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Abstract :

Ovarian cancer can be dangerous as it does not show symptoms until it reaches advanced
stages in some cases when there is little that can be done except provide relief only. This
research aims at determining how unknown genes contribute towards Epithelial Ovarian Cancer
(EOC), studying their molecular biology modes of action, significance and if they can be used for
therapeutic purposes. We hypothesize that there are currently unidentified key genes that play
critical roles in the development and progression of epithelial ovarian cancer . These
uncharacterized genetic factors likely contribute significantly to the complexity of the disease. By
uncovering these elusive genes, we expect to gain important insights into the underlying
mechanisms driving EOC pathogenesis. Using publicly available CRISPR datasets through the
Cancer Dependency Map, my study reveals promising new pathways for precision medicine,
offering hope for more effective treatments and improved patient outcomes. Finding and
describing these genes could help create new treatments that work better and help patients
more. Also, this research might uncover new ways to spot EOC letting doctors treat it sooner
and save more lives. What we learn about how EOC works at a tiny level can help doctors pick
the right treatment for each patient based on their genes. In the end, what we find out could help
us understand ovarian cancer better. This could lead to new ways to treat it and take care of
patients.
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1. Introduction

Due to its advanced detection in the pelvis and abdomen of a woman, epithelial ovarian cancer
(EOC) has earned the nickname "silent assassin." Evidently, these situations never result in
better outcomes because the discovery of them kills every second person. The principal goal of
my investigation is to determine new genes associated with this tumor that can be targeted
using CRISPR and other genetic engineering methods to identify targets for therapy. This
journey is about finding hope in the genetic code and bringing new light to the fight against
EOC.
More than 200,000 cases of ovarian cancer are diagnosed worldwide every year, and about
100,00 people die from it annually(World Health Organization, 2021). It is the most common
cause of death amongst women especially with gynecologic malignancies in the US affecting
the ovaries responsible for ovulation and hormone production in females.

Most ovarian cancers begin in the cells that cover the ovary's surface called epithelial tumors.
Epithelial ovarian carcinoma makes up more than 95% of all cases (American Cancer Society,
2023). Doctors classify ovarian carcinoma into five main types, with high-grade serous
carcinoma being the most common. To treat it, doctors usually perform major surgery then give
chemotherapy. More and more, they give chemotherapy before surgery, which seems to help in
some cases.

Even though treatments have gotten better, doctors still struggle to catch ovarian cancer
because it does not cause clear symptoms. How well a patient does depends a lot on when
doctors find the cancer, which is why the outlook is often poor. In the US 49% of patients live for
five years after diagnosis (National Cancer Institute, 2023). Genes play a big part in the risk of
getting ovarian cancer changes in the BRCA1 and BRCA2 genes, which also raise the risk of
breast cancer. However, hereditary genetic abnormalities account for only a small percentage of
cases.

2. What is Epithelial Ovarian Cancer?

EOC refers to a cancer that begins in the ovarian epithelial cells. Most ovarian cancers are EOC
which causes most of the deaths related to this disease. No more than 20% of EOC cases are
diagnosed at stage I, resulting in a 5- year relative survival rate of 49.7% (National Cancer
Institute, 2023) . The lifetime risk of developing ovarian cancer is 1/78 while the lifetime risk of
dying due to the same illness is 1/108 for most women (American Cancer Society, 2023). These
statistics underscore the urgent need for early detection methods and new treatment strategies.

3. Molecular Basis of Ovarian Cancer

a. Oncogenes:

Oncogenes are highly expressed or mutant versions of proto-oncogenes, which are normal
functional genes. Proto-oncogenes direct key cellular processes; eg. cell growth, division,
differentiation, and survival. Mutant or overexpress proto-oncogenes become analogous to a

2



gas pedal that has become stuck, resulting in uncontrolled survival and cell division- both of
which are indicative of cancer. Various manners of pathway perturbation can lead to
proto-oncogene dysregulation, such as point mutations, gene amplification, and chromosome
translocation typically involve the activation of signaling pathways that support the propagation
of cancer by promoting cell division thwarting apoptosis, and foster angiogenesis.(Hanahan &
Weinberg, 2011).

The three oncogenes RAS, HER2, and MYC are well represented in many cancer types, which
demonstrates their essential nature in oncogenesis and the opportunities for therapeutic
strategies that can more effectively and precisely interrupt the networks they govern as a means
to treating cancer better. (Hanahan & Weinberg, 2011). Ovarian cancer is characterized by
specific oncogenes such as KRAS, HER2/neu (ERBB2), and MYC.KRAS has a key role in cell
signaling in the RAS/MAPK pathway.(Chueng et al., 2011). It helps send signals from the cell
surface to the nucleus. KRAS controls cell growth, division, and survival. This ensures cells
grow and change . KRAS also acts as a control switch turning on and off to adjust cell
responses. HER2/neu represents a type of receptor tyrosine as it’s similar to the EGFR family
members. "The latter is important to the pathways of cells, which regulate their growth and
differentiation. Without it, there would be no evolution" (Dobzhansky, 1973). Moreover, this
assertion highlights the enormous contribution that cellular signaling pathways make in
sustaining a balance between development and specialization, which is important for the health
of all species throughout history.

The HER2/neu oncogene, for instance, is a paradigm example of genes with an inherent
capacity for signaling and promoting cell survival, proliferation and cancer cell growth.The study
of the functioning of the HER2/neu gene is one example through which we can begin to
understand how perturbations in these critical pathways can generate a state of oncogenesis,
emphasizing that the intersection of cellular regulatory processes and evolutionary processes
must be quite intricate. This is achieved through activation of pathways such as PI3K/AKT as
well as RAS/MAPK.’ HER2/neu is key to normal cell functions (Sharma et al., 2014). MYC is a
transcription factor. It controls the expression of many genes involved in different cell processes.
MYC is crucial for the cell cycle in moving from the G1 phase to the S phase (Eilers &
Eisenman, 2008). This step is vital to make sure cells divide. MYC also affects cell growth,
metabolism, cell death, and differentiation (Dang, 2012). This helps keep cells in balance. MYC
is a transcription factor. It drives the expression of a large number of genes that regulate various
cellular functions (Eilers & Eisenman, 2008).

MYC induces the cell cycle transition from G1 to S phase (Eilers & Eisenman, 2008). This
process is important when cells divide. Additionally, MYC regulates cell growth, metabolism,
apoptosis, and differentiation, maintaining cellular homeostasis (Dang, 2012). Therefore, MYC’s
regulatory mechanism allows the right timing and conditions for cell development, replication,
and maturation. For instance, MYC may hinder abnormal cellular multiplication via its ability to
regulate genes related to the cell cycle, which triggers tumor formation (Eilers & Eisenman,
2008). The ability of MYC to affect metabolism and apoptosis means that all cells generate
enough energy and nutrients required for proper functioning while ensuring that unnecessary or
damaged ones are self-destructed in an efficient manner. Through differentiation control, all cells
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become specific types needed for any particular tissue, enabling overall bodily health and
stability (Dang, 2012).

In some ovarian cancers, KRAS mutations are present. For instance, those grouped as low
grade serous carcinomas are the ones commonly affected by the mutations (Kuo et al., 2015).
These promote tumor development through continuous activation of growth signals. MYC and
HER2/neu overexpression promote aggressive tumor behavior in the same fashion, thus
depicting their significance in ovarian cancer‘s progression.

Due to the central role played by oncogenes in the genesis and advancement of ovarian cancer,
they form the most appropriate focus in the search for new therapies, which are currently being
investigated by the scientific community. For instance, a drug known as trastuzumab (Herceptin)
blocks the HER2/neu protein and works well with women whose conditions have the presence
of HER2 protein that is in excess hence helping manage the spread of this type of cancer while
it is widely used in treating breast cancer(Slamon et al., 2001).

Investigation is being done on the small molecule inhibitors able to stop signals from mutated
KRAS which can help reduce or prevent cancer growth too(Sharma et al., 2018). These
targeted therapies are performed concurrently with other conventional ways of treating ovarian
cancer for example operation and chemotherapy. It is a light in the darkness to all women
suffering from ovarian cancer when modern directed therapies in cancer care are mentioned.
They attempt to focus on genes causing the disease with the objective of providing patients
more effective personalized therapies.

b. Tumor Suppressor Genes

Tumor suppressor genes are like careful travelers navigating twisty paths, ensuring cells follow
the correct route and avoid mistakes. Just as travelers rely on their awareness and
decision-making to stay on course, these genes help regulate cell growth and prevent errors.
When tumor suppressor genes don't work or go missing, it's similar to losing the ability to
navigate the road well. Without their direction, cells can stray from their normal growth patterns
and grow out of control, which can lead to cancer. Quietly keeping, detecting and addressing in
perfect order what they are there for. However, when these genes are broken, it's as if the
brakes have failed giving cancerous cells free rein to multiply uncontrollably. In many instances,
especially in ovarian cancer where common culprits such as TP53 and BRCA1 or 2 are
frequently mutated (or lost altogether), which all partake in some facets of growth inhibiting
activities (Cancer Genome Atlas Research Network, 2011).

Scientists are looking into groundbreaking ways to treat ovarian cancer drawing ideas from how
nature bounces back. These new methods try to bring back balance in cancer treatment, though
some might mess with tumor suppressor genes. While these new therapies show potential, we
need to check if they're safe and if they work. New treatments, like PARP inhibitors zero in on
cancer cells that have changes in DNA repair genes such as BRCA1 and BRCA2 causing them
to die off while leaving healthy cells alone. This focused approach shows how we might tailor
medicine to each person when treating ovarian cancer giving us hope for better ways to fight it.
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As researchers keep studying these creative therapies, they want to help patients do better and
have fewer side effects.

Imagine special gadgets which are employed by PARP inhibitors, that are targeted therapies
which are a group of drugs that are focused on leading to the activity blocking of some proteins
or anabolic processes in these cells or on assigned targets. This leads to the killing of these
same cells, while living cells survive. PARP inhibitors target cancer cells that have changes in
key DNA repair genes like BRCA1 and BRCA2 (Ledermann et al., 2014).They stop the PARP
enzyme from working and keep damaged DNA from being fixed. This build-up of DNA damage
causes cells to die in cells that already have BRCA changes. This takes advantage of their weak
spots through a process called synthetic lethality. It is actually by targeting those fragile points
that they manage to impair tumor cells, leaving alone those which are found in other parts of the
body – a candle of hope amid hard times. Now, think about a drug that could act like sewing
DNA with a needle: when given to cancer cells with faulty tumor suppressor genes, it puts
healthy copies right into their core.

These new treatments, which take cues from how nature bounces back, give us hope to even
the odds against ovarian cancer. Some might seem out of the ordinary, but they could target
cancer cells without hurting healthy ones. As scientists keep exploring what's possible, both
patients and doctors are excited to see the next big discovery in this ongoing fight against a
tough enemy.

4. Studying Genes Involved in Ovarian Cancer

a. Identification of genetic vulnerabilities
To be able to address ovarian cancer targets, specific EOC causing genes need to be identified.
This calls for a systematic exploration of the entire genome to unearth specific genes upon
which ovarian cancer cells depend on for growth and survival. These genetic dependencies
should provide scientists with insights into fundamental molecular processes required to drive
carcinogenesis in the ovary.

High-throughput functional genomics techniques such as genome-wide CRISPR-Cas9 screens
are one powerful approach (Shalem et al., 2015). CRISPR (Clustered Interspaced Short
Palindromic Repeats) and Cas9 (CRISPR associated protein 9) are at the heart of what could
revolutionize gene editing (Doudna & Charpentier, 2014). The gRNA guide is a short RNA
molecule that shows the Cas9 enzyme where to attach on certain DNA sequences (Hsu et al.,
2014).

Based on matching the target DNA sequence, scientists design the gRNA that matches it so
that it can bind and identify the correct location in the genome. The gRNA has a 20-nucleotide
sequence that matches the target DNA, plus a scaffold sequence that lets it bind to the Cas9
protein. Cas9 is an enzyme that acts like molecular scissors able to cut DNA at the spot the
guide RNA picks out. When the guide RNA (gRNA) docks at the target DNA sequence, the
Cas9 enzyme comes along to cause a break in the two strands of DNA at that point(Jinek et al.,
2012). It is the inborn DNA self-regeneration system of the cell that heals this deletion so that
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individuals can affect the desired genetic modifications. When it comes to the CRISPR/Cas9
system, it is able to make the Cas9 enzyme slice DNA by directing it with guide RNA.. Such
technologies enable the disruption of individual genes throughout the whole genome, thus
determining their essentiality in cancer cell viability. For example, lineage-specific dependencies
were recently revealed in ovarian cancer through this method that implicated gene PAX8 as a
focal amplification event in 16% of high-grade serous ovarian tumors (Chueng et al., 2011).

By targeting PAX8 and other vulnerabilities, more effective personalized therapies may be
developed. In addition, large-scale genomic and transcriptomic datasets have also been useful
in finding ovarian cancer-related genes using functional screens. These are systematic, as well
as data-driven methods that are crucial for broadening our comprehension on the genetic
causes of ovarian tumors.

b. Therapeutic Target Discovery
The main goal of studying gene vulnerabilities in ovarian cancer is to convert these discoveries
into the creation of more effective, targeted treatments. Unveiling therapeutic targets is about
detecting specific genes or proteins which could be affected by drug response with those drugs
which can make cancerous cell proliferation or viability impossible. This method seeks to make
treatment specific to certain patient's genome conformation instead of using standard measures
for treatment like chemotherapy.

Therapeutic target discovery holds the promise to improve outcomes and minimize the crippling
side-effects that usually accompany broad-spectrum cytotoxic drugs through focusing on the
particular molecular drivers of a patient’s tumor. A case in point is BRCA1/2 as an influential
therapeutic target for ovarian cancer. Mutations in these genes impair DNA repair pathways,
rendering cancer cells more susceptible to certain types of chemotherapies and targeted
inhibitors.

Olaparib and niraparib, FDA-authorized PARP inhibitors, have been clinically efficient in ovarian
cancerous growths that have BRCA mutations showing how effective precision oncology can be
in treating such cases. (Ledermann et al., 2014) However, findings from other studies point out
that there are several other genes also associated with ovarian cancer apart from BRCA that
can be targeted during treatment. Carefully planned search strategies and comprehensive
bioinformatics can be said to drive this all-important step in the process of discovering and
validating targets.

c. Cancer Biology Insight
When examining the genes that are linked to ovarian cancer, researchers not only discover
various ways to treat it, but they also gain much information concerning why people die of it.
Moreover, understanding these signs on a biological level may help stop other dangerous types
of cancers. Effective treatments can only be achieved if scientists know how ovarian tumors
start growing, change, or become drug resistant.
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As an example, having identified repetitive changes and enlargements in genes such as TP53,
BRCA1/2, and KRAS provides insight into the important signaling pathways and cellular
processes that are deranged in ovarian cancer (Ledermann et al., 2014). These include DNA
damage response, cell cycle control, as well as metabolic reprogramming, which are usually
taken over by malignant cells for growth and survival.

Furthermore, the joint study of more than one type of molecular data, for example genomics,
transcriptomics, or proteomics, has disclosed complex regulatory networks and interplays of
genes, proteins, and other molecular entities in ovarian tumors. To understand all the biological
processes that control the start and stop of ovarian cancer at the organism level including
genetic and non-genetic aspects. Knowing more about the biology of ovarian cancer can lead to
better therapies based on the cause. By targeting the vulnerabilities and dependencies of
ovarian tumors researchers and clinicians can work towards better patient outcomes and
overcome the treatment resistance that has plagued this disease for so long.

5. Application of CRISPR in Cancer Dependency Mapping

a. CRISPR Libraries:

Diverse types of genes fixated on cancer for ovarian cancers were generated, and many
CRISPR libraries were curated to this effect. It was made possible to perform comprehensive
genetic screens upon which a systematic analysis could be conducted on functional properties
of different genes while at the same time studying their vulnerabilities influencing the
progression of ovarian cancer.

b. Introduction of CRISPR Elements:

Through extensive adoption of multiple methods, the scientific community is able to introduce
CRISPR components into ovarian cancer cells. Initially, they make arrangements for CRISPR
packages with some specific Guided RNAs (gRNAs) which are focused on the genetically
changed ones as well as Cas9 catalyst (enzymes). Next, the technical method used includes
transmission or viral infection to have these coded CRISPR into the cancer cells.After
penetrating through the cells, the components of CRISPR facilitate targeted genetic
modification. To confirm successful integration and expression of these tools, researchers
screen and validate the cells using methods including PCR, sequencing or Western blotting.
Subsequently, functional assays are carried out to evaluate how gene alterations affect
cancer-related processes like cell growth, apoptosis and response to therapy. Thus this
approach makes it possible to study gene functions in ovarian cancer while identifying potential
therapeutic targets. Therefore, some key expressions related to the initiation of ovarian cancer
could be changed by modification, thus creating the basis for future studies on these pathways
in tumor development and response to therapy.

c. CRISPR-Cas9 System:

In order to manipulate the genes precisely in ovarian cancer cells, CRISPR-Cas9 was
employed. Ovarian carcinogenesis can be better understood by changes made only at specific
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DNA sequences using this molecular tool and observing how these mutations affect several key
genes involved in ovary function.

d. Gene Editing:

Applying CAS9, the researchers generated some specific mutations at the genomic levels of
tumor that target the ovarian cancer, thereby obtaining a unique research asset on gene editing
with CRISPR and also were able to set the stage for the targeting of the genes associated with
the disease. By bringing these mutated genes into play, scientists managed to experiment on
how such genes affect cellular development and how they get spread, providing them with an
intensive and deep view on the role of genes on cancer initiation. The knowledge described
might reveal the ways to treat ovarian cancer - special/unique research assets on gene editing
with CRISPR and also the removal of the genes involved in the disease.
e. Repair Mechanisms:

It is proposed to study what occurs after CRISPR has damaged DNA in ovarian cancers.
Therefore, knowledge of repair mechanisms is needed for accurate gene editing as well as
subsequent targeted genetic intervention concerning malignant growth regulation.

f. Effects of Gene Knockout:

Examining gene knockouts’ effect on cell viability and function in ovarian cancer provides key
evidence so far for genetic interdependency essential for tumor cell survival, thereby exposing
some important genes which, when interfered with, weaken cancerous cells' proliferation
significantly.

g. Life Status of Cells:

This was an investigation into whether changing genes determine if an ovarian cancer cell can
continue existing; that was a simple way to assess potential future anti-cancer drugs. This is
known by checking different conditions under which a cancerous cell grows since it undergoes
genetic changes, hence various cures have been suggested by many drugs.

h. Combining data:

Finally, full knowledge concerning the gene actions with respect to ovarian cancer itself was
achieved by putting together information from different studies. The merging of data from gene
editing experiments which had been carried out via genetic screens and functional assays has
given a deep understanding of the genetic landscape around ovarian cancer, as a result,
opening grounds for further research and therapeutic prospects.

i. Therapeutic Insights:

Findings were applied in coming up with treatments by identifying potential targets for precision
medicine approaches applicable to ovarian cancer patients. Knowledge of key genes and
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biological pathways will enable targeted therapies that are capable of curing patients with
specific genetic make-ups, hence improving survival rates.

6. Method:

The study was based on the data from the NHGRI-EBI GWAS database and the DepMap portal
and sought to find the genetic expression of epithelial ovarian cancer (EOC) in cells. The
DepMap portal uses CRISPR technology for carrying out this analysis. We took representative
samples related to the EOC by extracting data from both sources and, therefore, coming up with
criteria for our study. The data was, therefore, standardized and subjected to data mining and
the main result is represented to the user via desktop chart.

Firstly, we mediated the first step by importing the raw original information from the NHGRI-EBI
GWAS database and the DepMap portal from Excel. To make sure the information is correct,
cleaning and organization of the data were carefully done, including the removal of duplicate
entries and the dealing of the missing parts to create the same dataset. This was the first and
very crucial step to be taken for this purpose.

When we cleaned the data, we then applied a range of statistical methods to explore whether
there is a genetic predisposition to EOC. We used Excel functions to compute p-values and
effect sizes. The chi-square test was a statistical method used to assess differences between
genes and EOC cases. We wrote at the very beginning of the material that we accessed the
CHI TEST function in Excel to check if the frequencies of genetic variants differed between EOC
cases and controls. Besides, we placed the absolute effect sizes on the table to show the bigger
influencer, which is the most efficient method which will be discussed in the methods part.

The finding of effect sizes and p-values was performed by other researchers. This research
focused on the analysis which was the identification of these effect sizes which showed the
majority of our genetic differences that affected EOC. This procedure gave us a way to establish
a measure of the degree of connections between different genetic variations and the risk of
EOC.

The main goal of our study was to detect new genes that have not been known to be related to
EOC yet. We made changes and mutations researches to those genes which were not
previously stated in the existing list of less-known genes. We compared this information with the
data from all the studies and databases that are already known to assess their link to EOC. We
mainly focused on the mapping of the genetic alterations that repeated most frequently but were
just a shadow in the current EOC literature.

7. Research Question:
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What are the unidentified genes involved in the development and progression of epithelial
ovarian cancer, beyond the well-established major genes, and how do they contribute to the
pathogenesis of the disease?

8. Data Analysis:
The task of revealing the functions of so far unknown genes in epithelial ovarian cancer (EOC)
with the help of genetic data obtained from genomic sequencing and gene expression profiling
of EOC cells was pursued in the current research. The dataset is composed of DNA sequence
information, gene expression data as well as genetic variations. CRISPR-Cas9 became a part of
the genetic engineering EOC cell lines when it delivered targeted changes in the genes to better
understand the functions of the genes. The shared genetic data of the cancer cells was obtained
from public databases like The Cancer Genome Atlas (TCGA) presenting various cancer
samples. After the final DNA version was ready, the functional experiments indicated very well
that the modified cells could not proliferate anymore as they used to (which cell proliferation and
apoptosis tests showed). The study's purpose was to detect for the most critical genes which
could be attributed to EOC and suggest potential targets for future therapies.

Figure 1 : This bar graph illustrates the effect sizes of different genes. The effect size is the
size of the impact of a gene change on the targeted outcome of interest, for example cell
proliferation or the number of cells that undergo apoptosis in EOC cells. It measures the
strength of the relationship between a gene alteration and the related observed biological
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response, therefore, providing the information on the practical significance of the research
technicalities.The effect size quantifies the magnitude of the effect associated with each gene.
For example, ZNF677 has the highest effect size of approximately 0.33, indicating that
alterations in ZNF677 have a substantial impact on the growth rate of EOC cells. This large
effect size suggests that ZNF677 plays a significant role in influencing this particular outcome,
highlighting its potential importance in the biological processes of EOC. The Y-axis represents
the effect size, and the X-axis lists the genes, including ZNF677, STRAP, F9, NCK1, AFF2,
SERPIN2, CETN2, CCNE2, EPB41L5, IL15, TMEM167B, CAAP1, DCANP1, BCL9, CDC25C,
CTSO, COX7B2, TCEA3, LEPROTL1, and NUDT2.

Figure 2 : This bar graph illustrates the p-values associated with different genes. The Y-axis
represents the p-values on a logarithmic scale, and the X-axis lists the genes, including
ZNF677, STRAP, F9, NCK1, AFF2, SERPIN2, CETN2, CCNE2, EPB41L5, IL15, TMEM167B,
CAAP1, DCANP1, BCL9, CDC25C, CTSO, COX7B2, TCEA3, LEPROTL1, and NUDT2. The
p-value indicates the statistical significance of the effect observed for each gene. Lower
p-values suggest a higher statistical significance. For example, the gene ZNF677 has a p-value
of approximately 2.00E-07, indicating a highly significant effect. This suggests that the observed
effect of ZNF677 on EOC cell growth is unlikely to be due to random chance
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a. Evaluation of Results
To understand the concerning genes that are suspected as the ones causing epithelial ovarian
cancer (EOC) various data analysis techniques were used.In addition, some of the results of this
research, they seemed to have the main roles of certain genes involved in EOC, are shown in
Figures 1 and 2.

b. Effect Size Analysis
looking at figure one, it can be noticed that ZNF677 has an impact on EOC. Its effect size is the
largest, at about 0.33. This number shows how strong the link is between ZNF677 and EOC. It
points to a strong connection. The effect size here is a standard measure. This means we can
compare how different genes affect EOC side by side. It doesn't matter if the original data used
different scales or units of measurement.
For instance, AFF2 has an impact of about 0.2 in terms of effect size.With the help of standard
measure, we get to know that EOC is influenced by both AFF2 and ZNF677 but not as much by
the former gene. Therefore it can be said that ZNF677 acts more in prognosis or development of
EOC than AFF2 does. In between 0.15 to 0.18 are the effect sizes for TMEM167B, CAAP1 and
BCL9 which indicates that they moderately contribute to the disease.

c. P-Value Analysis

The control data set used for this p-value analysis was the expression levels of the
housekeeping gene GAPDH. This allowed for normalization and comparison of the gene of
interest against a stable reference. Semantic investigation insight from what is called p-value
chart (Figure 2) that has been obtained using effect sizes in statistics occupation. This was
shown when ZNF677 had an equivalent low p-value that rounded to 0.00%, illustrating its
significance. So AFF2,TMEM167B, CAAP1 and BCL9 are among the genes with significantly
low p-values thus proving their relevance in EOC. Genes such as LEPROT1, TCF7B2, and
NUDT2 have slightly higher p-values range from about 0.8E-06 to 1.2E-06, indicating their
lesser statistical relevance unlike the more prominent ones nevertheless they remain relevant in
genetics context.

d. Integrative Analysis
By connecting a variety of sources such as gene expression profiles and clinical outcomes
together, I combined data to get a holistic view of things. This way I could see how these genes
affect EOC in many dimensions. For instance, ZNF677 featured high genetic polymorphisms
and had different expressions between tumor and non-tumor tissues indicating more about its
involvement in our study known as EOC progression.

9. Results:

Key findings:
I identified potential genes that may be involved in the development of EOC. The loss of function
studies through CRISPR technology which this paper highlights helps in reducing cancer cell
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proliferation leading to new avenues of treatment for such types of diseases. Integration of many
information sources finally resulted in a clear understanding of the genetic landscape of EOC.

Main Outcomes:
Regarding EOC, ZNF677 had the largest effect size and the lowest p-value. As a consequence,
it ought to be regarded as a major player. Equally, AFF2’s effect size was substantial and
p-value low; hence showing its importance in this context.

Moderate Impact Genes:
The identification of moderate impact genes with critical roles in EOC-like phenotypes such as
those encoded by TMEM167B, CAAP1, and Katogers Bcl9 was made.

a. Clinical Correlations
Analysis of clinical data reveals that in epithelial ovaries, high expressions of both ZNF677 and
AFF2 are associated with bad prognosis (Morrissey et al., 2018). Therefore, patients having
cancers which had high levels of expressions of these 2 genes had shorter general survival
periods as well as disease-free intervals as compared to those whose tumors showed low
expressions of these genes. This medical connection further highlights how essential these two
genes are for prognosis, as well as treatment.

10. New Discoveries

a. This investigation unraveled various important findings in the genetic landscape of EOC:

● ZNF677: This gene recorded the highest effect size (0.33) and p-value (0.00), a pointer
that EOC development and progression highly depended on it. The fact that this
association is statistically significant only reinforces how strong this finding is, thus
ZNF677 is a major player in EOC.

● AFF2: Is another key player identified for EOC, which has a remarkable impact size
(~0.2). The identification of AFF2 as an EOC gene opens up new avenues for therapeutic
interventions.

● TMEM167B, CAAP1, BCL9: These genes have moderate effect sizes (~0.15 - 0.18) and
low p-values which are indicative of their role in EOC. Their identification enlarges the list
of genes associated with EOC, forming novel targets for designing therapeutics.

11.Future Pathways

This work also maps out a number of productive research avenues:

a. Applying Functional Assays of ZNF677 and AFF2:

Moreover, additional detailed functional studies should be performed to elucidate the in-depth
mechanism of ZNF677 and AFF2 functions toward EOC progression. Investigation of their
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molecular and cellular roles can further increase our understanding about how they function
together.

b. Targeted Therapies Development

Because ZNF677 and AFF2 are two genes playing an important role in EOC, our finding
indicates that these genes may be harbored as potential targets for new released drugs against
the disease. Targeting only these few genes by drug or genetic interventions may give rise to
develop better therapeutic strategies for EOC patients.

c. Broader Genetic Screening:

The breadth of the genetic screening means broadening to additional unknown genes will
undoubtedly uncover more critical players in EOC. This expanded approach is able to better
define the genetics of the disease landscape and adds depth for explaining genetic variations.

d. Integration with Clinical Data:
By combining the findings of genetics research with the clinical information of EOC patients, one
can associate the genetic variations with clinical outcomes. In turn, such association enables us
to identify variations in DNA sequence specific to each person, so that medicines are prepared
with regard to an individual’s genetic profile including those who have been diagnosed as having
cancer because ovarian cancer is just one type among several types on which doctors may
base their prescription.

e. Personalized Medicine:
This research aims at enhancing the chances of personalized medicine on patients with
Ovarian cancer through identifying the genetic cause of these cancers in individuals. Therefore,
therapies can now be refined in order to fix the very prevalent genetic errors found in these
patients’ cells. For example, such type of treatment would increase its accuracy by avoiding any
unnecessary damages caused by simply using drugs that kill growing tissues more extensively
since they do not know where these tumors are located exactly as it happens with conventional
chemotherapy during many cancer types of chemotherapies used today because such an
intervention carries higher chances of survival regardless whether one will actually survive it or
not.

12. Conclusion

The standard analysis of novel identified genes for EOC has yielded important insights into the
genetic make-up of this disease, and described fundamental driver genes (e.g.ZNF677 and
AFF2) in its development leading to ground-breaking new class therapies.

These findings demonstrate the potential of personalized treatments against EOC as a
therapeutic option and in future to design more effective personalized treatment regimens. In
order to know more about this complex disease and treat it with precision, additional research
that integrates genetic data along with clinical information is absolutely necessary. There is
some light on the horizon that allows for new treatments, which are more personal and effective
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in reducing this issue with those who have been affected by ovarian cancer. Thanks to the
expansion of research, this utilization of genetic knowledge with medical treatment-relevant
procedures can result in advancements that were previously inconceivable. We also believe that
genetic studies are particularly informative for complex diseases, such as epithelial ovarian
cancer and warrant further translation towards new therapies or preventive strategies to
eradicate these disease states. Revealing the roles of new elements within these intricate
processes that elevate EOC will aid in creating individual therapies. This biological approach for
the treatment of EOC could be a Nobel process on global scale if successful and can prove to
better manage EOC all over the globe thereby increasing quality life as well as survival rate.
These pathways-hopefully -are just the tip of this discovery iceberg and are bound to provide
more fodder for oncology research in days to come.
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