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Motivation and Aim: Infections cause significant proportion of deaths worldwide [1]. 
The COVID-19 pandemic has clearly shown the urgent need to turn efforts towards the 
development of effective antiviral drugs able to affect human proteins that interact with 
viruses directly or indirectly. Due to the high mutability of viruses, the development of 
antiviral drugs is a great challenge. Therefore, it is necessary to have a deep 
understanding of the molecular mechanisms of interaction between the virus and the 
host. In our study, we focused on development of a workflow that is intended to retrieve 
the latest information on experimentally proven interactions between the most common 
viruses and human leading to immune system reaction and identification of key targets 
involved in the mechanisms of viral infections affecting immune system, including 
SARS-CoV-2, herpesviruses, hepatitis B, C, influenza, and HIV [2–4].  
Methods and Algorithms: The texts of scientific publications were automatically 
extracted from NCBI PubMed using Python 3.10 scripts and Bio library Entrez module. 
Protein names recognition was performed using our web-applications previously 
developed [5, 6]. Fig. 1 represents the interface of the tool.  
 

 

Fig. 1. Interface of web-application SigNER 
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Named entity recognition is based on combined utilization of conditional random fields 
(CRF) algorithm and Naïve Bayes classifier. We used a set of rules to implement relation 
extraction. We manually analyzed a set of texts in order to find patterns between related 
entities. To build patterns, we considered only phrases that are commonly used for 
indicating association between two or more terms. As a result, we identified a set of 
proteins involved in virus-host interactions and immune suppression mechanisms shared 
by the studied viruses.  
Detected proteins/genes named were then matched with differentially expressed genes. 
We presume that changes in the expression of these genes may underlie different 
responses to viral infections [7]. Therefore, we collected freely available transcriptomic 
data and analyzed them. Analysis was performed using R and BioConductor package. 
Results: We constructed requests to PubMed in order to compile text corpus dedicated 
to mechanisms of action between human immune system and the following viruses: 
SARS-CoV-2, herpesviruses, hepatitis B, C, influenza, and HIV. We performed named 
entity recognition using the developed workflow. Then, we created a set of rules that 
allows to indicate relationships between proteins/genes named entities within the text. 
For example, APOBEC3 family members and SAMHD1 were identified as restriction 
factors for DNA- and RNA-viruses [8, 9]. These relationships were used to identify 
mechanisms of host response to viruses and immune suppression, caused by the viruses. 
In order to test the performance accuracy of our method, identification of differentially 
expressed genes was also carried out by transcriptomic data analysis.  
Conclusion: Presented approach allowed us to collect data on genes involved in immune 
system reactions on different viral infections. In addition to evidence based on literature 
sources, the workflow also provides experimental data. Our approach can be used for 
design of novel drugs inhibiting virus-mediated immune suppression, and it can open 
the ways for drug repurposing.  
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