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Bibliometric Analysis of miRNA Studies in the Field of Biophysics:  
Descriptive Study 
Biyofizik Alanında miRNA Çalışmalarının Bibliyometrik Analizi:  
Tanımlayıcı Çalışma 
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aPamukkale University Faculty of Medicine, Department of Biophysics, Denizli, Türkiye 
bQueen’s University Belfast, Faculty of Medicine, Department of Dentistry and Biomedical Sciences, Belfast, United Kingdom

ABS TRACT Objective: MicroRNAs (miRNAs) are small endoge-
nous post-transcriptional regulators of gene expression found in eu-
karyotes. With Victor Ambros and Gary Ruvkun receiving the 2024 
Nobel Prize, studies on miRNAs are expected to increase. The purpose 
of the bibliometric analysis is to determine the effectiveness of studies 
conducted in the field of biophysics on miRNAs. Material and Meth-
ods: The data collected from the Web of Science Core Collection 
(WoSCC) and advance search was conducted using keywords: “Micro 
RNA OR RNA, Micro OR MicroRNA OR miRNA* OR RNA, Small 
Temporal OR Temporal RNA, Small OR Small Temporal RNA OR 
stRNA OR Primary MicroRNA OR MicroRNA, Primary OR pri-
miRNA OR pri miRNA OR Primary miRNA OR miRNA, Primary OR 
pre-miRNA OR pre miRNA*”. Biophysics was selected among WoS 
Categories. As a result of these inclusion criteria, 3,369 documents. 
Among these documents, the first 500 articles were taken according to 
their relevance ranking. All bibliographic data were exported from the 
WoSCC database and analyzed using analytical bibliometric methods. 
Results: The annual growth rate between 1988-2025 was 1.89%. The 
number of articles increased exponentially after 2005. The most pub-
lished source of articles on miRNAs in the Biophysics category is “Bio-
chemical and Biophysical Research Communications”. The affiliation 
with the most articles is Wuhan University in China. Recent trend top-
ics are the keywords plus words “de-novo prediction, model, injury”. 
Conclusion: This study is important in terms of analyzing studies on 
miRNAs in the field of biophysics and guiding future studies. 
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ÖZET Amaç: MikroRNA’lar (miRNA’lar), ökaryotlarda bulunan gen 
ifadesinin küçük endojen transkripsiyon sonrası düzenleyicileridir. Vic-
tor Ambros ve Gary Ruvkun’un 2024 Nobel Ödülü’nü almasıyla, miR-
NA’lar üzerine yapılan çalışmaların artması bekleniyor. Bibliyometrik 
analizin amacı, biyofizik alanında yapılan çalışmaların miRNA’lar üze-
rindeki etkinliğini belirlemektir. Gereç ve Yöntemler: Web of Science 
Core Collection’dan (WoSCC) toplanan veriler ve gelişmiş arama, şu 
anahtar sözcükler kullanılarak yapıldı: “Micro RNA OR RNA, Micro 
OR MicroRNA OR miRNA* OR RNA, Small Temporal OR Tempo-
ral RNA, Small OR Small Temporal RNA OR stRNA OR Primary 
MicroRNA OR MicroRNA, Primary OR pri-miRNA OR pri miRNA 
OR Primary miRNA OR miRNA, Primary OR pre-miRNA OR pre 
miRNA*”. Biyofizik, WoS Kategorileri arasından seçildi. Bu dâhil 
etme kriterlerinin bir sonucu olarak, 3.369 belge bulundu. Bu belgeler 
arasında, ilk 500 makale ilgililik sıralamasına göre alındı. Tüm bibli-
yografik veriler WoSCC veritabanından dışa aktarıldı ve analitik bib-
liyometrik yöntemler kullanılarak analiz edildi. Bulgular: 1988-2025 
arasındaki yıllık büyüme oranı %1,89’du. Makale sayısı 2005’ten sonra 
katlanarak arttı. Biyofizik kategorisinde miRNA’lar hakkında en çok 
yayınlanan makale kaynağı “Biochemical and Biophysical Research 
Communications”dır. En fazla makaleye sahip olan kuruluş, Çin’deki 
Wuhan Üniversitesi’dir. Son trend topic kelimeler “de-novo prediction, 
model, injury” kelimeleridir. Sonuç: Bu çalışma, biyofizik alanında 
miRNA’lar üzerine yapılan çalışmaları analiz etmek ve gelecekteki ça-
lışmalara rehberlik etmek açısından önemlidir. 
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MicroRNAs (miRNAs) are small endogenous 
post-transcriptional regulators of gene expression 
found in eukaryotes. ~22 nucleotides in length, 
miRNAs are involved in the regulation of many bi-
ological processes such as cell proliferation, differ-
entiation, and apoptosis.1,2 The canonical role of 
these small noncoding RNAs is to affect messenger 
RNA (mRNA) through recognition sites in the 3’ 
untranslated region, regulating their stability. miR-
NAs primarily target mRNA, affecting gene ex-
pression levels. Any changes in miRNA expression 
may affect the extent of target regulation and thus 
alter cell homeostasis.3 Circulating miRNAs are 
considered promising biomarkers for many human 
diseases, such as cancer, autoimmune diseases, neu-
rodegenerative diseases, infectious diseases, and 
cardiomyopathies, including high specificity, easy 
accessibility, and sensitivity.4,5 With Victor Ambros 
and Gary Ruvkun receiving the 2024 Nobel Prize, 
miRNAs appear to be back in the spotlight.6,7 

The purpose of the bibliometric analysis is to de-
termine the effectiveness of studies conducted in the 
field of biophysics on miRNAs. Bibliometric analy-
sis, a common research method, uses quantitative 
tools to evaluate the impact of the research and ana-
lyze scientific data.8 Bibliometric analysis helps to 
understand the current state of research in the field 
under study by comparing and analyzing different au-
thors, institutions, countries, journals, and cited liter-
ature. In this respect, it plays an important role in 
understanding the research content in a field quickly 
and accurately.9 In recent years, bibliometric analyses 
on miRNAs have maintained their place in the liter-
ature. Yan et al.’s study showed miRNAs with po-
tential roles in the diagnosis, treatment and prognosis 
of diseases through miRNA-microbiome interac-
tions.10 There are also current publications on miR-
NAs in different fields such as “pain”, “spinal cord 
injury”, “periodontology and dental implantology”.11-

13 These publications are similar in terms of the 
method used. However, there is no study on miRNAs 
in the field of biophysics. 

miRNAs are expressed at different expression 
levels in healthy and tumor cells, and even between 
tumor subtypes. The study of miRNA differences 
holds promise for improving cancer diagnosis and 

treatment in the future.14 It is also aimed that miR-
NAs can be used in primary cancer therapeutics.15 
miRNAs can be developed as new biomarkers or 
drug targets for diagnosis in patients with depression 
other than cancer. In addition, the molecules can be 
used as new molecular drugs that can provide new 
avenues for the treatment of depression.16 

 MATERIAL AND METHODS 

ETHICS STATEMENT 
Since this study did not use human subjects, informed 
consent was not obtained, or Institutional Review 
Board approval was not necessary. 

SEARCH STRATEGY  
The data collected from the Web of Science Core 
Collection (WoSCC) and advance search was con-
ducted using keywords: “Micro RNA OR RNA, 
Micro OR MicroRNA OR miRNA* OR RNA, Small 
Temporal OR Temporal RNA, Small OR Small Tem-
poral RNA OR stRNA OR Primary MicroRNA OR 
MicroRNA, Primary OR pri-miRNA OR pri miRNA 
OR Primary miRNA OR miRNA, Primary OR pre-
miRNA OR pre miRNA*”. Later, the results were re-
fined in the (WoSCC) database according to the 
index for Science Citation Index Expanded and 
Emerging Sources Citation Index publication type. 
The search was set to include articles published be-
tween 1988-2025. Biophysics was selected among 
WoS Categories. As a result of these inclusion crite-
ria, 3,369 documents. Among these documents, the 
first 500 articles were taken according to their rele-
vance ranking. All bibliographic data were exported 
from the WoSCC database and analyzed using ana-
lytical bibliometric methods. The biophysics category 
includes theoretical, experimental and simulation 
studies aimed at understanding the physical proper-
ties of biological systems. 

DATA ANALYSIS 
The open-source web-based R package Bibliometrix 
codes was used to perform bibliometric analyses. An-
nual scientific production, most relevant sources, 
most cited local sources, most relevant authors, most 
relevant affiliations, corresponding author’s coun-

Yasemin BERBEROĞLU et al. Turkiye Klinikleri J Med Sci. 2025;45(3):121-9

122



123123123

tries, most global cited documents, most local cited 
documents, most frequent words, WordCloud, trend 
topics, and historiographs as a result of the analysis 
were used. 

 RESULTS 
Table 1 shows an overview of bibliographic data. 
There are a total of 3,369 publications in the bio-
physics category in the WoSCC database according 
to the selected criteria between 1988-2025. Of the 
500 articles with an annual growth rate of 1.89%, 2 
were found as early access and 4 as proceedings pa-
pers. The average age of the publications is 9.09 
years, and the average number of citations per publi-
cation is 46.05. 2,439 authors were identified, of 
which only 4 had single-authored articles. The arti-
cles had an average of 7.05 co-authors, and the inter-
national co-authorship rate was 14.6%. 

Figure 1 shows the annual scientific production 
on miRNAs in the biophysics category in the WoSCC 
database between 1993-2024. There were continuous 
increases and decreases in the number of publications 

until 2005. After 2005, the number of publications 
increased exponentially. According to Figure 1, the 
years in which the most articles were published are 
2014 (46), 2018 (44), 2016 (35) and 2017 (35), re-
spectively. There has been a decrease in the number 
of articles since 2019. 

The 500 articles used in the analysis were pub-
lished in 40 different journals. Figure 2 shows the 
most relevant sources graph. The most published 
source of articles in the biophysics category related to 
miRNAs were found to be “Biochemical and Bio-
physical Research Communications”, “Biosensors & 
Bioelectronics”, and “FEBS Letters”. 

The most cited local sources are shown in Figure 
3. “Cell, Nature, and Proceedings of the National 
Academy of Sciences” are among the most cited 
sources. 

The most relevant authors are shown in Figure 4. 
Zhang Y. (23), Zhang X. (20), and Wang Y. (16) are 
the authors with the most articles on miRNAs in the 
biophysics category. 

The most relevant affiliations are shown in 
Figure 5. The top three universities with the most ar-
ticles in this field include Wuhan (49), Zhejiang (38) 
and Fudan (30) Universities in China. 

Figure 6 shows the countries of the correspond-
ing author. China ranks first with 249 articles, while 
the USA (76) and Japan (34) are also among the top 
countries. 

Most global cited documents and most local 
cited documents are shown in Table 2 and Table 3, 
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Description Results 
Main information about data  

Timespan 1988-2025 
Sources (journals, books, etc) 40 
Documents 500 
Annual growth rate % 1.89 
Document average age 9.09 
Average citations per doc 46.05 
References 16,479 

Document contents  
Keywords plus (ID) 1,730 
Author’s keywords 1,654 

Authors  
Authors 2,439 
Authors of single-authored docs 4 

Authors collaboration  
Single-authored docs 4 
Co-authors per doc 6.57 
International co-authorships % 14.6 

Document Ttypes  
Article 494 
Article; early access 2 
Article; proceedings paper 4 

TABLE 1:  An overview of bibliographic data

FIGURE 1: Annual scientific production
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respectively. Ciafrè et al. article titled “extensive 
modulation of a set of miRNAs in primary glioblas-
toma” ranked first among “Most Global Cited Doc-
uments” with 914 total citations.17 Tan and Chen, 
2011 article titled “salt contribution to RNA tertiary 
structure folding stability” ranked first among 
“Most Locally Cited Documents” with 6 local cita-
tions.21 

The most frequently used words and their fre-
quency of use in the titles of articles written in the 

field of biophysics related to miRNA are shown in 
Table 4. “Cell lung cancer”, “microRNA detection 
based” and “non-small cell lung” were the most fre-
quently used words. 

The WordCloud obtained using Keyword plus is 
shown in Figure 7. Frequently used words over 30 
repetitions include “expression (168), cancer (75), 
identification (45), micrornas (41), cells (39), activa-
tion (36), apoptosis (33), dna (33), gene (33), gene-
expression (32) and biogenesis (31)”. 
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FIGURE 3: Most local cited sources

FIGURE 2: Most relevant sources
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The trend topics list created using keyword plus 
words is shown in Figure 8. The words “interference, 
methylation, system” used in the first years have re-
cently been replaced by the words “de-novo predic-
tion, model, injury”. 

 DISCUSSION 
The aim of the bibliometric analysis was to determine 
the effectiveness of studies conducted in the field of 
biophysics on miRNAs. When the articles published 
since 1988 were evaluated in order of relevance, an 
annual increase of 1.89% was observed in studies 
conducted on miRNAs. Considering this growth rate, 
it can be said that the popularity of the field of bio-
physics is increasing steadily. The presence of over 
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FIGURE 4: Most relevant authors

FIGURE 5: Most relevant affiliations

FIGURE 6: Corresponding author’s countries 
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15,000 references indicates that there is comprehen-
sive knowledge of miRNAs. The presence of 1,730 
different keywords draws attention to the fact that 
miRNAs are a versatile research topic in the field of 
biophysics. 

There was an increase in research on miRNAs 
in the 2000s, a period when molecular studies gained 
momentum with the development of research meth-
ods. However, with the coronavirus disease-2019 
pandemic that affected the whole world, there were 
changes in research topics and areas, and there has 
been a decrease in research on miRNAs since 2019. 
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Most Local Cited Documents Doi Local Citations 
Tan ZJ, 2011, Biophysical Journal21 10.1016/j.bpj.2011.05.050 6 
Shi YZ, 2015, Biophysical Journal20 10.1016/j.bpj.2015.11.006 6 
Yang WD, 2006, Nature Structural&Molecular Biology18 10.1038/nsmb1041 5 
Sohn SY, 2007, Nature Structural&Molecular Biology 10.1038/nsmb1294 5 
Guil S, 2007, Nature Structural & Molecular Biology 10.1038/nsmb1250 5 
Tan ZJ, 2010, Biophysical Journal 10.1016/j.bpj.2010.06.029 5 
Morlando M, 2008, Nature Structural & Molecular Biology 10.1038/nsmb.1475 4 
Yang SW, 2010, Structure 10.1016/j.str.2010.02.006 4 
Jin L, 2018, Biophysical Journal 10.1016/j.bpj.2018.08.030 4 
Faller M, 2007, Nature Structural & Molecular Biology 10.1038/nsmb1182 3 

TABLE 3:  Most Local Cited Documents

Words Occurrences 
Cell lung cancer 6 
MicroRNA detection based 6 
Non-small cell lung 6 
Lung cancer cells 5 
Inhibits cell proliferation 4 
Mesenchymal stem cells 4 
Brown adipose tissue 3 
Cancer cell proliferation 3 
Embryonic stem cells 3 
Squamous cell carcinoma 3 

TABLE 4:  Most frequent words

TABLE 2:  Most Global Cited Documents

Most Global Cited Documents Article Title Doi Total Citations

Ciafrè SA, 2005, Biochemical and Biophysical Research 
Communications

Extensive modulation of a set of microRNAs in primary glioblastoma 10.1016/j.bbrc.2005.07.030 914

Yang Wd, 2006, Nature Structural&Molecular Biology18 Modulation of microRNA processing and expression through  
RNA editing by ADAR deaminases

10.1038/nsmb1041 628

Zhao C, 2009, Nature Structural&Molecular Biology19 A feedback regulatory loop involving microRNA-9 and  
nuclear receptor TLX in neural stem cell fate determination

10.1038/nsmb.1576 450

Song JJ, 2003, Nature Structural&Molecular Biology
The crystal structure of the Argonaute2 PAZ domain reveals  
an RNA binding motif in RNAi effector complexes

10.1038/nsb1016 442

Guil S, 2007, Nature Structural&Molecular Biology
The multifunctional RNA-binding protein hnRNP A1 is required  
for processing of miR-18a

10.1038/nsmb1250 435

Morlando M, 2008, Nature Structural&Molecular Biology Primary microRNA transcripts are processed co-transcriptionally 10.1038/nsmb.1475 297
Ito T, 2010, Biochemical and Biophysical Research  
Communications

MicroRNA-34a regulation of endothelial senescence 10.1016/j.bbrc.2010.07.012 289

Faller M, 2007, Nature Structural&Molecular Biology Heme is involved in microRNA processing 10.1038/nsmb1182 240

Cui Y, 2016, FEBS Letters
Exosomes derived from mineralizing osteoblasts promote ST2 cell  
osteogenic differentiation by alteration of microRNA expression

10.1002/1873-3468.12024 230

Liu AM, 2010, Biochemical and Biophysical Research 
Communications

MicroRNA-375 targets Hippo-signaling effector YAP in liver cancer 
and inhibits tumor properties

10.1016/j.bbrc.2010.03.036 215
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The inclusion of journals from different disci-
plines showed that miRNAs are examined in differ-
ent branches of biophysics and that research requires 
an interdisciplinary approach. Articles on miRNA 

were published in journals in the field of basic sci-
ences such as biophysics, genetics, and biochemistry, 
as well as in journals focusing on specific areas such 
as biosensors and molecular biology. 
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FIGURE 7: WordCloud

FIGURE 8: Trend topics



Zhang, Zhang, and Wang, who are the authors 
with the most relevant articles in the field of miRNA 
studies related to biophysics, not only make signifi-
cant contributions to the literature but also guide fu-
ture research. Therefore, the relevant authors can be 
cited. After the bibliometric analysis, the fact that the 
most cited sources on miRNAs include journals with 
very high impact factors such as “Cell” and “Nature” 
reveals the importance of the field. The universities 
with the most publications are Wuhan, Zhejiang and 
Fudan Universities in China. China is the country that 
contributes the most to this field, while the USA and 
Japan also have a high number of articles.  

In terms of the most global cited articles, we see 
that “Ciafrè et al.” investigated miRNA subclasses in 
glioblastoma, “Yang et al.” investigated the modula-
tion of miRNA expression, and “Zhao et al.” investi-
gated the role of miRNAs in stem cell biology.17-19 
On the other hand, in the most local cited articles, it 
was seen that “Tan” and “Chen” investigated the 
folding stability of RNA, and Shi and colleagues in-
vestigated the three-dimensional structure of 
RNA.20,21 These publications can be used to deter-
mine the research area and generate hypotheses or as 
references in literature searches. 

The frequent use of the words “cell lung cancer”, 
“non-small cell lung”, and “lung cancer cells” indi-
cates that miRNA studies in the field of biophysics 
focus on lung cancer. It can also be considered that 
lung cancer is used as an important model system in 
miRNA studies or that the potential efficacy of  
miRNAs in diagnosis and treatment of lung cancer is 
investigated. The words “inhibits cell proliferation” 
and “cancer cell proliferation” indicate the roles of 
miRNAs in regulating cell growth and proliferation 
and that they can be used as potential biomarkers. 
The words “mesenchymal stem cells”, “brown adi-
pose tissue”, and “embryonic stem cells” indicate that 
miRNAs can affect different types of stem cells and 
that miRNAs may have potential applications in the 
field of stem cell biology. The word “squamous cell 
carcinoma” indicates that squamous cell carcinoma, 
a common type of skin cancer, is frequently used in 
miRNA studies. In summary, miRNA research in the 
field of biophysics is mostly focused on cancer types, 
especially lung cancer, because miRNAs have roles 

in cell growth and differentiation processes and are 
used as biomarkers in both personalized medicine 
and new therapeutic strategies.  

In addition, words such as “gene expression”, 
“regulation”, “protein” emphasize the central role of 
miRNAs, as miRNAs play a role in the regulation of 
mRNAs of target genes. The inclusion of words such 
as “biogenesis”, “pathway”, “mechanisms” shows 
that miRNAs are aimed at understanding the role of 
various biological processes in the cell. Words such 
as “identification” and “target” support the idea that 
miRNAs can be used as biomarkers in the diagnosis 
or treatment of diseases and that they can be poten-
tial targets in the development of new treatment 
methods. 

Trend topics in miRNA research in the field of 
biophysics are important in determining how both 
scientific interests and research methods have 
changed over time. The frequent use of terms such as 
“interference”, “methylation”, and “system” in the 
early years indicates that research focused more on 
the cellular functions and basic mechanisms of action 
of miRNAs. Over time, these basic concepts have 
given way to terms such as “de novo prediction”, 
“model”, and “injury” belonging to more specific 
and advanced research areas. In this direction, the 
knowledge gained with miRNAs has been combined 
with bioinformatics tools and advanced modeling 
methods.  

 CONCLUSION 
This study demonstrates the effectiveness of studies 
in the field of biophysics on miRNAs. It is important 
in terms of analyzing studies on miRNAs and guiding 
future studies. 
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