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ABSTRACT

Many genes and environmental factors often work together to cause a disease. The identification of significant genetic
factors is useful for both medical (by aiding drug development and personalised therapy) and scientific (by shedding light
on mechanistic and evolutionary aspects of illness) purposes. Linkage analysis (which joins loci that have a propensity to
be inherited together) and association studies are two of the many genetic methods that have shown correlations between
illnesses and particular sections of the genome (mapping correlation between alleles at different loci). Several hundreds
of genes are examined in these types of studies, much too numerous to be tested experimentally as potential disease genes.
The use of computer methods to assess the possibility of individual genes within a certain chromosomal area being disease
genes is thus quite useful. Many diseases' susceptibilities have been demonstrated to a fair degree. changes in the rate at
which genes are expressed in various cell types. In instance, if a gene or gene cluster is more common in sick individuals
than in healthy people, it's likely that the gene plays a role in illness. Microarray studies were the major method for
detecting the differences in expression levels.
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1. INTRODUCTION

Most people think of rare, single-gene disorders like cystic fibrosis (CF), phenylketonuria, or haemophilia when they think
of genetic diseases. There are hundreds of rare diseases, but genetic issues account for 80%. Nearly 1 in 17 persons have
an unusual illness due to its prevalence. Additionally, their huge DNA differences affect all disease processes, including
common diseases, to differing degrees with each person. A person's vulnerability to one ailment (say, cancer) may be
raised by one or more of these traits, whereas the same individual may be less susceptible to another (like diabetes).
Environmental variables like diet and exercise in diabetes affect numerous diseases, but their biological and physical
responses may differ based on genetics (Chien, 2019). Their genetics dictate how they respond to diseases, and the
population is quite diverse. Most malignancies result from a lifetime of genetic changes, which may be environmental.
Genetics and the complete genome, as well as its variation in the human population, are needed to understand disease
processes and develop effective therapies, prevention, and interventions (Alhusani, 2019).

Many diseases depend on gene-environment interactions. Identification of significant genetic factors aids medical
(medication development and personalised therapy) and scientific (mechanistic and evolutionary disease aspects)
purposes. Genetic methods like linkage analysis and association research have shown many correlations between illnesses
and certain chromosomal regions. Such studies generally include hundreds of genes in chromosomal regions, too
numerous for realistic experimental testing of disease genes. This is why computational methods are useful for estimating
the probability of disease genes in a chromosomal area. Predisposition to numerous diseases is well-known. Gene
expression differences in particular cells. In instance, if a cluster of genes is more prevalent in unwell individuals than
healthy ones, it's likely linked in illness. Microarray experiments were used to detect expression levels. Some
investigations have shown that genes associated to the same ailment produce protein products that interact. Another trait
of a disease gene is that its protein product is highly correlated with other disease-causing genes. Few computational
methods have used this to find disease-causing genes in protein interactions. Nearby disease-causing genes and differential
expression genes for illness have been uncovered in recent efforts to integrate these various contributions. This category
includes methods that hypothesise disease gene protein products to be spatially nearby in the protein interaction network.
Since genes are expressed at different levels, only approximation, greedy algorithms can analyse big protein networks
(Balwani, 2020).

2. BACKGROUND OF THE STUDY

Transcriptional control is crucial to gene expression. Functional and evolutionary genomic architecture studies are only
starting to uncover the complex machinery required to regulate it. Multiple regulatory components, including the
promoter, guarantee gene expression at the proper time and in the right quantities. Introns, upstream, and downstream of
the transcription unit may include enhancer and repressor elements. Critical developmental control genes have complex
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expression patterns therefore their cis-regulatory domain may extend well beyond the transcription unit. Early hints came
from disease-related chromosomal breakage in unrelated genomic areas. Large-scale genome sequence comparisons
demonstrate that many noncoding regions are highly conserved. Many conserved areas are transcriptional regulatory
elements, commonly found in distantly related neighbouring genes, according to recent functional assessments. Conserved
sequences frequently include DNA-binding protein binding sites that are exclusively expressed in particular organs. These
sensitive systems may malfunction and cause disease. Mutations in regulatory elements generate different symptoms than
coding area mutations (Sarkisyan, 2016). Mothers and siblings of patients with maternally transmitted genetic diseases
are valuable research and treatment resources. Mothers who know they have passed on a genetic illness to their children
may feel depressed, ashamed, and self-blame. Due to constant blaming, guilt may have a major and far-reaching influence
on mothers' mental health, affecting the household and marriage. Few studies have included heredity when analysing
siblings of disabled children's positive and negative reactions. A sibling who finds that their brother has a genetic illness
like LHON may suffer psychological distress at the possibility of going through the same (Brenner, 2017). After reviewing
the data, researchers found that spirituality and perceived social support were the most significant buffers for challenged
households. Mothers and siblings of disabled persons employ these aspects to differing degrees while coping with
inherited disorders. This study examined risk factors for Leber's hereditary optic neuropathy in mothers and siblings of
those with the illness. Mitochondrial disorders affect energy-generating mitochondria. A person with defective
mitochondrial DNA is prone to several mitochondrial illnesses. These conditions include diabetes, optic neuropathy, and
other muscle diseases. Mitochondrial DNA gene alterations enhance the risk of this illness. Mutations are expected to
have distinct consequences since mitochondria reside in every cell except erythrocytes. Genetic point mutations impact
one nucleotide in the DNA sequence (Staufner, 2016). Due to scientific and technical developments, genetic testing may
now identify the gene responsible for LHON symptoms by studying mitochondrial DNA. Genetic point mutations are
single-nucleotide DNA changes. Mutations may arise spontaneously or due to exposure. LHON is caused by A in 95% of
cases. Although some genes cause comparable symptoms, they vary. Although the most common gene, the 11778 gene
has the lowest spontaneous sight recovery rate at 4%. The 14484 gene has a 70% probability of vision recovery, whereas
the 3460 gene has 40%.

3. THE PURPOSE OF THE RESEARCH

This study will find out by among the many mechanisms used to regulate gene expression, transcriptional regulation is
prominent. Only now, via functional and evolutionary research of genomic architecture, are they beginning to piece
together the intricate machinery needed to execute this regulation. The promoter is only one of several regulatory factors
needed to ensure steady, steady gene production at the right time and in the right amount. Introns, as well as regions
upstream and downstream of the transcription unit, may house enhancer and repressor elements, respectively. The cis-
regulatory domain may extend far beyond the transcription unit in genes with very complicated expression patterns, such
as critical developmental control genes. Disease-associated chromosomal breaks localised far from the relevant gene were
among the initial indicators of this. Using the newfound capacity to compare genomes across species, scientists have
discovered that many noncoding areas are remarkably conserved. Many of these conserved sites are transcription
regulatory elements, according to functional investigations, and they may be found within seemingly unrelated adjacent
genes. These conserved sequences often include binding sites for DNA-binding proteins that are only expressed in certain
tissues. Protein access to these locations and transcription regulation may be modulated by developmental changes in
chromatin conformation. Disease may result from the malfunction of these delicately balanced processes. Some changes
in regulatory elements will be linked to symptoms that are not seen in individuals with coding-region alterations (Cotta,
2020).

4. LITERATURE REVIEW

They used microarray global gene expression data and a human genome-sized protein-protein interaction network to
prioritise disease-related genes. Their Katz centrality score was based on the fact that illness genes cluster near one other
in the protein network (Eid, 2019). Scores may be achieved using two-factor calibration. These variables' ideal values
may provide biologically significant responses. The first parameter, w, determines the protein interaction network's
expression level and proximity priorities. The second parameter, g, estimates the chance that a non-differentially expressed
node is a disease gene. This suggests that the protein-interaction network and differential expression might be used to
prioritise illness genes. However, the interaction provides more information than microarray data to predict undiscovered
disease genes in their condition. By using inadequate data on known disease genes, they enhanced their technique. When
scientists rated all genes globally instead of concentrating on individual gene loci, they uncovered genes with high
pleiotropy that are involved in many illnesses' physiological pathogenic processes. The network discovery of genes linked
in several illnesses supports the phenotypic dependency, cooccurrence, and common pathogenesis of these conditions. A
unique, user-friendly technique for rating potential disease genes is presented in this work. This method may also compare
genetically similar diseased symptoms (Gagnon, 2019).

They hypothesised that literature and microarray data would differ at the start of their investigation. Although microarray
data are resistant to publication bias, the literature is clearly influenced by earlier studies. They wanted to quantify this
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bias by comparing their findings to microarray "ground reality”. They were mistaken in believing literature and microarray
data were always linked, but this was not the case. The FC threshold may not correlate with biological activity for all
genes. Additionally, an expression study's findings may differ based on the FC threshold. They observed that high FC
requirements lead to publications using microarray expression data that may not adequately represent biological processes
(Esteban, 2017).

e The Emergence and Historical Development of Homo sapiens.

Paleontological and genetic data suggests that the Homo genus evolved in Africa 2,000-2,500 thousand years ago (KYA),
spawning many extinct lineages. Homo sapiens, anatomically modern humans arose in Eastern Africa 200,000 years ago.
They're the only Homo species left. Recent genetic studies have shown that our historical knowledge is more complex
than imagined. Hominin lineages' connections and interbreeding are still debated. Advanced sequencing and DNA
extraction techniques from ancient materials enabled the 2010 publication of the first Neanderthal genome (McLean,
2019).

After studying Neanderthals and Denisovans, who are closely related to contemporary humans, they separated 500-600
thousand years ago. These hominin groups spread over the Middle East, Europe, and Central Asia. The scarcity of Homo
sapiens fossil remains older than 50 KYA outside Africa suggests that modern humans left Africa about 50 KYA and
distributed worldwide (Lu, 2020). Significantly, mounting evidence suggests inter-species mating occurred, resulting in
genetic mixing in modern humans. According to Green et al. (2018), 1.5-4% of European and Asian people have
Neanderthal ancestry. According to estimates, Melanesians inherit 4-6% Denisovan genetic material.

5. RESEARCH QUESTION
i. What are the four types of genetic testing?
ii. Why are people interested in genetic testing?

6. RESEARCH METHODOLOGY

To investigate the research topics and test the hypotheses, this study used causal comparative and correlational methods.
The former was used to compare LHON-affected individuals to the normative population, while the latter was used to
identify associations between variables. The poll was conducted using SurveyMonkey, a free online survey platform.
Sampling: The subjects in this study were 117 patients sampled from the total population of the Gene Expression.

Data and Measurement: The data were collected during the first half of the annual year 2022. Gene expressions were
required. Questionnaire was distributed and quantitative analysis was implemented.

Statistical Software: MS-Excel and SPSS 25 Was used for Statistical analysis. The SurveyMonkey data file was imported
into SPSS 25.0 (Statistical Package for the Social Sciences). The data was transferred and validated in accordance with
industry standards before any formal statistical analysis was performed. To produce statistics on outlying data points,
probable outliers, and missing data, SPSS's Explore tool was used. To further investigate the distribution of major research
variables and their suitability for parametric, we created histograms and measurements of skew and kurtosis using the
Frequency function in the SPSS analytic software.

Statistical Tools: Descriptive analysis Was applied to understand the basic nature of the data. Validity and reliability of
the data Was tested through Cronbach alpha, and T test.

I)CONCEPTUAL FRAMEWORK
HEREDITARY GENE
DISEASES — EXPRESSION

7. RESULTS

o Reliability

Cronbach's alpha values calculated from the research sample show that all of the measures are trustworthy (Table 1). One
way to evaluate reliability is via Cronbach's alpha. Cronbach's alphas for all of the study's metrics were more than.76.
Therefore, researchers can rely on them. Theoretical Findings |. Research The primary research question was: How do
moms of children with Leber's hereditary optic neuropathy feel about their own mental health? The study's premise was
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that compared to a normative sample, women whose children had Leber's hereditary optic neuropathy (LHON)
symptomatology would have considerably greater levels of psychological distress, interpersonal issues, and social role
failure. This hypothesis was examined using a battery of independent t tests based on a single data set.

Tablel: Cronbach's alpha (Reliability)for all scales

Scale # of items Cronbach’s Alpha
SIBS total 27 18
IES Total Score 15 89
IES Intrusive 7 .90
IES Avoidance 8 .80
MSPSS Total Score 12 91
MSPSS Significant Other 4 92
MSPSS Family 4 k|
MSPSS Friends 4 %0
0Q-45 Total Score 45 95
0Q-45-Symptom Distress 25 92
0Q-45-Interpersonal 11 .86
Relations
0Q-45-Social Role 9 76

Mothers' mean OQ-45 Total scores were 48.65 (SD = 24 .40), above the normative sample mean
of 45.00. A one-sample t test compared the average mother's OQ-45 Total score to the normative
=.251).Moms scored 10.80 (SD = 6.98) on the OQ-45 Interpersonal Relations measure, compared

to 10.00 for the normative group. A one-sample t test comparing mothers' mean OQ-45

Interpersonal Relations scores to a normative sample is shown in Table 2. Moms' average score
was not statistically different from the normative mean score of 10.00 (t(59) = 0.88, p =.378).
Mothers' mean OQ-45 Social Role scores were 8.68 (SD = 5.03), below the normative sample
mean of 10.00. Mothers' mean OQ-45 Social Role subtest scores were compared to the normative
sample mean using a one-sample t test (Table 2). Compared to the normative mean score, the
mothers' mean score was significantly lower (t(59) =-2.02, p =.047). Mothers scored far worse on
Social Role tests than the normative group. Mothers scored 29.16 (SD = 14.47) on the OQ-45
Symptoms Distress scale, compared to 25.00 for the normative population. A one-sample t test
compared the average mother's OQ-45 Symptoms Distress score to the normative sample mean of
25.00 in Table 2. Compared to the normative mean score, the mothers' mean score was
significantly different (t(59) = 2.22, p =.030).

The average Symptoms of Distress score for moms was well above the norm.

Table 2: One sample T Test for Mothers’ OQ45 Total Scores and Subscales
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N  Mean 5D Mean r df P
difference

0Q Total Score 60 4865 2440 0.80 115 59 251
0Q Interpersonal 60 1080 698 0.80 0.88 59 378
Relations

0Q Social Role 60 868 503 -1.31 =202 59 047
0Q Symptoms 60 2016 1447 416 222 59 .030*
Distress

*p<.05

Researchers discovered some evidence that moms of children with Leber's hereditary optic
neuropathy (LHON) had greater levels of psvchological distress, interpersonal issues, and social
role dysfunction than a normative group. In instance, moms scored lower on the Social Role (M =
8.68) than a normative group (M = 10.00). Mothers had a higher average Symptom distress score

(M = 20.16) than a normative group (M = 25.00), suggesting greater psychological suffering.

First hypothesis conclusion this research asked: How do mothers of children with Leber's
hereditary optic neuropathy feel about their mental health? The research hvpothesised that mothers
whose children had Leber's hereditary optic neuropathy (LHON)-related vision loss would have
more psychological distress, interpersonal difficulties, and social role dysfunction than a normative
group. The investigation only partially supported the researcher's hypothesis. Moms' average
Social Role score was 8.68, far lower than the normative sample's 10.00. This contradicts the idea
that moms have more social role disorder. Moms exhibited far higher psychelogical suffering than
a normative group (M = 2916 on the Symptom suffering scale vs. M = 25.00). Results for
Hypotheses 3 and 4 How can spirituality affect LHON-related vision loss mothers' emotional
health? researchers predicted a favorable correlation between religiosity and moms of children
with LHOM-associated visual impairments. The mothers of LHON-related vision loss: Does social
support affect emotional well-being? The research hypothesised that mothers of children with

LHON-related visual impairment would report a positive link between social support and mental

Model B Std. Error I 3 P
SIBS Total score 095 194 070 491 625
MSPSS Total score -.086 176 -.069 -487 620
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The ensuing regression model examined the MSPSS scales, SIBS, and IES (the dependent variable) connection.
Researchers also included all independent factors. The model did not attain statistical significance (F(4, 53) =.789, p
=.538) and described just 5% of IES score variance (R2 =.05). Table 3 shows regression coefficients. Researchers observed
no significant connections between independent factors and IES scores. The model lacked statistical significance and
regression coefficients were not assessed.

wellbeing. For this, various regression models were created. Regression model results are
summarised below. The IES and its subscales were dependent variables in one regression analysis.
The OQ-45 and subscales were dependent variables in the second regression model.

Assessing LHON maternal IES risk. As the dependent variable in the initial regression models,
IES and subscales were created. MSPSS Total Score, SIBS, and total [ES scores (the dependent
variable) were evaluated in a first regression model. The independent variables and model were
updated simultaneously. The model did not reach statistical significance (F(2, 65) =.365, p =.69)
and described just 1% of IES score variance (R2 =.01). Table 3 shows regression coefficients. [ES
scores were unrelated to independent variables. Since the regression model was insignificant, the
coefficients were ignored.

Table 3: Regression Coefficients for the Model Examining the Relationship between the

MSPSS Total Score, the SIBS and the Overall IES Score

Model B Std. Error B i r
SIBS Total score 044 20 032 044 827
MSPSS Significant 244 580 .082 421 675
Other
MSPSS Family -816 567 -202 -1.440 156
MSPSS Friend 525 590 140 801 377

The ensuing regression model examined the link between the MSPS5 subscales, SIBS, and [ES
Intrusive Subscale (the dependent variable). Researchers also included all independent factors.
Owerall, the model failed to attain statistical significance (F(4, 53) =957, p =439) and explained
just 6.7% of IES Intrusive Subscale variance (B2 =.067). Table 4 shows regression coefficients.
No independent factor significantly affected IES Intrusive Subscale scores. Since the regression
model was insignificant, the coefficients were ignored.

Table 4: Regression Coefficients for the Model Examining the Relationship between the

MSPSS Total Score, the SIBS and the Overall IES Score
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8. DISCUSSION

This study looked at the mental health of people with Leber's Hereditary Optic Neuropathy's moms and siblings. The
study also assessed the extent to which these family members' beliefs, engagement in spiritual activities, and perceptions
of social support shield them from having a handicapped child or sibling. Compare the findings of the current study with
those of earlier research. Future research, clinical implications, and study limitations will also be included in this paper.
This notion is consistent with recent research that found worse psychological well-being, bad physical health symptoms,
and unfavourable outcomes were experienced by parents of children with disabilities.

On the other hand, stronger supportive networks from friends and family considerably mitigated the detrimental effects
on parents' mental health (Ha et al., 2017). According to this study, coping strategies may be improved when more family
members engage positively with the parents of challenged children. The present research discovered that when mothers
sensed social support from family and important others, they had less psychological distress than moms of children with
visual loss symptoms due to LHON. The psychological well-being of participants with visual loss symptoms due to LHON
was shown to be poorer than those of those without a family history.

Compared to the general population, individuals with Leber's hereditary optic neuropathy (LHON) had greater degrees of
psychological distress, interpersonal issues, and worse social role performance. The Outcome Questionnaire-45 tests the
hypothesis by measuring psychological suffering, interpersonal problems, and social role dysfunction via its three
subscales. One-sample testing was used to compare the mean scores of the three subscales for the 52 siblings in this study
to those of the normative sample. A large percentage of research on sibling relationships focuses mostly on the negative
elements. This method makes the assumption that having a disabled brother will always result in negative things
happening. A resource for the sibling who is usually developing. The idea that siblings of children with impairments are
likely to exhibit heightened behavioural difficulties, psychological discomfort, and a decreased self-concept is the basis
for this finding. A lot of the existing material makes the assumption that these symptoms occur. The results of this research,
however, point to the reality of these symptoms and their prevalence among siblings of those with LHON-related visual
loss problems. Actually, compared to the normative sample, the scores in each of the aforementioned areas are much
higher.

9. CONCLUSION

This paper presents how variations connected to illnesses may be found and their genetic structure understood using next-
generation DNA sequencing. The present state of the technology makes it possible to effectively investigate several
genetic variants in one, reasonably priced experiment.

Furthermore, there is a tremendous opportunity to demonstrate in the few present biological datasets how genes with
variants leading to genetic diseases act. Its has Although the vast gathering of genetic data begs numerous moral, legal,
and social issues, medical practice were probably move towards sequencing and data analysis driven by IT in not-too-
distant future. This shift is thought to result in a wealth of small-scale findings that, taken together, were provide the path
for tailored therapy. Knowing the human genome has advanced significantly since DNA was found to be the carrier of
our genetic information. Even although human genome sequencing generates a lot of data, several challenges still exist
before this knowledge can be comprehended and justified. competent of using present facts to provide fresh perspectives.
Researchers discussed a web app able to mix analytical findings with phenotypic data and genetic data as well as a pipeline
for computational analysis. Unlike the relevance of protein structure, this approach considers the possibility that the
precise nucleotide arrangement may not be as critical for preserving appropriate gene expression via non-coding areas.
When looking for their connection to illnesses, it might therefore be helpful to use models that assign greater weight to
certain sections of non-coding DNA sequences. This covers elements like the possible copy number fluctuations
influencing DNA's three-dimensional arrangement. The work presented in this thesis will be helpful for exploring the
variability that influences the regulatory areas of the genome, therefore providing a firm foundation for next
methodological developments in this field.
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