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ABSTRACT

Objective: To evaluate disparities in gene expression profiles between Ovarian Clear Cell Carcinoma (OCCC) and High-Grade Serous
Ovarian Carcinoma (HGSOC).

Study Design: A descriptive study.

Place and Duration of the Study: The Second People's Hospital of Jingdezhen, Jiangxi, China, between 31* December 2017
and December 2023.

Methodology: Basic and clinical diagnostic information, along with genetic test reports, were compiled from all patients within the
included groups. Differential gene expression between the two cohorts was scrutinised to elucidate its clinical significance.

Results: Comparative analysis revealed nine differentially expressed genes in OCCC relative to HGSOC, with six exhibiting significant
disparities (p <0.05). These genes are implicated in pivotal cellular processes including the cell cycle, apoptosis, DNA damage repair, and
the PI3K pathway. Notably, aberrant expression patterns, such as overexpression of MET and downregulation of PTEN and SMARCA4, corre-
lated with adverse prognosis and survival outcomes in selected patients.

Conclusion: Distinctive gene expression profiles between OCCC and HGSOC underscore disparate tumorigenic mechanisms, thereby
laying a foundation for the tailored therapeutic interventions. Further elucidation of the identified differentially expressed genes is
warranted to delineate their role in OCCC pathogenesis and prognostic significance.
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INTRODUCTION

Epithelial ovarian carcinoma (EOC) represents the most lethal
gynaecological malignancy, characterised by heterogeneous
histological subtypes, each bearing unique molecular signatures
and clinical behaviours." Among these subtypes, high-grade
serous ovarian carcinoma (HGSOC) and ovarian clear cell carci-
noma (OCCC) predominate, comprising 71.3% and 10.8% of EOC
cases, respectively.>>OCCC poses a particularly formidable chal-
lenge as it commonly exhibits resistance to platinum-based
chemotherapy and confers a poorer prognosis compared to
HGSOC. Moreover, OCCC demonstrates marked racial diversity,
with Asians exhibiting a higher prevalence of OCCC compared to
otherethnicgroups.*
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Despite advancements in understanding ovarian carcinogenesis,
the molecular underpinnings and mechanisms of chemotherapy
resistancein OCCCremainincompletely elucidated. Nonetheless,
extensive investigations have revealed distinct genetic altera-
tions in OCCC compared to HGSOC. Notably, OCCC is frequently
devoid of TP53 mutations and exhibits a lower incidence of muta-
tions in breast cancer susceptibility genes 1/2 (BRCA1/2), which
are commonly observedin HGSOC.>® Conversely, mutations inAT-
rich interaction domain 1A (ARID1A) and phosphatidylinosi-
tol-4,5-bisphosphate 3-kinase catalytic subunit alpha (PI3KCA)
areprevalentinOCCC.”®

Given the imperative to unravel the molecular basis of OCCC
pathogenesis and devise effective therapeutic strategies, there is
a pressing need to identify novel tumour markers of chemo-
therapy resistance and therapeutic targets. Accordingly, this
study aims to comprehensively characterise genes associated
with poly ADP-ribose polymerase (PARP) inhibitors, DNA damage
repair pathways, targeted therapies, prognosis, drug-resistance,
immunotherapy, and chemotherapy in patients with OCCC and
HGSOC. By elucidating changes in gene expression profiles and
theircorrelation with clinical outcomes, thisinvestigationendeav-
ourstoprovidecriticalinsightsintothe managementofthesechal-
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lenging malignancies. The aim of this study was to compare the
geneexpressionin OCCCand HGSOC.

METHODOLOGY

In this descriptive study, the genetic test reports were sourced
from OCCC and HGSOC patients treated at the Gynaecology
Department of the Second People's Hospital of Jingdezhen,
between 31*December 2017 and 2023. Specifically, two clini-
cians independently logged into the Hospital Information
System, searched for OCCC and HGSOC cases, set the age
range, and reviewed the complete records of each patient.
Patients who met the inclusion criteria were subsequently
enroled inthe study. Priorto participation, all patients provided
informed consent for inclusion in the experimental protocol
and gene sequencing analysis. Ethical approval for the study
was obtained from the Medical Ethics Committee of the Second
People'sHospital of Jingdezhen.

Atotal of 60 patients diagnosed with OCCC (n=30) and HGSOC
(n=30) were included, all of whom had undergone surgical
resection and received pathological confirmation. The classifi-
cationoftumoursubtypeswasmeticulously evaluatedandvali-
dated by multiple pathologists at the institution. Optimal
cytoreduction was defined as the absence of visible residual
lesions upon completion of cytoreductive surgery. Patients
with incomplete data or no genetic testing were notincluded in
thecohort.

All included patients had a comprehensive follow-up evalua-
tion, typically quarterly, during theinitial three years post-treat-
mentandsemiannuallythereafter. Theclinicopathologicalchar-
acteristics ofthe study cohort, encompassing age, International
Federation of Obstetricsand Gynaecology (FIGO) staging, treat-
ment modalities, recurrence patterns, and progression-free
survival (PFS).

Specimen testing for all patients followed the specifications
outlined by 3D Medicines, which had specifically required histo-
logical specimens with an effective area greaterthan 1.5 x 1.5
cm?, including approximately five paraffin rolls with a thickness
of approximately 10um. For biopsy specimens, the number of
waxrollshadbeenadjustedaccordingtothetissuearea. Additio-
nally, 3 mL of venous blood had been collected as a paired
sample, and single nucleotide polymorphisms (SNPs) had been
usedtoassessthe consistency between the paired samples.

In the part of gene sequencing, it was outsourced to Shanghai
Sidi Precision Medicine (3D Medicines), entailing comprehen-
sive detection of genes associated with PARP inhibitors, DNA
damage repair pathways, targeted therapies, prognosis, drug-
resistance, immunotherapy, and chemotherapy. Detection
parametersincludedBRCA1/2 mutations,homologousrecombi-
nation deficiency (HRD) scores, DNA damage repair pathway-
related genes, clinically relevant somatic and germline
variants, mismatch repair-related genes, microsatellite anal-
ysis, and chemotherapy-related markers. Experimental proce-
dures encompassed DNA / RNA extraction, DNA probe design,

molecular hybridisation, elution, and purification of hybridisa-
tion products, sample plate preparation, quantitative real-time
PCR (gRT-PCR), andresultoutput.

In the part of gene comparison and bioinformatics analysis,
following gene sequencing, the hs37d5 version of the thousand
genome database served as the reference genome, with
sequencing data analysed using BWA to identify single data
sequencesonthegenome.Subsequentanalysisinvolvedevalu-
ating the uniformity of single-base depth distribution and
coverage in the target region. Base quality recalibration was
performed using the Genome Analysis Toolkit to enhance accu-
racy. Mutation databases referenced include TCGA, COSMIC,
1,000 Genomes, and dbSNP.

In the part of statistical analysis, it was conducted using SPSS
26.0. Firstly, the normality of all data was assessed using the
Kolmogorov-Smirnov test. Descriptive statistics were presented
as mean = standard deviation or median + interquartile range,
depending on the data distribution. Based on the normality of
the data, continuous variables were compared using either an
Independentt-testorthe Mann-Whitney Utest. Categorical vari-
ables were expressed as numbers and percentages and were
compared using the Chi-square test or Fisher’'s exact test.
Group differences were evaluated using Log-Rank statistics,
with data expressed as mean * standard deviation. A signifi-
cancethreshold of p <0.05 denoted statistical significance.

RESULTS

In this study, the results of the baseline characteristics (age,
FIGO stage, chemotherapy regimen, recurrence, PFS, and
overall survival) indicated no significant differences between
thetwogroups(Tablel).

Also, frameshift mutations resulting from base insertions in the
BRCA1 gene were observed in OCCC patients, indicative of
pathogenic variants. Conversely, in HGSOC, mutations in both
BRCA1I and BRCAZ2 genes were more prevalent, predominantly
characterised by amino acid changes caused by base substitu-
tions, leading to structural alterations or premature protein
synthesis termination. The majority of these mutations were
classified as pathogenic (Tablell).

Table I: Clinical characteristics of sixty patients with OCCC
and HGSOC.

Clinical 0ocCccc HGSOC t/y p-value
features (n = 30) (n = 30)

Age (years) 56.1+7.4 455+ 6.5 5.893 < 0.001
FIGO (1/1) 5(16.7%) 13 (43.3%) 5.079 0.024
FIGO (ll / IV) 25 (83.3%) 17 (56.7%)

Treatment plan TP TP / /
Recurrence (Yes) 16 (53.3%) 20 (66.7%) 1.111 0.292
Recurrence (No) 14 (46.7%) 10 (33.3%)

PFS of FIGO I/Il 25.0 + 4.8 265+4.4 0.618 0.545
(months)

PFS of FIGO Ill/IV 19.3+4.9 226 4.0 2.269 0.029
(months)

Survival (Yes) 20 (66.7%) 25 (83.3%) 2.222 0.136
Survival (No) 10 (33.3%) 5 (16.7%)

OCCC, Ovarian clear cell carcinoma; HGSOC, High-grade serous ovarian
cancer; FIGO, Federation International of Gynaecology and Obstetrics; TP;
Paclitaxel plus cisplatin; PFS, Progression-free survival.
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Table Il: BRCA1/2 gene mutation information in patients with OCCC and HGSOC.

Tumour Gene NM No. Nucleotide Amino acid Clinical significance

OCCC BRCA1 NM_007300.3 €.1017_1018insA p.Val340Argfs Pathogenic
BRCA1 NM_007300.3 c.14217>G p.Leud74UGA Pathogenic
BRCA1 NM_007300.3 €.3841C>G p.GIn1281Glu Pathogenic
BRCA1 NM_007300.3 c.5228C>A p.Serl743Tyr Likely Pathogenic
BRCA1 NM_007300.3 €.900A>C p.Glu300Asp Unspecified

HGSOC BRCA1 NM_007300.3 c.4675C>T p.GIn1559UAG Pathogenic
BRCA1 NM_007300.3 €.2800C>T p.GIn2972UAG Pathogenic
BRCA2 NM_000059.3 €.2918C>T p.Ser973Leu Unspecified
BRCA2 NM_000059.3 c.1253C>A p.Glu418Lys Pathogenic
BRCA2 NM_000059.3 c.7708A>G p.Lys2570Glu Pathogenic

OCCC, Ovarian clear cell carcinoma; HGSOC, High-grade serous ovarian cancer; BRCA1/2, Breast cancer susceptibility genes 1/2.

Table IlI: The immunotherapy-related gene expression in OCCC and HGSOC.

Gene name 0CCC HGSOC
Up Down Up Down
MLH1 2 (C5, C20) / 1(S26) /
PMSH2 / / / 5(S7, 513, S18, S19, S29)
MSH6 / / / 1(S3)
MLH3 1(C25) / 2 (S15, S20) /
POLD1 1(C14) / 2 (S3,518) /
OCCC, Ovarian clear cell carcinoma; HGSOC, High-grade serous ovarian cancer; Up, Upregulation; Down, Downregulation.
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Figure 1: The comparison of HRD scores between patients with 0CCC
and HGSOC. (A) The calculation formula of HRD score. Purity means
the purity of tumour. (B-E) The comparison of LOH, TAIl, LST, and HRD
scores between patients with OCCC and HGSOC.

OCCC, Ovarian clear cell carcinoma; HGSOC, High-grade serous
ovarian cancer. LOH, Loss of heterozygosity; TAl, Telomeric allelic
imbalances; LST; Large-scale state transitions; HRD, Homologous
recombination deficiency. Data from the B-E were tested by unpaired-
samples t-test.
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Figure 2: The comparison of HRR-related gene expression between
patients with OCCC and HGSOC. (A) HRR-related gene expression of
patients with OCCC. (B) HRR-related gene expression of patients with
HGSOC.

OCCC, Ovarian clear cell carcinoma; HGSOC, High-grade serous
ovarian cancer. C1-C30, the 30 patients of OCCC; S1-S30, the 30
patients of HGSOC. HRR, Homologous recombination repair.
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Figure 3: The comparison of targeted therapy, prognosis and drug-
resistance related gene expression, microsatellite analysis between
the patients with OCCC and HGSOC. (A) The different types of
targeted therapy, prognosis and drug-resistance related gene
expression of patients with OCCC. (B) The different types of targeted
therapy, prognosis and drug-resistance related gene expression of
patients with HGSOC. (C) Microsatellite analysis results of patients
with OCCC. (D) Microsatellite analysis results of patients with
HGSOC.

OCCC, Ovarian clear cell carcinoma; HGSOC, High-grade serous
ovarian cancer. C1-C30, the 30 patients of OCCC; S1-S30, the 30
patients of HGSOC. MSS, Microsatellite stability; MSI-L, Low-
frequency microsatellite instability, MSI-H, High-frequency
microsatellite instability.

Two key outcomes were assessed: HRD status and HRD
score. The HRD score was calculated as the sum of three
components: Loss of heterozygosity (LOH) score, telomeric
allelic imbalances (TAIl), and large-scale state transitions
(LST), with a requisite tumour cell content of at least 20%
(Figure 1A). This study revealed notable discrepancies in
both total HRD scores (Figure 1B) and individual component
scores (LOH, TAI, and LST, Figure 1C-E) between patients
with OCCC and those with HGSOC. Importantly, the positive
rate of HRD score among OCCC patients was lower
compared to HGSOC patients.

Homologous recombination repair (HRR) serves as a crucial
mechanism for rectifying DNA double-strand damage,
involving intricate signalling pathways primarily mediated by
key proteins such as BRCA1 and BRCAZ2. In this investigation,
OCCC patients exhibited downregulation of PTEN, SMARCA4,
and ERCC2 genes (Figure 2A). Conversely, in HGSOC
patients, downregulation of BRCA1/2, TP53, MSH2, MSH3,
and XRCC1 genes was observed (Figure 2B).

Upon scrutinising pertinent targeted and drug-resistant
genes within OCCC and HGSOC patient cohorts, it was
evident that there was an elevation in the expression levels
of ARIDIA, PI3KCA, and KRAS genes. Furthermore, within a
subset of OCCC patients, a notable upregulation of the MET
gene accompanied by downregulation of PTEN and
SMARCA4 genes was observed (Figure 3A). Conversely, in
the realm of HGSOC, amidst the frequently reported
alterations in TP53, XRCC1, and BRCA1/2 genes, distinct
patterns of differential expression emerged for ATM, CHEK?2,
JAK3, MSH2, MSH3, and MSH6 genes (Figure 3B), thereby
emphasising the intricate and varied genetic landscape that
characterises HGSOC patients in comparison to those with
OCCC.

Microsatellite analysis conducted in this study among
patients with OCCC and HGSOC revealed microsatellite
stability (MSS) in OCCC patients (Figure 3C) and HGSOC
patients (Figure 3D). Notably, among HGSOC patients, three
exhibited high-frequency microsatellite instability (MSI-H),
while two displayed low-frequency MSI (MSI-L). Importantly,
all five of these patients exhibited differential expression of
the MSH2 gene. Thus, adjusting treatment strategies in
subsequent chemotherapy and immunotherapy regimens
based on these findings is imperative to provide tailored
therapeutic modalities aimed at enhancing patient
prognoses and survival outcomes.

Evaluation of mismatch repair genes in patients with OCCC
and HGSOC revealed upregulation of MLH1, MLH3, and
POLD1 genes in OCCC patients. Conversely, in HGSOC
patients, besides the upregulation of MLH1, MLH3, and
POLD1 genes, downregulation of MSH2 and MSH6 genes was
observed (Table Ill). These findings suggest the poten-tial
utility of adjunctive immunotherapy alongside chemo-
therapy or targeted therapy regimens to enhance patient
prognoses.

DISCUSSION

Currently, OCCC and HGSOC are managed clinically with similar
treatment regimens. However, substantial differences in prog-
nosis exist between these two ovarian cancer subtypes due
to their distinct origins.’ Hence, directing research efforts and
treatment strategies toward the differential gene expression
profiles of these cancers represents a promising avenue for
achieving improved clinical outcomes. Given the poor
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prognosis and chemotherapy resistance observed in OCCC
patients, efficacy monitoring and genomic profiling are
imperative in clinical diagnosis and treatment. Genetic
diagnosis and targeted therapy offer invaluable insights for
guiding treatment decisions in these patients.

In line with existing literature, these findings underscore the
prevalence of somatic mutations in key genes among OCCC
patients, including PI3KCA, ARID1A, and KRAS.”® This study
corroborates previous reports demonstrating the involve-
ment of these genes in OCCC pathogenesis. Additionally,
differential gene expression analyses revealed dysregulation
in various cancer-related pathways, encompassing cell cycle
regulation, apoptosis, chromatin modification, and signalling
cascades such as the PI3K/AKT/ mTOR pathway and MET
pathway.'*"

PI3KCA mutations, identified in approximately 40% of OCCC
cases in previous studies,” were detected in 26.7% of this
cohort. The PI3K pathway plays a pivotal role in tumori-
genesis, influencing cell proliferation, survival, and invasion.
Aberrant PI3K signalling is associated with disease
progression and aggressiveness, making it an attractive
therapeutic target.” Several PI3K inhibitors have received
FDA approval, although none are currently available in
China, indicating a gap in treatment options that nece-
ssitates further research and development efforts.

The PI3K/AKT/mTOR pathway exerts crucial functions in
normal cellular processes, such as growth, motility,
metabolism, and angiogenesis, while dysregulation drives
malignant transformation, proliferation, and metastasis in
various cancers. Overactivation of PI3K/AKT/mTOR pathway
not only facilitates tumorigenesis but also fosters drug
resistance, making it an attractive therapeutic target across
diverse human malignancies.' Various inhibitors targeting
different components of the PI3K/AKT/mTOR pathway,
including PI3K inhibitors, AKT inhibitors, mTORC1 inhibitors,
and the dual inhibitor BEZ235, offer promising treatment
avenues for OCCC patients facing poor prognosis.”

PARP inhibitors represent a cornerstone in the targeted
therapy arsenal for the ovarian cancer, particularly in high-
grade serous ovarian cancer. By interfering with DNA single-
strand break repair, PARP inhibitors induce tumour cell
apoptosis. Inhibition of the PARP pathway exacerbates DNA
damage, leading to double-strand breaks that are lethal in
cells with homologous HRD, such as those with BRCA1/2
mutations. OCCC patients, despite exhibiting low BRCA1/2
mutation rates, may still benefit from PARP inhibitors
through HRD assessment.”>*” Combining PARP inhibitors
with PI3K inhibitors offers synergistic benefits, particularly in
patients lacking BRCA1/2 mutations, thereby broadening
the therapeutic scope for OCCC management.'®

In tumour cells, MET can undergo ligand-independent
activation through mutation, amplification, or overexpression
of the MET gene. The MET signalling pathway orchestrates
various tumorigenic processes, including proliferation,
apoptotic evasion, angiogenesis, and motility, and reports of
patients harbouring these genetic mutations have emerged
both regionally, notably in Pakistan, and on a global scale.’**
Given the significant chemotherapy resistance and dismal
prognosis observed in OCCC compared to other ovarian cancer
subtypes, targeting c-MET emerges as a promising therapeutic
strategy. Inhibition of c-MET using a ¢-MET inhibitor such as
crizotinib, markedly suppresses OCCC tumour cell proliferation
and promotes apoptosis.” Moreover, preclinical studies
demonstrate the efficacy of c¢-MET inhibitors in reducing
tumour burden in OCCC xenotransplantation models.
Considering the high frequency and specificity of MET gene
alterations in OCCC, targeting MET overexpression holds
promise as an alternative therapy option.

Additionally, mutations in the human epidermal growth factor
receptor 2 (HER2) gene and KRAS gene have been identified
in OCCC patients.””*® Overexpression of HER2 is associated
with poor sensitivity to conventional anticancer drugs in
various cancers, including ovarian and breast cancer.”
Notably, KRAS mutations have been linked to highly differen-
tiated and mucinous ovarian cancers, with implications for
prognosis.” Activation of the RTK/Ras signalling pathway,
observed in approximately 15% of OCCC tumour samples,
suggests its potential as a prognostic biomarker and
therapeutic target. Further studies are warranted to elucidate
the prognostic significance and therapeutic implications of
RAS pathway activation in OCCC.

In contrast to HGSOC, OCCC exhibits a narrower range of mole-
cular targets. A distinctive gene expression analysis of these
ovarian cancer subtypes revealed differential expression of
ARID1A, PI3KCA, KRAS, PTEN, MET, and SMARCA4 genes in
OCCC patients, hinting at their potential roles in tumori-
genesis and progression. However, due to the limited follow-
up, the full impact on prognosis remains unclear.
Nevertheless, these genes emerge as promising biomarkers
and therapeutic targets for OCCC.

Further functional exploration and comprehensive gene
analyses are crucial to deepen one's understanding of OCCC
pathogenesis and pioneer targeted therapeutic approaches.
Acknowledging limitations, such as short follow-up, data
derived from targeted rather than whole-exome sequencing,
and a relatively small, advanced-stage sample, caution is
advised in interpreting these findings.

Despite these constraints, this study illuminates gene
expression disparities between OCCC and HGSOC, offering
genetic insights pivotal for personalised medicine and
targeted drug development. It also lays a foundation for
future clinical trials exploring targeted therapies for OCCC.
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CONCLUSION

The delineation of gene expression profiles among differen-
tially expressed genes in OCCC and HGSOC enhances the
understanding of the nuanced mechanisms underlying tumour
initiation and progression. However, further longitudinal follow-
up and experimental validation are imperative to establish the
association between differentially expressed genes and sub-
optimal prognosis in OCCC, ultimately facilitating the
development of early diagnostic tools and innovative
therapeutic interventions for OCCC.

FUNDING:

This research was supported by the Project of Science and
Technology of Jiangxi Provincial Health Commission (Award
Number 202212055, 202311666, and 202410715).

ETHICAL APPROVAL:

The ethical approval for this study was obtained from the
Medical Ethics Committee of the Second People's Hospital of
Jingdezhen.

PATIENTS' CONSENT:

All patients provided informed consent for inclusion in the
experimental protocol and gene sequencing analysis before
participation.

COMPETING INTEREST:
The authors declared no conflict of interest.

AUTHORS’ CONTRIBUTION:

CY, GH: Drafting of the work.

XZ, WD: Acquisition, analysis, and interpretation of the data.
KH: Critically revision of the work for important intellectual
content.

MF: Substantial contributions to the conception of the work and
final approval of the version to be published.

All authors approved the final version of the manuscript to be
published.

REFERENCES

1. Matsuo K, Machida H, Matsuzaki S, Grubbs BH, Klar M, Roman
LD, et al. Evolving population-based statistics for rare
epithelial ovarian cancers. Gynecol Oncol 2020; 157(1):3-11.
doi: 10.1016/j.ygyno.2019.11.122.

2. Kuroki L, Guntupalli SR. Treatment of epithelial ovarian
cancer. BMJ 2020; 371:m3773. doi: 10.1136/bmj.m3773.

3. Masood F, Khan W, Uddin R. Computational-based
identification and analysis of globally expressed differential
genes in high-grade serous ovarian carcinoma cell lines.
Comput Biol Chem 2020; 88:107333. doi: 10.1016/j.compbiol
chem.2020.107333.

4. Koizume S, Takahashi T, Miyagi Y. Lipid droplets: A candidate
new research field for epithelial ovarian cancer. Front
Pharmacol 2024; 15:1437161. doi: 10.3389/fphar.2024.
1437161.

10.

11.

12.

13.

14.

15.

16.

17.

Ackroyd SA, Arguello D, Ramos P, Mahdi H, EINaggar A,
Winer |, et al. Molecular portraits of clear cell ovarian and
endometrial carcinoma with comparison to clear cell renal
cell carcinoma. Gynecol Oncol 2023; 169:164-71. doi:
10.1016/j.ygyno0.2022.10.020.

Sokolenko AP, Sultanova LV, Stepanov IA, Romanko AA,
Venina AR, Sokolova TN, et al. Strong founder effect for
BRCAI ¢.3629_3630delAG pathogenic variant in Chechen
patients with breast or ovarian cancer. Cancer Med 2023;
12(3):3167-71. doi: 10.1002/cam4.5159.

Tamura R, Yoshihara K, Enomoto T. Therapeutic strategies
focused on cancer-associated hypercoagulation for ovarian
clear cell carcinoma. Cancers (Basel) 2022; 14(9):2125. doi:
10.3390/cancers14092125.

Schnack TH, Oliveira DNP, Christiansen AP, Hogdall C,
Hogdall E. Prognostic impact of molecular profiles and
molecular signatures in clear cell ovarian cancer. Cancer
Genet 2023; 278-9:9-16. doi: 10.1016/j.cancergen.2023.
08.001.

Dong S, Yu F, Liu Y, Yu X, Sun X, Wang W, et al. Comparison
of the clinical characteristics and prognosis between clear
cell carcinomas and high-grade serous ovarian carcinomas.
Ginekol Pol 2023; 94(10):792-8. doi: 10.5603/GP.a20
22.0123.

Zhou H, Liu Q, Shi X, Liu Y, Cao D, Yang J. Distinct gene
expression profiles associated with clinical outcomes in
patients with ovarian clear cell carcinoma and high-grade
serous ovarian carcinoma. / Ovarian Res 2020; 13(1):38.
doi: 10.1186/s13048-020-00641-8.

Farah AM, Gu S, Jia Y. Clinical analysis and literature review
of a case of ovarian clear cell carcinoma with PIK3CA gene
mutation: A case report. Medicine (Baltimore) 2022;
101(37):e30666. doi: 10.1097/MD.0000000000030666.

Ye S, Zhou S, Wu Y, Pei X, Jiang W, Shi W, et al. Genomic
profiling of ovarian clear cell carcinoma in Chinese patients
reveals potential prognostic biomarkers for survival. Ann
Med 2023; 55(1):2218104. doi: 10.1080/07853890.2023.
2218104.

Glaviano A, Foo ASC, Lam HY, Yap KCH, Jacot W, Jones RH,
et al. PI3K/AKT/mTOR signaling transduction pathway and
targeted therapies in cancer. Mol Cancer 2023; 22(1):138.
doi: 10.1186/512943-023-01827-6.

Ibne Rasa SM, Ahmad D, Hasan M, Raza Khan AH, Farhan M,
Effan F. Knowledge of BRCA gene among young Pakistani
adults: A short report. J Pak Med Assoc 2024; 74(7):1325-9.
doi: 10.47391/JPMA.9804.

Sanaei MJ, Baghery Saghchy Khorasani A, Pourbagheri-
Sigaroodi A, Shahrokh S, Zali MR, Bashash D. The
PI3K/Akt/mTOR axis in colorectal cancer: Oncogenic
alterations, non-coding RNAs, therapeutic opportunities, and
the emerging role of nanoparticles. J Cell Physiol 2022;
237(3):1720-52. doi: 10.1002/jcp.30655.

Boussios S, Mikropoulos C, Samartzis E, Karihtala P,
Moschetta M, Sheriff M, et al. Wise management of ovarian
cancer: on the cutting edge. J Pers Med 2020; 10(2):41. doi:
10.3390/jpm10020041.

Olmez F, Oglak SC, Akgol S, Olmez OF, Bilici A, Akbayir O, et
al. Clinicopathological and survival characteristics of
mismatch repair status and PD-1 expression in serous

Journal of the College of Physicians and Surgeons Pakistan 2024, Vol. 34(09):1066-1072

1071



Comparative analysis of gene expression profiles in ovarian clear cell carcinoma and high-grade serous ovarian cancer

ovarian cancer. J Coll Physicians Surg Pak 2023; 33(6): 22. Kendall Bartu M, Nemejcova K, Michalkova R, Struzinska I,
666-72. doi: 10.29271/jcpsp.2023.06.666. Hajkova N, Hojny J, et al. HER2 status as a potential
. . . - - redictive biomarker for ovarian clear cell carcinoma.
18. Li G, Qiao C, Ding H, Luo Y. Clinical significance of methyl- Sirchows Arch 2023; 483(4):497-507. doi: 10.1007/
transferase-like 16 expression in epithelial ovarian cancer. J <00428-023-03640-4
Coll Physicians Surg Pak 2022; 32(12):1576-80. doi: '
10.29271/jcpsp.2022.12.1576. 23. Gan M, Tai Z, Yu Y, Zhang C, Xu J. Next-generation
. ) ) ) sequencing shows the genomic features of ovarian clear cell
19. Mlc'hal M, Ud Din N, Svajdier M, Klublckova.N, Ptakova N, cancer and compares the genetic architectures of high-
Hajkqva V,.et al. TFG::ME'II'-rearrgnged soft tissue tulmor: ,A grade serous ovarian cancer and clear cell carcinoma in
rare infantile neoplasm with a distinct low-grade triphasic ovarian and endometrial tissues. Peer/ 2023; 11:€14653.
morphology. Genes Chromosomes Cancer 2023; 62(5): doi: 10.7717/peerj.14653.
290-6. doi: 10.1002/gcc.23111. " )
24. Ponde N, Ameye L, Lambertini M, Paesmans M, Piccart M, de
20. Konstantinopoulos PA, Barry WT, Birrer M, Westin SN, Cadoo Azambuja E. Trastuzumab emtansine (T-DM1)-associated
KA, Shapiro GI, et al. Olaparib and a-specific PI3K inhibitor cardiotoxicity: Pooled analysis in advanced HER2-positive
alpelisib for patients with epithelial ovarian cancer: A dose- breast cancer. Eur J Cancer 2020; 126:65-73. doi: 10.1016/
escalation and dose-expansion phase 1b trial. Lancet Oncol j.€jca.2019.11.023.
2019; 20(4):570-80. doi: 10.1016/51470-2045(18)30905-7. 25. Wiedenhoefer R, Schmoeckel E, Grube M, Sulyok M,
21. Rivas S, Marin A, Samtani S, Gonzalez-Feliu E, Armisen R. Pasternak I, Beschorner C, et al. L1-CAM in mucinous
MET signaling pathways, resistance mechanisms, and ovarian carcinomas and borderline tumors: Impact on tumor
opportunities for target therapies. Int | Mol Sci 2022; recurrence and potential role in tumor progression. Am J
23(22):13898. doi: 10.3390/ijms232213898. Surg Pathol 2023; 47(5):558-67. doi: 10.1097/PAS.000000
0000002027.
0000000 0OCO
1072 Journal of the College of Physicians and Surgeons Pakistan 2024, Vol. 34(09):1066-1072



