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Abstract

An extremely high prevalence of skin malignancies and other related abnormalities are
caused by the rare genetic illness known as Xeroderma pigmentosum (XP), which is
characterized by extraordinary sensitivity to ultraviolet (UV) light. There are various
complementation groups that XP can be categorized into, with group C being the most
common in India. The goal of this paper is to give a brief outline of the history of group C

cell Xeroderma pigmentosum in India.

The introduction highlights the need of comprehending the genetic foundation of this
condition and briefly covers the clinical signs of XP. Beginning in the 1970s, XP research in
India concentrated initially on clinical phenotyping and epidemiological studies. The severe
cutaneous signs and high frequency of skin malignancies seen in those with XP were noted in
the first publication on the disease in India. This report sparked additional research into the

genetic flaws that cause XP in the Indian population.

The history of XP research in India, the finding and description of group C cell strains, as
well as the function of XP complementation groups in genetic research, are covered in the
parts that follow. India's XP research has come a long way over the years, with the discovery
of distinctive complementation groups connected to various cell strains. Indian XP patients
now tend to have Group C cell strains, with XPC gene mutations being the major contributing
factor. These cell strains have unique deficiencies in the detection and repair of DNA
damage, which makes them more vulnerable to UV-induced DNA damage.
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Our knowledge of the pathophysiology of XP has been expanded as a result of our study of
group C cell strain features. The division of XP into complementation groups has made
genetic research on the molecular processes underlying DNA repair possible. To identify the
precise abnormalities brought on by XPC gene mutations and create tailored therapeutic

approaches, additional study concentrating on XP group C cell strains is vital.

In conclusion, this review sheds light on the history of the group C cell Xeroderma
pigmentosum strains in India. Our knowledge of the XP pathogenesis and the molecular
mechanisms behind this condition has greatly benefited from the identification and
characterization of these cell strains. It is necessary to conduct more study to clarify the
precise problems brought on by XPC gene mutations and to advance the creation of

individualized treatment plans for people with this uncommon genetic condition.

Keywords: Xeroderma pigmentosum, group C cell strains, genetic disorder, UV radiation,

skin cancer, complementation groups

Introduction

An extremely high prevalence of skin malignancies and other related abnormalities are
caused by the rare genetic illness known as Xeroderma pigmentosum (XP), which is
characterized by extraordinary sensitivity to ultraviolet (UV) light. Since Hebra and Kaposi's
initial description of the illness in 1874 [1], several investigations have advanced our
knowledge of this crippling condition. The nucleotide excision repair (NER) pathway, which
is in charge of repairing DNA damage brought on by UV exposure, is defective, which leads
to XP [2]. As a result of their inability to effectively repair UV-induced DNA damages,

people with XP have a greater risk of acquiring various cancers, including skin cancer [3].

XP is an autosomal recessive disease, and various populations have variable prevalence rates.
An estimated 1 in 250,000 people worldwide are thought to have XP [4]. However, areas like
India that see a lot of consanguineous marriages have a higher incidence of XP [5].
Consanguineous unions dramatically raise the risk of autosomal recessive diseases like XP by
raising the possibility of inheriting two copies of a defective gene.

Different clinical XP symptoms mostly affect body parts that are exposed to the sun. People
who are affected frequently get freckle-like coloring, atrophic and ulcerated skin lesions, and

more sunburns [6]. XP patients frequently experience ocular problems such as photophobia,
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conjunctivitis, and corneal opacities [7]. Additionally, XP might result in neurological side

effects include developmental delays, hearing loss, and eventual cognitive decline [8].

For effective preventive and therapeutic measures to be developed, it is essential to
understand the genetic foundation of XP. The illness can be divided into a number of
complementation groups, each of which is linked to mutations in particular NER pathway
genes [9]. In addition to the extra XP variety (XP-D) that has been discovered, at least nine
complementation groups (XP-A to XP-G, XP-V, and XP-F) have already been identified
[10]. Each complementation group is characterized by mutations in a unique gene that affect
particular NER pathway steps. For instance, XP-A is related with mutations in the XPA gene,

whereas XP-C is associated with mutations in the XPC gene [11].

In an effort to better understand the clinical and genetic elements of the condition, XP
research in India started in the 1970s. S. Mukherjee et al. presented the first report on XP in
India in 1974, describing individuals with severe cutaneous symptoms and a high prevalence
of skin malignancies [12]. This study highlighted the frequency of XP in the Indian
population and sparked additional research into the underlying genetic flaws causing the

condition.

India's XP research has made great strides over the years. In the early stages of research,
clinical phenotyping and epidemiological studies were predominantly employed to determine
the prevalence and effects of XP in the population. These studies revealed a significant rate of
consanguineous marriages among those who were afflicted, pointing to a possible genetic

foundation for the condition in India [13].

A significant step in comprehending the genetic variability of the illness was the discovery of
distinctive complementation groups linked to XP. According to research conducted in India,
group C complementation makes up between 50% and 60% of instances among XP patients
[14]. Mutations in the XPC gene, which encodes a crucial protein involved in DNA damage
identification and repair within the NER system, were discovered by molecular analysis of

XP cell lines obtained from Indian patients [15].

Group C cell strain analysis has shed important light on the genetic environment of XP in
India. Group C cell strains have been found to have unique deficiencies in the initial stages of
DNA damage identification, which limit DNA repair and make them more vulnerable to UV-
induced DNA damage [16]. When compared to other complementation groups, XP group C
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patients had a higher frequency of ocular defects and skin malignancies as a result of this
deficiency [17].

To develop specific treatment interventions for XP patients, it is essential to comprehend the
traits and molecular underpinnings of group C cell strains. Research advancements in XP
have underlined the significance of the NER pathway in shielding cells from UV-induced
damage and elucidated the complex molecular pathways involved in DNA repair. It may be
possible to create novel therapeutic approaches that target certain deficiencies brought on by
XPC gene mutations in order to improve DNA repair effectiveness and lower the risk of skin

cancer occurrence.

Origin of Group C Cell Strains in India

We now know a lot more about the condition and its genetic roots thanks to research on
Xeroderma pigmentosum (XP) in India. In India, XP research started in the 1970s with the
main goal of elucidating the clinical and molecular features of this uncommon genetic illness.
To ascertain the prevalence and effects of XP in the Indian population, the early

investigations concentrated on phenotyping and epidemiological studies.

S. Mukherjee et al.'s 1974 research on XP in India provided insight into the severe cutaneous
symptoms and high prevalence of skin malignancies seen in affected people [1]. The fact that
this publication highlighted the frequency and clinical severity of the illness in the Indian

community represented a significant turning point in XP research in India.

Following up on this original report, more research sought to pinpoint the genetic flaws that
cause XP in India. The discovery of complementation groups linked to XP represented a
substantial advance in our knowledge of the genetic variability of the illness. With between
50% and 60% of cases, group C was found to be the most common complementation group
among XP patients in India [2]. Group C cell strains' discovery and characterization have

shed light on the genetic environment of XP in India.

Patients with Indian XP have distinct molecular abnormalities and features in their group C
cell strains. Mutations in the XPC gene, which encodes a crucial component involved in the
initial stages of DNA damage identification and repair within the nucleotide excision repair
(NER) pathway, were discovered by molecular analysis of XP cell lines generated from
Indian patients [3-8]. The identification of group C cell strains in India has not only improved
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our understanding of XP pathogenesis but also highlighted the importance of the XPC gene
and its role in DNA repair. These mutations impair the ability of cells to efficiently recognize
and repair UV-induced DNA damage, contributing to the increased susceptibility to UV
radiation observed in XP patients. The specific flaws found in group C cell strains have shed
light on the underlying molecular processes of XP and the more general regulation of the
NER pathway.

It is important to note that a number of factors, including genetic variety within the Indian
population, consanguineous marriages, and environmental factors such greater UV radiation
exposure, may contribute to the prevalence of group C cell strains in India. It is necessary to
conduct more research to examine how genetic variations within the Indian population affect

the manifestation and severity of XP.

It is essential to advance our understanding of XP and create focused treatment interventions
if we are to establish group C cell strains that are native to India. Deeper understanding of the
precise abnormalities caused by XPC gene mutations and their functional effects can be
gained by continued study of XP group C cell lines. This information may influence the
creation of novel therapeutic approaches that improve DNA repair effectiveness while

lowering the risk of skin cancer growth in XP patients [8-15].

In conclusion, the groundbreaking study carried out in the 1970s can be linked to the
development of group C cell strains of Xeroderma pigmentosum in India. Our understanding
of the pathogenesis of XP and the genetic underpinnings of the condition in the Indian
population has greatly benefited from the identification and characterization of these cell
strains. In order to better understand the precise problems brought on by XPC gene mutations
and to investigate individualized medication options for XP patients in India and other
communities impacted by this rare genetic illness, more study is necessary.

History of XP Research in India

Research on Xeroderma pigmentosum (XP) first started in India in the 1970s when studies
into this uncommon hereditary illness started. Understanding the clinical signs, prevalence,
and genetic components of XP in the Indian community was the primary motivation behind
the early research efforts. XP research in India received its first substantial contribution in
1974 with the release of a report by S. Mukherjee et al. The severe cutaneous symptoms and

high prevalence of skin malignancies seen in XP patients in India were noted in this article
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[1]. The results of this study launched a concentrated investigation into XP by drawing

attention to its frequency and clinical severity in the Indian community.

In the years that followed, scientists in India started a number of investigations to determine
the genetic causes of XP. Epidemiological research was done to ascertain the prevalence and
effects of XP in various parts of the nation. These investigations shed important light on the
distribution of XP cases, highlighting that it is more common in regions with a high rate of
consanguineous marriages [2]. Consanguineous marriages, which are typical in several Indian

cultures, raise the risk of XP and other autosomal recessive diseases.

As XP research developed, efforts were made to organize complementation groups of XP
cases according to genetic traits. Complementation groups reflect many genetic subtypes of
XP, each of which is linked to alterations in particular genes involved in the NER system.
These genetic divisions have been essential in understanding the underlying molecular

abnormalities in XP and have made it possible to develop specialized therapy approaches.

The discovery of complementation groups has shed important light on the genetic diversity of
XP in the Indian setting. Group C cell strains are the most common among XP patients in
India, accounting for a sizable number of cases, according to studies [3]. Mutations in the
XPC gene, which is essential for the initial stages of DNA damage recognition and repair
within the NER pathway, have been discovered by molecular analysis of XP cell lines
obtained from Indian patients [4]. Our understanding of XP pathogenesis in the Indian
population has been strengthened by the identification of group C cell strains and the

characterisation of their genetic abnormalities.

India's XP research has made great strides over the years. The clinical spectrum of the
condition, genetic differences, and the effects of environmental factors like increasing
exposure to ultraviolet (UV) radiation have all been better understood as a result of

collaborative work involving physicians, geneticists, and molecular biologists [11-15].

Additionally, XP research in India has aided in the creation of diagnostic methods and
counseling techniques for afflicted people and their families. The availability of genetic
testing and counseling services has increased, allowing for early diagnosis and the facilitation

of well-informed family planning decisions.
Despite the advancements, more study is necessary to investigate the precise molecular flaws
connected to XP in the Indian population. Investigating the genetic variety seen among the
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many Indian regions and how it affects the expression and severity of XP may offer
important insights for personalized therapy techniques. Furthermore, continuing studies
targeting XP group C cell strains can aid in the creation of fresh therapeutic approaches that
target the XPC gene and the NER pathway.

In conclusion, XP research in India has a long history and has made a substantial impact on
our comprehension of the illness. Researchers in India have made significant advancements
in XP research, from the early studies into clinical signs and epidemiology through the
finding of complementation groups and characterization of group C cell strains. For those
impacted by XP in India and around the world, improved diagnosis, prevention, and
treatment approaches will be made possible by ongoing joint efforts and more research

initiatives.

Identification of Group C Cell Strains

Our knowledge of the genetic environment and pathophysiology of the condition has greatly
benefited from the finding of group C cell strains in the context of Xeroderma pigmentosum
(XP) study. The nucleotide excision repair (NER) pathway depends on the XPC gene, which
has mutations, and Group C cell strains are a specific complementation group linked to these
mutations. Clinical phenotyping, genetic analysis, and functional assays are used in
combination to identify group C cell strains. To determine the complementation group for XP
patients based on the severity and particular clinical presentations of the condition,
researchers first conducted clinical examinations of the patients. This made it possible to
determine how common group C cell strains are among XP patients in India [10-15].

The discovery of the XPC gene alterations linked to group C cell strains was made possible in
large part by the molecular study of XP cell lines taken from Indian patients. The coding
areas of the XPC gene were examined using methods including polymerase chain reaction
(PCR) and DNA sequencing, which allowed for the discovery of certain mutations or genetic

variants.

Functional tests were also run to determine how XPC gene alterations affected the ability to
repair DNA. In these tests, XP cell lines' capacity to fix UV-induced DNA damage was
examined. Normal characteristics of Group C cell strains include poor DNA repair, a

deficiency in the NER system brought on by XPC gene mutations [1,2].
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The discovery of group C cell strains has shed important light on the molecular flaws
underpinning the pathogenesis of XP. Studies have demonstrated that XPC gene mutations
cause abnormalities in DNA damage recognition and repair, particularly in the NER
pathway's earliest steps. Due to this defect, XP patients are more susceptible to UV-induced
DNA damage, which contributes to the emergence of skin malignancies and other associated

disorders.

For XP research and future therapeutic approaches, an understanding of the traits and
functional effects of group C cell strains is important. It underscores the important role of the
NER system in shielding cells from UV radiation-induced damage and shows the significance
of the XPC gene in maintaining DNA integrity. It is necessary to conduct more research on
group C cell strains to clarify the precise molecular pathways connected to XPC gene
alterations and their effects on XP pathogenesis. The effectiveness of DNA repair and the risk
of skin cancer growth in XP patients with group C cell strains may be improved by further
study into new therapeutic targets and techniques [14,16,17].

Group C cell strain characteristics

Xeroderma pigmentosum (XP)-related group C cell strains display unique traits that set them
apart from other complementation groups. These traits shed important light on the
pathophysiology and underlying molecular abnormalities of XP in people with group C
mutations in the XPC gene. The inability of group C cell strains to detect and correct UV-
induced DNA damage is one of their most salient traits. The NER system, which is in charge
of repairing DNA damages brought on by UV radiation, includes an essential component that
is encoded by the XPC gene. Mutations in the XPC gene prevent this mechanism from

operating correctly, which reduces the ability of group C cell types to repair DNA [1,18].

Group C cell strains are more susceptible to UV radiation-induced DNA damage due to a
deficient DNA repair pathway. As a result, skin malignancies and other UV-related disorders
are more common in XP patients with group C mutations. Ineffective repair of UV-induced
DNA lesions leads to the accumulation of mutations in important genes, which impairs

regular cellular processes and promotes the growth of cancers.

Furthermore, group C cell strains frequently show particular flaws in the NER pathway's first
stages. This defect inhibits the XPC protein's ability to attach to and recognize damaged DNA

locations, which is what ordinarily starts the repair process. The lower ability of group C cell
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strains to repair DNA lesions effectively reflects the functional effects of these deficiencies,
which result in chronic DNA damage and an elevated risk of genomic instability. Beyond
DNA repair flaws, group C cell strain traits might also include other traits. Studies have
revealed that group C mutation-carrying XP patients may be more prone to visual problems
than members of other complementation groups. Photophobia, conjunctivitis, and corneal
opacities are some of the possible visual signs, further emphasizing the broad clinical range

linked to group C mutations [16-20].

Developing focused treatment therapies for XP patients requires an understanding of the
unique traits of group C cell strains. The discovery of novel methods to improve DNA repair
effectiveness and lower the risk of skin cancer growth in people with group C mutations is

made possible by insights into the molecular abnormalities connected to XPC gene mutations

[1].

In-depth investigation of the molecular processes underlying the properties of group C cell
strains is still required. We can better understand XP pathogenesis and the creation of
individualized treatment plans for XP patients with group C mutations by examining the

functional ramifications of XPC gene mutations and their effects on the NER pathway.

Role of XP Complementation Groups in Genetic Studies

In genetic research on Xeroderma pigmentosum (XP), complementation groups are
significant because they shed light on the genetic variety, molecular flaws, and
pathophysiology of the disease. These complementation groups, which were discovered
based on their distinctive genetic traits, have significant implications for genetic diagnosis,
counseling, and prospective therapeutic approaches. They have advanced our understanding
of XP at the molecular level [16,18].

Genetic research aiming at identifying the underlying genetic variants and molecular flaws
causing the condition has been made easier because to the identification and classification of
XP complementation groups. A unique genetic subtype of XP associated with mutations in
particular genes involved in the nucleotide excision repair (NER) pathway is represented by
each complementation group. The functional effects and influence on DNA repair pathways
are clarified by the characterisation of these alterations. Researchers have learned more about
the distinct molecular abnormalities found in each group of XP complementation and their

implications for XP pathogenesis by examining different XP complementation groups. For
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instance, group C cell strains with XPC gene mutations display deficiencies in the NER
pathway's initial steps, particularly in the identification of DNA damage. Our understanding
of the crucial function of the NER system in shielding cells from UV-induced DNA damage
as well as the effects of its dysfunction has been furthered by this information [6,8,9,15].

Genetic research on XP complementation groups has also been useful for genetic diagnosis
and counseling. The precise genetic testing and accurate diagnosis of XP in affected
individuals are made possible by the identification of certain mutations linked to each
complementation group. Genetic counselors can offer more specialized and knowledgeable
advice to people and families regarding the possibility of inheriting XP and the significance

of preventative measures, such as UV protection and routine skin cancer screenings [8,17].

Additionally, XP complementation groups have created opportunities for new medical
treatments. It is possible to create tailored medicines that restore or improve DNA repair
systems by better understanding the molecular abnormalities linked to each category. For
example, strategies for gene therapy that focus on certain genes linked to XP
complementation groups show promise for future therapeutic breakthroughs.

In conclusion, XP complementation groups have been crucial in genetic research on the
condition, offering insights into the genetic variety, molecular flaws, and etiology. The
division of XP into complementation groups has aided in accurate diagnosis, therapeutic
intervention, and genetic counseling. To advance our understanding of XP and create
individualized treatment plans to enhance the lives of those affected by this uncommon
genetic condition, more investigation into the precise molecular abnormalities linked to each

complementation group is required.

Significance of Further Research

Research on Xeroderma pigmentosum (XP) is extremely important and has the potential to
benefit many fields of science and medicine. To better understand the pathophysiology of
XP, develop targeted medicines, advance diagnostic techniques, and improve the overall
management and care of people with this uncommon genetic illness, more research and study
are required. Clarifying the precise molecular mechanisms underpinning XP is one of the
main topics that needs more study. There is still much to learn about the functional effects of
these mutations and their impact on DNA repair pathways, despite the fact that great progress

has been made in identifying the genetic variants connected to XP. Finding possible treatment
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targets and improving DNA repair effectiveness can be made easier by comprehending the

complex complexities of the molecular abnormalities in XP [15-20].

Further study is required to examine how genetic variation affects XP manifestation and
severity in the Indian population. India is renowned for its genetic diversity, and research on
the genetic differences linked to XP in various cultures and areas can shed light on the
disorder's frequency, clinical spectrum, and risk factors. These studies can help with
customized medicine tactics, which adapt treatment plans to each person's unique genetic

profile.

Additionally, research resources might be put toward creating better XP diagnostic methods.
Modern molecular approaches, including as functional tests and next-generation sequencing,
can help to diagnose XP more accurately and quickly, allowing for early detection and
intervention. Early diagnosis is essential for putting preventive measures into place and
starting the right care techniques to reduce the risk of skin cancer and other XP-related
problems [1,8,21].

Future research must also focus on finding new therapeutic approaches. Targeted treatments
have the potential to improve the clinical symptoms of XP and restore DNA repair pathways,
such as gene therapy or small chemical interventions. Preclinical and clinical studies
examining the viability and effectiveness of these therapies may open the door to novel

therapeutic options for XP patients [21-23].

The management and treatment of people with XP can be improved overall through research
projects that cover topics including psychosocial support, quality of life evaluation, and long-
term follow-up. The holistic management of this uncommon genetic illness can be greatly
improved by comprehending how XP affects a person's well-being and creating thorough
care practices [11,14,20].

In conclusion, more study on XP is absolutely necessary to deepen our understanding of the
condition, better diagnostic procedures, investigate treatment interventions, and improve
patient care in general. Continued research into the molecular mechanisms, genetic
variations, and therapeutic options related to XP may lead to novel treatments, individualized
medical strategies, and better outcomes for those suffering from this uncommon genetic
illness. In order to advance research efforts and ultimately enhance the lives of people with
XP, collaboration between researchers, physicians, and patients is crucial.
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Conclusion

The history of group C cell strains of Xeroderma pigmentosum in India was briefly
summarized in this review. Our knowledge of the XP pathogenesis and the molecular
mechanisms underlying this condition has greatly benefited from the identification and
characterization of group C cell strains. To clarify the precise abnormalities brought on by
XPC gene mutations and create focused therapeutic approaches, more investigation is
required. Research developments in XP show promise for better diagnostic, preventative, and
therapeutic approaches for people with this uncommon genetic condition.
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