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Abstract: The widespread availability of nucleotide and amino acid sequence data has enabled the development of advanced 

methods for identifying biologically and clinically significant information. Online platforms such as GeneCards offer accessible 

repositories for extended research and academic exploration. Additional protein-related data can be retrieved from databases like 

UniProt and SwissProt. Tools such as FASTA and Clustal_X are commonly used to calculate sequence similarity, aiding in the 

selection of target genes. In addition, text mining serves as a valuable technique for extracting relevant knowledge from scientific 

literature. 
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I. INTRODUCTION 

Genetic sequence data, including nucleotide and amino acid sequences from a variety of organisms such as plants, bacteria, and 

animals, is now widely available. The current focus has moved toward the efficient retrieval, annotation, and meaningful application 

of this existing information[1]. Collaborative efforts among various interdisciplinary scientific communities are playing a vital role 

in advancing genetic research. This article presents a concise summary of the major bioinformatics resources associated with 

nucleotide and protein sequence data. 

II. GENE CARDS 

In the 1990s, the World Wide Web emerged as a major platform for hosting vast amounts of biological information. Despite its 

richness, the overwhelming volume and complex web of hyperlinks often made it difficult for users to access relevant data 

efficiently[2-3]. To address this challenge, GeneCards was created as a resource designed to present gene-related information in a 

structured and conceptually coherent format. It offered detailed insights into human genes, including their functions and associated 

medical conditions. 

The data is organized in a flat file structure and indexed using the Glances tool. Gene-specific information is generated through a 

CGI script, offering users straightforward and efficient access. These resources are widely available for scientific use and act as a 

unified platform for integrating human genetic data related to genes, proteins, and diseases[4]. Over time, it has evolved into a key 

resource for compiling and extracting meaningful biological information. 

III. HOW TO USE 

To start a search on the GeneCards platform, type your query into the "Search GeneCards" input field and either press the Enter key 

or click the button situated to its right [5]. 

Example of a keyword-based search: diabetes AND tongue 

The search results page presents a brief list of minicards, each displaying key details such as the gene symbol, description, category, 

GCID, and a relevancy score. To view more information within a minicard, click the plus (+) icon to the left of the gene symbol. 

The expanded GeneCard will highlight all sections where your search term(s) appear. Additionally, the minicards will highlight all 

keywords entered in the search, including any stemmed word variations [6]. 

Select the gene you wish to explore further by clicking on its gene symbol, which appears on the left side under the ‘Symbol’ 

column. 

The GeneCard provides detailed and extensive information about the selected gene. 

Gene statistics are located at the bottom of the GeneCards webpage. The first column shows the total number of genes, along with 

the count of those officially approved by the HGNC (HUGO Gene Nomenclature Committee). These figures are linked to graphs 

illustrating gene distribution [7]. Additionally, this column includes hyperlinks to some of the most notable GeneCards entries, 

featuring both highly referenced genes and those linked to specific diseases. 

The second and third columns display the number of genes in each category, along with links to a statistics page. This page offers 

gene distribution charts and tools for searching genes within specific categories. 
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The last column provides links to representative genes for each category. 

At the bottom of each page, there are links to the GeneCards gene index, offering a complete list of all genes included in the 

GeneCards database. 

Table 1. GeneCard 

 
 

IV. UNIPROT AND SWISSPROT 

UniProt is a comprehensive resource dedicated to protein-related information. Its primary goal is to provide a well-structured, 

extensively annotated, and accurate database of protein sequences, supported by numerous cross-references and user-friendly 

interfaces [8]. The UniProt Archive (UniParc) stores all publicly available protein sequence data, while the UniProt Knowledgebase 

(UniProtKB) functions as the central repository, offering consistent and detailed functional annotations. Additionally, the UniProt 

NREF database, derived from UniProtKB, delivers a non-redundant dataset that ensures broad coverage of protein sequence space 

at various levels of resolution. This initiative aims to support researchers and scholars by integrating large-scale data from the 

Human Genome Project, as well as from structural genomics, functional genomics, and proteomics studies [9]. 

The SwissProt protein knowledgebase connects amino acid sequences with up-to-date information across various areas of the life 

sciences. Its strength lies in its high-quality annotations, use of standardized terminology, direct links to specialized databases, and 

minimal redundancy. SwissProt is deeply integrated with a wide range of expert resources, enabling users to efficiently navigate 

and explore the current scientific understanding of proteins. This level of integration offers significant insights into the complex 

and dynamic world of protein biology [10]. 
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Figure 1. Extract of Protein Sequence 

V. FASTA (SEQUENCE COMPARISON) 

Once a specific amino acid or nucleotide sequence is selected from a database, software tools like FASTA can be used to perform 

sequence comparisons. This program evaluates similarity scores and identifies structural relationships by analyzing sequence 

similarity. In the initial comparison phase, it detects regions where sequences share similarities. These regions are then reassessed 

using a scoring matrix that also considers shorter sequence matches, contributing to the overall similarity score [11]. The algorithm 

then focuses on the highest-scoring starting region to establish an optimal alignment between initial segments. Finally, sequences 

with the top similarity scores are aligned using a refined optimization strategy [12]. 

By applying bioinformatics techniques, researchers can select specific sequences and analyze the data to interpret gene functions, 

disease-related expressions, and biological pathways. Emerging methods are being developed to automate this process. The main 

goal is to identify references to relevant biological entities—such as genes, proteins, and related components—within textual data 

and generate automated annotations for these proteins. Tools like PathBinder and GENIA utilize natural language processing (NLP) 

to facilitate text mining in biological research. 
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