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Abstract

Background and Objectives: An examination of the thematic process of the articles reveals the process of
thematic growth and development of a scientific field over time. This process enables researchers to
compare the research conducted in thematic aspects and certain periods in each field. Thus, they can
study and analyze the relationships of the concepts with the help of a knowledge map. The knowledge
map identifies concepts and connections between concepts in a scientific field. lllustrating the internal
structure of a scientific field helps users to quickly have a clear understanding of the structure of the
field by observing the concepts, relations, and distances. One of the main motivations for this research
was the ambiguity of the main and important concepts in bioinformatics. Also, the uncertainty of the
relationship between the thematic concepts of the published articles was another issue that led to this
research. As a result, the uncertainty of the relationship between the concepts used in the articles in
bioinformatics led to doing this research. In this study, an attempt was made to identify the main topics
(core) considered by researchers and specialists in this field by examining the thematic process of
articles. Also, the relationships of these concepts should be drawn in the form of thematic maps and
knowledge maps. In the present study, all articles related to bioinformatics, which has been published
for about 43 years and has been indexed in the Clarivate database, were reviewed. The present study
aimed to draw a thematic map and knowledge of bioinformatics articles with the help of co-word
analysis and using semantic exploration tools.

Methodology: This study is descriptive-analytical research performed by using co-word analysis and
semantic search tools called Yewno to draw thematic maps and knowledge of bioinformatics. The
research community of the present study was all articles in the field of bioinformatics that were indexed
in the Clarivate database from 1975 to 2018. As a result of the search for these documents, 53,740
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articles were extracted. Data analysis was performed by using Ravar PreMap, BibExcel, VOSviewer
software, and Yewno semantic exploration tools.

Findings: The findings show that 741 keywords were identified as the main topics (core) of the articles in
bioinformatics, which are used as the most widely used topics in the articles in this field. According to
the findings, the topics of "MicroRNA", "Proteomics”, "Medical informatics”, "Computational Biology",
"Microarray”, "Gene expression" with the most frequency of application the most important issues
identified. As the findings show, a total of 7 clusters were obtained, indicating that bioinformatics
articles are thematically 7-axis. The findings show that the concept of "Bioinformatics" is, directly and
indirectly, related to the seven main concepts, and this indicates the direct dependence of all the
concepts sought in this field. There is a direct and indirect relationship between the concepts of
different clusters. According to the findings of the concept "Gene expression" (cluster 1), there is an
indirect relationship with the concept of "Metabolomics" (cluster 6) due to the existence of the concept
of "Chemical biology" which is not one of the main thematic clusters and is a sub-concept. Also, the
concept of "Metabolomics” (cluster 6) is indirectly related to the concept of Bioinformatics through the
same concept of "Chemical biology". Also, the indirect connection between the concept "Gene
expression” (cluster 1) and "Bioinformatics" concept is established through the two concepts of "RNA-
Seq" and "Chemical biology".

Discussion: The results show that in the formed knowledge map, each concept has a direct relationship
with the sub-concepts of its own cluster. There is no direct or indirect relationship between the sub-
concepts of each cluster and other sub-concepts of the cluster. Thematic maps and knowledge are
drawn in this field can be provided to researchers as a pattern for determining research priorities.
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Figure 1. Graph of the distribution of topics related to bioinformatics articles in the period 1975-2018
according to Bradford Law
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Table 1. The most frequent main topics (core) of the field of bioinformatics in the articles of the period 1975-2018
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No Keyword frequency No Keyword frequency

1 Microrna 1246 51 Migration 187

2 Proteomics 1119 52 Internet 181

3 Medical informatics 1110 53 Dna methylation 180

4 Computational biology 1079 54 Phylogeny 178
5 Microarray 943 55 Sequence analysis 176

6 Gene expression 895 56 Cell proliferation 175

7 Health information technology 703 57 Snp 168

8 Next-generation sequencing 679 58 Gene regulation 163

9 Genomics 634 59 Protein structure 162
10 Bioinformatics analysis 603 60 Alternative splicing 155
1 Biomarkers 589 61 Feature selection 155
12 Mass spectrometry 556 62 Computational molecular biology 154
13 Apoptosis 492 63 Phylogenetic analysis 154
14 Databases 481 64 Cell cycle 153
15 Proliferation 476 65 Education 152
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No Keyword frequency No Keyword frequency
16 Electronic health records 470 66 Protein-protein interaction network 152
17 Health informatics 443 67 Epigenetics 150
18 Data mining 436 68 Software 150
19 Systems biology 404 69 Support vector machine 149
20 Mirna 403 70 Glioma 148
21 Breast cancer 384 71 Data integration 146
22 Machine learning 374 72 Medical informatics applications 145
23 Cancer 351 73 Expression 144
24 Transcriptome 348 74 Lung cancer 144
25 Comparative genomics 321 75 Ovarian cancer 138
26 Evolution 318 76 Sequencing 137
27 Rna-seq 312 77 Promoter 135
28 Invasion 304 78 High-throughput sequencing 134
29 Differentially expressed genes 298 79 Itraq 134
30 Gastric cancer 294 80 Alzheimer's disease 133
31 Transcription factors 286 81 Prediction 133
32 Hepatocellular carcinoma 278 82 Telemedicine 129
33 Colorectal cancer 262 83 Polymorphism 128
34 Metastasis 249 84 Osteosarcoma 127
35 Genetics 242 85 Vaccine 126
36 Prognosis 240 86 Public health informatics 125
37 Classification 236 87 Lncrna 123
38 Transcriptomics 227 88 Pathway analysis 122
39 Inflammation 224 89 Cloning 121
40 Mutation 217 90 Clinical informatics 120
41 Algorithms 207 91 Mitochondria 120
42 Protein-protein interaction 204 92 Meta-analysis 119
43 Clustering 201 93 Informatics 118
44 Gene ontology 201 94 Transcription 118
45 Structural bioinformatics 197 95 Phylogenetics 115
46 Metabolomics 195 96 Arabidopsis thaliana 112
47 Genome 194 97 Functional genomics 112
48 Proteome 194 98 Arabidopsis 111
49 Prostate cancer 191 99 Big data 111
50 Metagenomics 190 100 Homology modeling 111
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Table 2. Thematic clusters of bioinformatics articles in the period 1975-2018
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Figure 2. Thematic map of bioinformatics articles
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Figure 3. Knowledge map of articles in the field of biocinformatics
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