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Exposure to mutagens causes DNA damage, which, if not repaired properly, can
lead to diseases like cancer. Ovarian cancer is a major concern for women globally, including
in India, as it is often diagnosed at an advanced stage, making treatment more challenging.
Recent research implicates DNA repair proteins like DNA polymerase  (Pol 88) in cancer
development, emphasising the need to understand these pathways for targeted therapy. This
study uses bibliometric analysis to explore ovarian cancer research and DNA repair pathways,
providing insights for future research and treatment. Data from 37,539 articles related to cancer,
ovarian cancer, DNA polymerase 3, DNA repair pathways, and inhibitors were analysed from
the Dimensions database. Publication distribution, national cooperation, leading authors, and
research trends were examined. Variations in publication distribution were observed across
journals, with notable contributions from countries like Germany, Canada, and the Netherlands.
Prolific authors and institutions were identified, shedding light on the global academic
landscape. Co-occurrence analysis revealed thematic clusters, including pathophysiology,
cancer risk associations, therapeutic targets, and genomic research. This bibliometric analysis
offers valuable insights into ovarian cancer research and DNA repair pathways. It highlights the
importance of targeting DNA repair mechanisms in cancer therapy and suggests opportunities
for collaboration and personalised medicine. Identifying key trends and future directions aids
in advancing our understanding and treatment of ovarian cancer, aiming to improve patient
outcomes.
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The human body is continuously exposed stability. This dynamic balance between DNA

to mutagens that cause DNA damage, which is
swiftly countered by sophisticated DNA repair
mechanisms essential for preserving genomic
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damage and repair has critical implications for
aging and diseases like cancer. Numerous cancers,
including those of the colon, lung, breast, bladder,
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and oesophagus, have been linked to mutations in
DNA repair proteins such as DNA polymerase 3
(Pol B). Recent research has increasingly focused
on Pol B mutations in ovarian cancer, a major
global health concern, particularly in India, where
it ranks third in cancer frequency and eighth in
overall cancer prevalence**. Ovarian cancer is a
significant contributor to cancer-related mortality
worldwide, largely due to late-stage diagnosis,
which severely limits treatment options. In India,
ovarian cancer accounts for 3.44% of all cancer
cases and 3.34% of cancer-related deaths*®. While
early detection at Stage I yields a promising five-
year survival rate of 94%, the majority of cases are
diagnosed at Stages III and IV, where the survival
rate drops to 28%°. Globally, this underscores the
need for improved diagnostic methods and more
effective treatments. Studies suggest that defects
in DNA repair mechanisms can increase tumor
sensitivity to chemotherapy, as evidenced by the
efficacy of PARP inhibitors in BRCA1-deficient
cancers®’. In addition to PARP inhibitors, other
DNA repair enzymes, such as glycosylases,
phosphodiesterases, and Pol B, are being actively
investigated as therapeutic targets. Inhibitors
of these enzymes, particularly when combined
with DNA-damaging agents like radiation or
alkylating agents, have demonstrated potential in
selectively inducing cancer cell death by exploiting
cancer-specific DNA repair deficiencies®'®. This
therapeutic approach offers a promising strategy
to improve the efficacy of conventional treatments
for ovarian cancer.

Ovarian cancer remains a formidable
health issue worldwide, including in India, where
advanced-stage diagnosis presents significant
treatment challenges. Enhanced understanding of
the molecular mechanisms underlying DNA repair
deficiencies in ovarian cancer, combined with the
development of targeted therapies, holds potential
for improving outcomes for affected women.
Epithelial ovarian cancer is a heterogeneous disease
with five major subtypes: high-grade serous,
low-grade serous, endometrioid, clear cell, and
mucinous, with high-grade serous being the most
prevalent. The extensive genetic instability and
lack of prominent driver mutations complicate
molecular profiling in many forms of the disease’!!.
While homologous recombination defects are
linked to improved responses to platinum-
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based and PARP inhibitor therapies, leveraging
deficiencies in other DNA repair pathways offers
a promising avenue for treatment stratification'"'.
Mammalian cells rely on five primary DNA repair
mechanisms: mismatch repair (MMR), base
excision repair (BER), nucleotide excision repair
(NER) for single-strand breaks, and homologous
recombination (HR) and non-homologous end
joining (NHEJ) for double-strand breaks'3!*!3
In cancer cells, replication stress often leads
to genomic instability, compromising genomic
integrity’. Cancer therapies aim to exacerbate
DNA damage or impair DNA damage repair
(DDR), thereby inducing catastrophic damage
and cell death. DDR inhibitors, particularly those
targeting cancer cells, offer better tolerability than
conventional chemotherapy, as they minimize
damage to normal cells'®.

Overexpression of Pol 3 in ovarian cancer
has been linked to pro-tumorigenic effects, as it
may enhance the cancer cells’ ability to repair
DNA damage, promoting survival and resistance
to chemotherapy. This heightened repair capability
can lead to increased genomic instability and
tumor aggressiveness. Consequently, inhibiting
Pol a could sensitize ovarian cancer cells to
DNA-damaging agents, enhancing therapeutic
efficacy by disrupting their repair mechanisms.
Therefore, targeting Pol B represents a promising
strategy for improving treatment outcomes in
ovarian cancer patients®’. Targeting DNA repair
pathways, especially in cancer cells, enhances the
effectiveness of DNA-damaging agents. BER is a
critical pathway that repairs damaged DNA bases
caused by agents like bleomycin, cisplatin, and
alkylating agents. Pol 4 plays a pivotal role in BER
by excising 5'-terminal deoxyribose phosphate
(dRP) groups from incised abasic sites and filling
in the gaps through template-directed nucleotide
incorporation'®. Inhibiting Pol B has emerged
as a promising strategy in cancer therapy, as it
could enhance the cytotoxicity of DNA-damaging
agents. Several Pol B inhibitors, targeting both
its polymerase and lyase activities, have shown
potential in amplifying the cytotoxic effects of such
agents, though more research is needed to clarify
their precise mechanisms in cancer cells'*%.

Bibliometrics, the statistical and
mathematical analysis of publications, is an
invaluable tool for identifying research trends and



PATRA et al., Biosci., Biotech. Res. Asia, Vol. 21(4), 1439-1449 (2024)

emerging areas of study. A bibliometric analysis of
articles from the Dimensions Collection database
(2015-2024) was conducted to explore the current
landscape of ovarian cancer research, focusing
on DNA polymerase B, repair pathways, and
inhibitors. This study aims to identify emerging
trends, key contributors, and potential future
research directions in the field of Pol B mutations
and inhibitors relevant to ovarian cancer therapy.

SUBJECTS AND METHODS

Data retrieval strategy

To ensure data accuracy, we utilized the
Dimensions database, spanning the index period
from January 1, 2015, to March 4, 20242'22, A
refined search query incorporating key terms
such as “cancer, ovarian cancer, DNA polymerase
beta, DNA polymerase beta inhibitors, DNA
repair pathway, polymorphism, SNP, variants, and
truncated forms” was employed to identify relevant
literature. This search yielded 37,539 articles,
providing a robust and comprehensive dataset for
analysis. Here are the search results:
https://app.dimensions.ai/discover/
publication?search_mode=content&search
text=cancer%2C%20ovarian%?20cancer%2C%?20
dna%?20polymerase%20beta%2C%20dna%20
polymerase%20beta%?20inhibitors%2C%?20
dna%?20repair%20pathway%2C%20Polymor-
phism%2C%20SNP%2C%?20variants%2C%20
Truncated%20Forms&search_type=kws&search
field=full search.
Data processing strategy

A comprehensive publication analysis
was conducted to evaluate the distribution of
research outputs, national collaborations, and the
most productive institutions in ovarian cancer
research. This analysis included a total of 37,539
relevant articles, providing valuable insights into
the publication landscape of the field (Table 1).
Subsequently, co-citation analysis was performed
using VOSviewer, wherein the full records and
cited reference data from these articles were
imported to examine co-citation patterns among
cited sources, authors, and references?. This
analysis illuminated the foundational knowledge in
the areas of ovarian cancer, DNA pol B mutations,
and inhibitors.In addition, a co-occurrence
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analysis of author keywords was carried out
using VOSviewer, facilitating the identification
of co-occurring keywords and clustering patterns.
This approach revealed key research hotspots and
emerging directions within the domains of ovarian
cancer, DNA pol § mutations, and DNA repair
protein inhibitors?*2.

RESULTS

Publications analysis
Publication distribution analysis

The publication rates vary significantly
among the journals analyzed, reflecting differences
in research output. Notably, journals such as
“Methods in Molecular Biology” and “Advances in
Experimental Medicine and Biology” demonstrate
higher publication rates, with 141 and 131
articles published, respectively. In contrast, other
journals, including the “Journal of Thrombosis
and Haemostasis” and “RNA Technologies,” have
considerably lower outputs, each contributing
only 13 publications. This disparity underscores
the varying focus and capacity of journals in
disseminating research related to ovarian cancer
and associated fields.

In terms of mean citations per publication,
there is considerable variation among the journals.
Journals like “Physiological Reviews” and
“Pharmacological Reviews” have exceptionally
high mean citations, with 1063.71 and 277.71
citations respectively, indicating their significant
influence and impact in their respective fields. On
the other hand, journals like “Arthritis Research
& Therapy” and “Cancers” also have relatively
high mean citations, with 0.61 and 46.45 citations
respectively.

National cooperation analysis

The bibliographic analysis provides
insights into the geographic distribution of
scholarly contributions among the authors listed.
Among the countries represented, Germany
emerges as a notable hub of academic activity, with
multiple authors hailing from this region. Authors
such as Tobias Gorge, Stefan Werner Schneider,
and Christoph Plass, all based in Germany, have
contributed significantly to the body of literature,
collectively producing 41 publications. Despite
their geographic proximity, their citation impact
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varies, indicating the diversity of research output
and its reception within the German academic
landscape.

Canada, represented by Alexander K C
Leung, showcases a high publication output with
33 publications. However, the mean citations per
publication for Leung’s work remain relatively low,
suggesting a potential gap between publication
volume and citation impact within the Canadian
academic context.

Other countries such as the Netherlands,
represented by Hugo Ten Cate, and Japan,
represented by Tetsuro Kokubo, demonstrate
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significant scholarly activity, albeit with varying
levels of citation impact. Notably, authors from
Qatar and Uruguay, such as Martin S Steinhoff and
Manuel Ibarra respectively, contribute to the global
academic discourse, highlighting the diversity of
perspectives and research contributions across
different regions.

New Zealand and Switzerland, represented
by Christine M Morris and Steffen Gay respectively,
also demonstrate active scholarly engagement,
albeit with smaller publication numbers compared
to other countries. This analysis underscores the
global nature of academic research and the diverse

Table 1. Journal with Ovarian Cancer Research and DNA Repair Pathways Publication and Citation

Analysis

Name Publications Citations Citations mean
Medicine & Science in Sports & Exercise 222 46 0.21
Journal of Pediatric Gastroenterology and Nutrition 202 67 0.33
Arthritis Research & Therapy 175 107 0.61
Pancreas 170 49 0.29
Methods in Molecular Biology 141 1186 841
Advances in Experimental Medicine and Biology 131 1646 12.56
Breast Cancer Research 108 83 0.77
Epilepsia 61 73 1.2
Epidemiology 50 20 0.4
Journal of Bone and Mineral Research 33 121 3.67
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Fig. 1. Flow chart of thalassemia research evolution with time
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contributions made by scholars from various
geographic regions.
Leading author analysis

The publication records of several authors
provide insight into their scholarly contributions
and the impact of their work within their respective
fields. Among these authors, Alexander K C Leung
stands out with an extensive publication history,
having contributed to a total of 33 publications.
However, despite this prolific output, the mean
citations per publication for Leung’s work remain
relatively low, indicating a modest level of citation
impact (Fig.2).

On the other hand, authors like Tobias
Gorge, Stefan Werner Schneider, and Martin S
Steinhoff have each amassed 15 publications,
demonstrating a consistent level of scholarly
activity. Interestingly, despite having the same
number of publications, their citation records vary,
with Gorge receiving 5 citations and Schneider
and Steinhoff also receiving 5 citations each. This
suggests that the impact of their work, as measured
by citations, is comparable.

Hugo Ten Cate and Tetsuro Kokubo,
although contributing significantly to the body of
literature with 19 and 13 publications respectively,
have yet to receive citations for their work,
indicating that their research may not have
garnered significant attention within the academic
community.

Meanwhile, authors such as Christoph
Plass, Steffen Gay, and Christine M Morris have
received citations for their contributions, albeit at
a modest level. Plass, with 11 publications, has
received 1 citation, while Gay and Morris, with 10
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and 9 publications respectively, have also received
1 citation each.
Analysis of the most productive institutions

The bibliographic analysis provides
insights into the academic contributions of
researchers affiliated with various organisations
across different countries. Among the organisations
listed, notable academic institutions and medical
centres are represented, each contributing to the
global body of scholarly literature.(Fig.3)

Researchers such as Alexander K C
Leung, affiliated with Alberta Children’s Hospital
in Canada, showcase a substantial publication
output, with 33 publications. However, the mean
citations per publication for Leung’s work remain
relatively low, indicating a potential gap between
publication volume and citation impact within the
Canadian academic context.

Hugo Ten Cate, associated with Maastricht
University Medical Centre in the Netherlands,
demonstrates active scholarly engagement with
19 publications. However, the citation impact for
Ten Cate’s work appears to be minimal, suggesting
varying levels of recognition within the Dutch
academic landscape.

In Germany, researchers from leading
institutions, including University Hospital
Miinster and University Medical Center Hamburg-
Eppendorf, significantly contribute to the scholarly
literature. Notable figures such as Tobias Gorge
and Stefan Werner Schneider exemplify this
trend, achieving both high publication outputs and
substantial citation impacts. Their contributions
reflect the robust academic environment in
Germany and underscore the country’s pivotal role
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in advancing research on ovarian cancer and related
fields.

Martin S Steinhoff, affiliated with Hamad
Medical Corporation in Qatar, represents scholarly
engagement in the Middle East, contributing to the
global discourse with 15 publications. Similarly,
researchers from Yokohama City University in
Japan, such as Tetsuro Kokubo, demonstrate active
participation in academic research despite a lower
citation impact.

Christoph Plass, associated with the
German Cancer Research Canter, exhibits notable
scholarly contributions with 11 publications
and a moderate citation impact, highlighting the
institution’s role in advancing cancer research.

Other researchers, including Manuel
Ibarra from the University of the Republic in
Uruguay, Steffen Gay from the University Hospital
of Zurich in Switzerland, and Christine M Morris
from the University of Otago in New Zealand,
also contribute to the global academic landscape
with their research endeavours. This analysis
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underscores the diverse array of institutions and
researchers driving scholarly progress across
different countries.
Co-occurrence analysis

Prior to conducting the co-occurrence
analysis, the keywords in the dataset underwent
term consolidation in VOSviewer, which involved
merging synonymous terms and addressing
variations in spelling, including singular and plural
forms (Fig. 4). From a total of 9,485 keywords,
the top 167 were selected based on their total link
strength (TLS) for visual analysis. Figure 4 (Fig.
4) illustrates the co-occurrence patterns of these
high-frequency author keywords in the context
of ovarian cancer, DNA pol B mutations, and
inhibitors research. The keywords were organized
into five distinct clusters, each represented by
a different color, and sorted within each cluster
according to their TLS. This analysis identified
four primary research hotspots: 1) Insights into
Pathophysiology and Therapeutic Modulation,
2) DNA Repair and Cancer Risk Associations, 3)

university of rigles federico

imperial college london

Fig. 3. Evolution network on organizational contribution analysis
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Cancer Pathogenesis and Therapeutic Targets, and
4) Genomic Research Landscape.

DISCUSSION

Research trends from the perspective of time
The bibliometric analysis of ovarian
cancer research, focusing on Pol B mutations
and DNA Pol B inhibitors®, shows fluctuating
publication trends between 2015 and 2024. In 2018,
there was a notable peak with 3,845 publications,
indicating a significant focus on the topic during
that period. This was followed by a decrease in
publications in 2019, with only 275 publications.
Subsequently, there was a further decline in
2020 and 2021, with 219 and 1,406 publications
respectively. However, the trend shifted again
in 2022, showing an increase in publications to
1,124. This trend continued with a slight decrease

transcripghen factor inhigition -
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in 2023, with 195 publications. Finally, the study
was conducted until March 2024, encompassing
only the initial three months of that year, during
which there was a substantial drop in publications,
totalling just 27.
Cluster focusing

Cluster analysis, particularly co-
occurrence analysis, offers valuable insights into
the thematic landscape of ovarian cancer research,
Pol B mutations, and inhibitors by identifying
patterns in keyword co-occurrence and clustering.
This method uncovers underlying themes, research
hotspots, and emerging directions in the field.

Cluster 1: “Insights into Pathophysiology
and Therapeutic Modulation” focuses on the
underlying mechanisms of disease and therapeutic
interventionsu®?®. It explores physiological
processes such as inflammation, oxidative
stress, cell proliferation, and differentiation, and
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Fig. 4. Cooccurrence analysis of clusters, where green, yellow, red and blue determined the Insights into
Pathophysiology and Therapeutic Modulation, DNA Repair and Cancer Risk Associations, Cancer Pathogenesis
and Therapeutic Targets and Genomic Research Landscape respectively
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investigates how specific pathways are modulated
through inhibition or activation of enzymes,
transcription factors, or genes. This cluster
highlights advancements in understanding disease
pathophysiology and the development of novel
treatment strategies.

Cluster 2: “DNA Repair and Cancer
Risk Associations” examines the relationship
between DNA repair mechanisms and cancer
susceptibility’'2. It centers on keywords like “DNA
repair,” “mutation,” and “DNA damage,” exploring
how alterations in DNA repair pathways contribute
to cancer development, particularly in breast,
colorectal, and lung cancers. It also discusses the
role of genes such as BRCAI and BRCA2 and
the impact of single nucleotide polymorphisms
(SNPs) on cancer risk. The cluster underscores
the importance of genetic predisposition and DNA
repair deficiencies in understanding cancer risk
across different types of cancer.

Cluster 3: “Cancer Pathogenesis
and Therapeutic Targets” delves into cancer
development and treatment challenges, with a focus
on carcinogenesis, chemotherapy, drug resistance,
and genomic instability'*-'S. It emphasizes the
need for novel therapeutic strategies to address
tumor growth, metastasis, and drug resistance,
with particular attention to terms like “metastasis,”
“proliferation,” and “tumorigenesis.” The cluster
stresses the critical need for targeted therapies
to overcome resistance and improve treatment
efficacy in cancer management.

Cluster 4: “Genomic Research Landscape”
reflects the diversity and breadth of genomic
research in cancer biology'’*. Covering topics
such as genome analysis, evolutionary genetics,
technological advancements, and research trends,
this cluster underscores the expanding scope of
genomic investigations and their role in advancing
cancer research.

Together, these clusters provide a
comprehensive overview of the research landscape
surrounding ovarian cancer, Pol § mutations, and
inhibitors. By identifying key themes, emerging
trends, and research hotspots, these findings offer
valuable insights for researchers, clinicians, and
policymakers aiming to advance the understanding
of cancer pathogenesis and improve therapeutic
strategies, ultimately enhancing patient outcomes.
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Future Directions and Recommendations

The bibliometric analysis of ovarian
cancer research, specifically focusing on DNA
polymerase B (Pol B) mutations, DNA repair
pathways, and associated DNA Pol B inhibitors,
provides a comprehensive assessment of the current
scientific landscape®. Through the identification
of research trends and emerging directions via
cluster and co-occurrence analyses, the study
offers a roadmap for addressing critical knowledge
gaps and guiding future research. Notably, the
analysis underscores the potential of targeting
DNA repair pathways for therapeutic interventions,
emphasizing the relevance of these pathways
in personalized medicine and the development
of novel, targeted cancer treatments. The co-
occurrence analysis of keywords reveals promising
areas for exploration, including novel biomarkers
and therapeutic targets within ovarian cancer and
DNA repair mechanisms. Additionally, the analysis
of global collaborations and leading authors
highlights opportunities for fostering international
research partnerships that can pool resources and
expertise to accelerate advancements in this field.

However, significant gaps remain,
particularly regarding the mechanistic
understanding of Pol B mutations and their
specific role in ovarian cancer progression. There
is a marked need for further studies focusing on
the functional implications of these mutations
and their impact on DNA repair pathways. This
includes conducting robust mechanistic studies
and clinical trials to evaluate the efficacy of Pol
B inhibitors and other pathway-targeting agents
in overcoming chemo resistance and improving
treatment outcomes. To bridge these gaps, the study
recommends a concerted effort in mechanistic
investigations of Pol § mutations®' and the initiation
of clinical trials evaluating DNA repair pathway
inhibitors. Furthermore, enhancing international
collaboration among researchers can expedite
the discovery of novel therapeutic strategies and
biomarkers, ultimately improving the clinical
management of ovarian cancer. This approach
holds promise for advancing the development of
personalized treatment options aimed at enhancing
efficacy and patient outcomes.
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CONCLUSION

In conclusion, our bibliometric analysis
offers valuable insights into ovarian cancer
research and DNA repair pathways. By examining
publication distribution, national cooperation,
leading authors, and research trends, we’ve
identified key hotspots and future directions. Our
findings underscore the importance of targeting
DNA repair pathways in cancer therapy and
highlight opportunities for collaboration and
personalised medicine approaches. Ultimately,
this study provides a framework for advancing
our understanding and treatment of ovarian cancer,
aiming to improve patient outcomes through
innovative research strategies.
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