e.g. 

MEDLINE, PDB) and knowledge resources (MeSH, UMLS, UniProt, etc.) depicted 

here. 

 

 
Figure 1: The NEWROAD Visual Explorer Data Flow 

 

More details on the implementation of incorporating different types of corpora and 

knowledge resources in the Open Access Platform can be found in the related 

deliverable report D4.1-Pharmacovigilance Protocol, under the "Defining the 

Interoperability Protocol" section. 

Literature Search Module 

The Literature Search capability of the NEWROAD Visual Explorer provides an 

innovative way to access scientific literature. When a biomedical search term is typed, 

the user is presented with a visual network of related terms, eliminating the need to sift 

through extensive lists of publication titles. This tool streamlines the process of finding 

specific studies of interest, enhancing research efficiency. 

 

The Literature Search module uses over 20 different Knowledge Sources (Ontologies 

and Controlled Vocabularies), pertinent to the NEWROAD project, as the starting 

material in order to generate a search space in the form of biomedical term lists. 

Examples of publicly available sources used by Biovista are: UMLS, MeSH, NCBI 

Gene, UniProt, Gene Ontology, NCBI Taxonomy, FDA Drugs, FDA Vaccines, 
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UBERON, Cell Ontology3, and others. In addition to these resources, Biovista compiles 

additional controlled vocabularies and ontologies in-house.  

 

The biomedical entity/term types represented in the Literature Search module, include: 

● Genes (from >2000 different organisms, including organisms in the Human 

Microbiome Project) 

● Biological Processes (Pathways) 

● Post-Translational Modifications (PTMs) 

● Diseases (Medical Conditions) 

● Adverse Events 

● Drugs, including small molecules and biologics with pharmacological action 

● Compounds 

● Cell Lines 

● Cells 

● Tissues 

● Organs 

● Organisms 

● Human Microbiome Project Reference organisms 

 

The Literature Search module gives scientists and medical professionals a new way of 

using the literature to advance their work. 

● With the Literature Search module, when users type in a search term, instead 

of a list of publications, they get a visual network of related terms. 

● Literature Search module users no longer need to shift through long lists of 

paper titles to find the ones they want. 

● Literature Search module users can also save the networks they create. And 

they can share their insights with their peers. 

 

 
3 https://www.nlm.nih.gov/research/umls/index.html 

https://www.nlm.nih.gov/mesh/meshhome.html 
https://www.uniprot.org/  
https://www.ncbi.nlm.nih.gov/gene 
https://geneontology.org/  
https://www.ncbi.nlm.nih.gov/taxonomy 
https://www.fda.gov/drugs 
https://obophenotype.github.io/uberon/ 
https://obofoundry.org/ontology/cl.html 

 

https://www.nlm.nih.gov/research/umls/index.html
https://www.nlm.nih.gov/mesh/meshhome.html
https://www.uniprot.org/
https://www.ncbi.nlm.nih.gov/gene
https://geneontology.org/
https://www.ncbi.nlm.nih.gov/taxonomy
https://www.fda.gov/drugs
https://obophenotype.github.io/uberon/
https://obofoundry.org/ontology/cl.html
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Figure 2: A Literature Search Module Graph 

With the Literature Search module one can search graphs of relationships between 

concepts of interest such as genes, diseases, compounds, and cell types to obtain an 

overview of the knowledge that is captured in scientific literature (PubMed/MEDLINE). 

It is then one easy step to drill down to the underlying literature and explore these 

relationships in depth. 

 
Figure 3: Literature Search Supporting Evidence 

 

Literature Search allows users to search, understand, discover, capture, organize and 

share knowledge in a single, easy to use environment. 

 

Key features of the Literature Search module: 

● Visual Network: Instead of traditional text-based search results, users are 

presented with a visual network of related terms, such as genes, diseases, 

compounds, and cell types. This network gives you an overview of the 

knowledge captured in scientific literature. 
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● Save Networks: Users have the ability to save the networks they create, 

facilitating easy reference and access to relevant studies. 

● Share Insights: Collaborate with your peers by sharing the networks you've 

created. This feature promotes knowledge sharing and teamwork within the 

research community. 

 

To use the Literature Search module effectively, follow these steps: 

1. Access the Literature Search module within the platform's interface. 

2. Enter your search term or query of interest. 

3. Explore the visual network of related terms to identify relevant studies and 

connections. 

4. Save networks for future reference if you wish. 

5. Share your insights and findings with colleagues or collaborators to promote 

collaborative research. 

 

This feature empowers researchers to harness the wealth of scientific literature for 

advancing their work in drug repurposing. The Literature Search Tool simplifies the 

process of finding and accessing relevant studies, saving the user time, and ensuring 

that their research is well-informed. 

 

Structure-Based Explorations 

A new feature of the NEWROAD Visual Explorer platform is that it offers users the 

ability to explore connections between biomedical concepts and experimentally-

derived protein structures. Molecule and protein visualization within the NEWROAD 

platform serve as a crucial element for understanding the structural aspects of 

compounds and their interactions with biological targets. This feature empowers 

researchers to gain valuable insights into the structural aspects of compounds and 

protein interactions, which is essential for making informed decisions during drug 

repurposing. 

 

The latest version of the NEWROAD Visual Explorer hosts data from the Protein Data 

Bank (PDB)4. PDB is a database that contains three-dimensional structural data of 

large biological molecules, such as proteins and nucleic acids, obtained 

experimentally (e.g., by X-ray crystallography, NMR spectroscopy, or, 

increasingly, cryo-electron microscopy).  

 

Key Functions: 

● Visual Exploration: The platform will ultimately allow users to explore 3D 

representations of molecules and their interaction with target proteins. 

 
4 https://www.rcsb.org/  

https://www.rcsb.org/
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● Structural Insights: Gain a deeper understanding of the physical and chemical 

properties of compounds and the specific regions where they interact with target 

proteins. 

● Visualization Tools: The platform provides a range of visualization tools and 

controls to manipulate and analyse molecular structures effectively. 

 

To use the PDB module effectively, follow these steps: 

1. Access the NEWROAD tool within the platform's interface. 

2. Select the protein target of interest. 

3. Explore PDB structures for a visual network of related PDBs to the protein target 

of interest. 

4. Access the underlying supporting evidence from PDB data. The supporting 

evidence based on the PDB returns the available 3D structures. By clicking on 

the supporting evidence, the user should be able to check information about the 

protein structure, including method type, expression system, organism, ligand 

information, etc. 

5. Save networks for future reference. 

6. Share insights and findings with colleagues or collaborators to promote 

collaborative research. 

 

 

 
Figure 4: PDB Structure Exploration 
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Figure 5: PDB Structure Exploration 

 

 

 
Figure 6:  PDB Supporting Evidence 

 

SoftMining Calculations 

Another important feature of the NEWROAD Visual Explorer is the addition of a number 

of SoftMining calculations (PDB Clean, MATISSE and INSIDE), which will enable the 

user intuition to perform structure-based drug repurposing workflows.  

 

The following table summarizes a typical user scenario envisioned using the 

NEWROAD Visual Explorer, which includes a combination of core and newly 

developed features. 
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Step Description Visual Explorer 
Feature 

Status (M18) 

1 Starting from Disease - discover 
associated potential gene targets (Genes) 

Core Completed 

2 Selecting a candidate Gene-discover 
associated PDB structures (PDB) 

New Completed 

3 SM-provided calculations: 
A. PDB to PDB  

● Clean PDB (clean up and 
optimisation) 

● MATISSE (similarity prediction 
based on binding sites) 

B. PDB to Drugs 

● INSIDE (Docking) 

New To be added 

4 Automatic map from PubChem ID to Drugs 
available in the Visual Explorer 

New Data integration 
completed, but 
software 
integration 
depends on 
previous step 

Table 1: Visual Explorer Use Case Scenario 

 

Once the integration of the additional SM calculations is complete, we expect the user 

will be able to access (from the hamburger menu on the top right corner) new data 

(MATISSE, INSIDE), on top of the existing corpora (MEDLINE, PDB). 
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Figure 7: Envisioned Visual Explorer Menu to enable SM Calculations 

  

 

The integration of these algorithms is expected to be completed in the months going 

forward.  
 

Future Features 

Future implementation plans for the platform include a suitable 3D viewer for 

visualizing 3D biomolecule structures. 

Generally, drug repurposing ensures that candidate drugs or compounds have an 

established safety profile both in the original and the new indication However, the 

identification and prediction of safety signals of pharmaceuticals in the new indication 

is of paramount importance, as a favourable safety profile generally provides an extra 

line of support for the recommendation of a repurposed drug candidate. Future platform 

integration of pharmacovigilance data, such as information found in FAERS (FDA's 

Adverse Event Reporting System) will help identify unexpected Adverse Events (AE) 

of drugs in the new disease setting or identify patient subpopulations at risk. 
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ACCESS AND AUTHENTICATION 

User Profile 

The NEWROAD platform is designed for individuals with a background in life sciences, 

including researchers, drug discovery scientists, and clinicians. It caters to those 

seeking to identify and explore new therapeutic options, especially in the context of 

rare and paediatric cancers. Users of the platform are expected to have a strong 

foundation in life sciences and an interest in drug repurposing. 

Access and Authentication 

Access to the NEWROAD platform is not granted autonomously. Users must request 

access, which will be reviewed and approved by the NEWROAD Consortium or 

management team. This validation process is essential due to the sensitive data 

handled by the platform. Depending on the nature of work and their role, users may be 

granted different levels of access and permissions within the platform.  

 

Users can: 

● Register: Registration and login to the platform will be granted upon request and 

approval. 

● Create Workspaces: Users can create dedicated workspaces for their 

organizations, each with its own administrators and users with varying levels of 

permissions. 

● Collaborate: Users can collaborate with other authorized users, sharing data and 

workspace resources. 

 

The NEWROAD platform's access and permissions system ensures that sensitive data 

is protected, and that collaboration is controlled and secure. 

 

However, the security features are turned off during the initial stages of development. 

This is done to maximize the project's velocity and initial acceptance. 
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PLATFORM MAINTENANCE AND UPDATES 

NEWROAD will maintain and update the platform in regular intervals during the 

project's duration. 

 

Since the project consists of discrete components such as data source and resources 

the update implies the update of everything, see deliverable report D4.1-

Pharmacovigilance Protocol for more details. 
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USER SUPPORT AND TRAINING 

User training sessions will be organized throughout the project's duration, in the form 

of web meetings and web tutorials, where the Open Access platform will be presented 

to relevant stakeholders, elucidating its potential, usage possibilities and pertinent use 

cases. 

 

NEWROAD deliverable documents provide additional guidance on how to use the 

Open Access Platform. 

 

These include the following:  

 

D1.2-Manual N01 (submitted M12) 

D1.3-Manual N02 (updated M24) and 

D1.4-Manual N03 (updated M36) 

 

These manuals describe the various steps to perform and complete the required tasks, 

explained in a step by step process. All elements of the platform are described 

thoroughly with steps on how to create access credentials, setup of a query via the 

available computational tools, including interpretation of results. 

 

In addition, a comprehensive presentation of the user manual intended for Pharma 

Companies, Universities, Research Centres, and hospitals is included in the following 

deliverables:  

 

D4.2-Manual Presentation N01 (submitted M12) 

D4.4-Manual Presentation N02 (updated M24) and 

D4.5-Manual Presentation N03 (updated M36) 
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CONCLUSIONS 

This document report discusses the implementation of Standard Operating Procedures 

(SOPs) for the NEWROAD in-silico Open Access platform for drug repurposing. It 

outlines the need for SOPs to ensure operational efficiency, regulatory compliance, 

and user trust in pharmaceutical research. The report also details the ongoing and 

feature work on the platform and its Visual Explorer tool, an Augmented Intelligence 

tool, which allows users to explore networks and connections between biomedical 

terms of interest. The platform will be ultimately designed to integrate multiple data 

sources and algorithms, e.g. structural information of molecules and targets, aiming at 

providing an integrative workflow for structure-based drug repurposing.  

Related Deliverables 

● NEWROAD Manual deliverable reports:  

○ D1.2-Manual N01 (submitted M12) 

○ D1.3-Manual N02 (updated M24) 

○ D1.4-Manual N03 (updated M36) 

● NEWROAD Manual presentation deliverable reports:  

○ D4.2-Manual presentation N01 (submitted M12) 

○ D4.4-Manual presentation N02 (updated M24) 

○ D4.5-Manual presentation N03 (updated M36) 

● NEWROAD deliverable document report:  

○ D4.1-Pharmacovigilance Protocol (submitted M18) 


