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Abstract

Background: Endometrioid and serous endometrial carcinomas exhibit distinct molecular, epigenetic, and clinical charac-
teristics. This study aimed to compare mutations, survival, and biological pathway analysis between these two subtypes
using an in silico approach.

Methods: Endometrioid (n=399) and serous (n=109) carcinomas from The Cancer Genome Atlas Uterine Corpus Endo-
metrial Carcinoma (PanCancer Atlas) dataset were analyzed via cBioPortal. Genomic mutations, mRNA expression lev-
els, MSI (microsatellite instability) sensor scores and overall survival were compared. Differentially mutated genes were
identified. P< 0.0.5 and q< 0.05 were considered statistically significant. Pathway enrichment analyses were performed
using g:Profiler and WebGestalt.

Results: 662 genomic mutations and 10757 mRNA expression levels showed significant differences. In endometrioid car-
cinomas, PTEN, ARID1A, CTNNB1, CTCF, KMT2B, KRAS, NEB, and RNF43 were the most significantly mutated genes;
whereas in serous carcinomas, TP53 and PPP2R1A were the predominantly mutated genes (p<0.001 and q<0.001). The
MSI-High rate was higher in endometrioid tumors (31.6% vs. 0.9%, p = 7.215e-3). The median survival was 102.83 months
in endometrioid tumors and 63.91 months in serous tumors (p=>5.28e-8). Pathway analyses revealed enrichments in pro-
teasome, mismatch repair, DNA replication, spliceosome, base excision repair, as well as developmental and metabolic
pathways.

Conclusion: It was observed that endometrioid tumors develop through gradual genetic disruptions within the PI3K-
PTEN-AKT-mTOR and WNT/p-catenin axes, whereas serous tumors develop through high genomic instability driven
by TP53 mutations, and DNA repair pathway defects. This molecular distinction explains the more aggressive clinical be-
havior and lower survival rates of serous carcinomas, emphasizing the importance of specific diagnostic and therapeutic
strategies.

Keywords: Endometrial carcinoma, bioinformatics, differentially expressed genes, pathway enrichment analysis.

Corresponding Author: (c0) OS Content of this journal is licensed under a Creative Commons
Zeynep Sagnak Yilmaz, MD, PhD, Karadeniz Technical University Faculty Attribution-NonCommercial 4.0 International License.

of Medicine, Pathology Department

Kalkinma Mah Farabi Hastanesi Tibbi Patoloji AD 61080 Trabzon/ Tiirkiye

Dokuz Eyliil University Graduate School of Health Sciences, Department of

Molecular Pathology, inciralti, 35330, Balcova/ izmir/ Tiirkiye

Email: zeynep.sagnak@hotmail.com.tr

2h4



Sagnak et al.

INTRODUCTION

Endometrial cancer is the most common neoplasm
among gynecological malignancies (1). According to The
Cancer Genome Atlas (TCGA), endometrial carcinomas
are molecularly classified into four subgroups: POLE mu-
tant (ultramutated), microsatellite instability (MSI) (hy-
permutated), copy number low (endometrioid), and copy
number high (serous-like) (2). Endometrioid carcinomas
constitute approximately 85% of endometrial carcino-
mas, while serous carcinomas account for approximately
3-10% (3). PTEN inactivation is the primary molecular
alteration effective in the development of endometrioid
carcinomas, whereas TP53 inactivation has been identi-
fied as a key driver in the development of most serous
carcinomas and some high-grade endometrioid carcino-
mas. In contrast to grade 1 and 2 endometrioid tumors
where TP53 mutations are rare, approximately 50% of
grade 3 tumors exhibit TP53 mutations (4). Uterine serous
carcinomas exhibited frequent TP53 mutations, extensive
copy number alterations, and minimal DNA methylation
changes. In contrast, most uterine endometrioid carci-
nomas exhibited frequent mutations in PTEN, CTNNBI,
PIK3CA, PIK3R1, ARID1A, and KRAS, with minimal copy
number alterations or TP53 mutations.

Generally, the endometrioid histotype is characterized
by mutations in the PI3K-PTEN-AKT-mTOR, RAS-
MEK-ERK, and canonical WNT-B-catenin pathways, as
well as MSI and POLE mutations (1). MSI is present in
approximately 30% of endometrioid carcinomas and is
associated with a hypermutated phenotype (5). Serous
carcinomas are relatively mutation-silent compared to
most endometrioid carcinomas but have higher rates of
copy number alterations (6). Other molecular changes in-
volved in the pathogenesis of serous carcinoma include
somatic mutations in PPP2R1A, FBXW7, SPOP, CHD4,
and TAF1, as well as amplification of ERBB2, MYC, and
CCNEI1 (1). The aim of our study is to reveal in silico the
pathways associated with molecular alterations in the
development of endometrioid and serous carcinomas,
which exhibit different genetic profiles, and to provide a

new perspective regarding targeted therapy.

MATERIALS AND METHODS

Data Set

The molecular data in the study were obtained from the

public bioinformatics database CbioPortal for Cancer
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genomics (CbioPortal) website (https:/ /www.cbiopor-
tal.org/ accessed on 27 November 2025) (7). TCGA,
Uterine Corpus Endometrial Carcinoma (PanCancer
Atlas) dataset, including uterine endometriod carcino-
ma cases (n=399) and uterine serous carcinoma cases

(n=109) was used.

Identification of Differentially Mutated Genes

Genomic differences between the two groups (endome-
triod carcinoma and serous carcinoma) were analysed
in terms of ‘genomic alterations” and ‘mRNA expres-
sion’ using the Cbioportal database. All statistical analy-
ses were performed through the CbioPortal. The thresh-
old for statistical significance was set at p <0.05 and q<
0.05. Differentially mutated genes and differentially ex-
pressed genes (DEGs) between groups were identified.

MSlsensor Score and Survival Analysis

MSIsensor scores were examined using the cBioPortal
database, and a comparison was made between the two
groups. Values of p< 0.05 and gq< 0.05 were considered
statistically significant. The MSIsensor Score is a nu-
merical score that bioinformatically measures the MSI
level of a tumor. A score close to 0 indicates stability,
while a high score indicates MSI-High (MSI-H), imply-
ing genomic instability due to mismatch repair (MMR)
deficiency. In cBioPortal, based on the MSISensor Score,
cases are divided into three groups: “MSISensor>10 =
MSI-H, <4 = Microsatellite Stable (MSS), >4-10 = MSI-
Low (MSI-L)”. Additionally, we investigated surviv-
al analysis for endometrioid and serous carcinoma
groups and performed comparisons between the groups
through cBioPortal.

Pathway Analysis

G:Profiler, a public bioinformatics database, was utilized
to identify pathways associated with the 662 differential-
ly mutated genes between the two groups (https:/ /biit.
cs.ut.ee/ gprofiler/gost / accessed on 27 November 2025)
(8). Pathways associated with mRNA DEGs were ac-
cessed through the WEB-based Gene SeT Analysis Toolkit
(WebGestalt) (https:/ /www.webgestalt.org / accessed
on 27 November 2025), a public bioinformatics database
(9). Over-representation analysis (ORA) was used for en-

richment analysis. Biological Process (BP) pathways were
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accessed through Gene Ontology (GO). Kyoto Encyclope-
dia of Genes and Genomes (KEGG) pathway analysis was
also performed. ‘Genome’ was selected as the reference
set. Results with p< 0.05 and a false discovery rate (FDR)
< 0.05 were considered statistically significant.

RESULTS

The Most Common Mutations

The most frequently detected mutations in any group
and their rates are shown in Table 1. PTEN, ARIDI1A,
PIK3CA, TTN, PIK3R1, CTNNB1, KMT2D, and CTCF
mutations were found most frequently in the endome-
trioid carcinomas (PTEN: 82%, ARID1A: 54.4%, PIK3CA:
53.6%, TTN: 43.8%, PIK3R1: 36.3%, CTNNB1: 33.5%,
KMT2D: 32%, CTCF: 31.4%). TP53 and PPP2R1A mu-
tations were most frequently observed in the serous
carcinomas (TP53: 88%, PPP2R1A: 38%). There was a
statistically significant difference in these genes (except
PIK3CA) between the two groups (p < 0.05, q < 0.05).

Differentially Mutated Genes

Significant genomic mutations were detected in 662
genes between uterine endometrioid carcinomas and
serous carcinomas (Supplementary Table S1). 660 genes
were enriched in endometrioid carcinomas, and 2 genes
were enriched in serous carcinomas. The 10 most sig-
nificant genes were as follows: Genes were enriched in
endometrioid carcinomas: PTEN (p= 4.18e-44, q= 7.9%e-
40), ARID1A (p= 1.36e-19, q= 8.65e-16), CTNNBI (p=
2.06e-15, q= 9.82e-12), CTCF (p= 5.33e-13, q= 2.04e-9,
KMT2B (p= 1.18e-8, q= 3,228E-02), KRAS (p= 1.79%-8,
q= 4,272E-02), NEB (p= 6.55e-8, q= 1,391E-01), RNF43
(p= 7.90e-8, q= 1,509E-01), and genes were enriched
in serous carcinomas: TP53 (p= 2.04e-37, q= 1.95e-33),
PPP2R1A (p=1.02e-9, q= 3,263E-03) (Table 2).

Differentially Expressed mRNAs

10757 DEGs showed significant difference between endo-

metrioid carcinomas and serous carcinomas (4693 genes

Table 1. The most common gene mutations in uterine endometrioid carcinomas and serous carcinomas

Gene Endometrioid Serous p value q value
carcinoma carcinoma
(Number and percentage | (Number and percentage
of mutant cases) of mutant cases)
Most commmonly mutated genes in endometrioid carcinomas
PTEN 318 (82%) 11 (10.2%) 4.18e-44 7.99e-40
ARID1A 211 (54.4%) 9 (8.3%) 1.36e-19 8.65e-16
PIK3CA 208 (53.6%) 40 (37%) 3.193e-3 0.0634
TTIN 170 (43.8%) 25 (23.2%) 8.840e-5 0.0137
PIK3R1 141 (36.3%) 12 (11.1%) 1.37e-7 2.377e-4
CTNNB1 130 (33.5%) 1(0.9%) 2.06e-15 9.82e-12
KMT2D 124 (32%) 11 (10.2%) 2.443e-6 1.944e-3
CTCF 122 (31.4%) 2 (1.9%) 5.33e-13 2.04e-9
Most commonly mutated genes in serous carcinomas
TP53 83 (21.4%) 95 (88%) 2.04e-37 1.95e-33
PPP2R1A 43 (11.1%) 41 (38%) 1.02e-9 3.263e-03
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Table 2. The top 10 differentially expressed genomic alterations between uterine endometrioid carcinomas

and serous carcinomas

Gene Endometrioid Serous Log2 p value q value Enriched in
carcinoma carcinoma Ratio
(Number and percentage (Number and percentage
of mutant cases) of mutant cases)
PTEN 318 (82%) 11 (10.2%) 301 | 418edd | 799e4p | ndometrioid
Carcinoma
TP53 83 (21.4%) 95 (88%) 204 | 2.04e-37 | 1.95¢-33 Serous
Carcinoma
ARID1A 211 (54.4%) 9(8.3%) 271 | 136e19 | 865e-l6 | ndometrioid
Carcinoma
E .
CTNNB1 130 (33.6%) 1(0.9%) 518 | 2.06e-15 | 9.82e-12 ndometrioid
Carcinoma
CTCF 122 (31.4%) 2 (1.9%) 409 | 53313 | 2.04e9 Endometrioid
Carcinoma
PPP2R1A 43 (11.1%) 41 (38%) 178 | 1.02e9 | 3.263e-03 Serous
Carcinoma
KMT2B 104 (26.8%) 4 (3.7%) 286 | 1188 | 322802 | Lndometrioid
Carcinoma
KRAS 95 (24.5%) 3 (2.8%) 314 | 1798 | 4272ep | ndometrioid
Carcinoma
NEB 98 (25.3%) 4(3.7%) 277 | 655e-8 | 139101 | ndometrioid
Carcinoma
RNF43 73 (18.8%) 1(0.9%) 434 | 790e8 | 1509w-01 | LCndometrioid
Carcinoma

with higher expression levels in endometrioid carcino-
mas, 6064 genes with higher expression levels in serous
carcinomas) (Supplementary Table S2). The 10 most
significant genes are as follows: SRARP (p= 3.30e-57, q=
6.59e-53), LINC02418 (p=8.11e-49, q=8.09¢-45), ELAPORI1
(p=3.94e-48, q= 2.62e-44), ERMN (p= 8.66e-46, q= 2.88e-
42), TFF3 (p= 4.25e-42, q= 9.42e-39) genes had higher ex-
pression in endometrioid carcinomas and WNT7A (p=
9.12e-47, q= 4.26e-43), LICAM (p= 1.07e-46, q= 4.26e-43),
SLC6A12 (p=4.55e-45, q=1.30e-41), FIGNL2 (p=3.92¢-42,
q= 9.42e-39), LINC0026 (p= 4.75e-42, q= 9.47e-39) genes
had higher expression in serous carcinomas.

MSIsensor Score

The MSIsensor score was higher in endometrioid carci-
noma cases and lower in serous carcinomas, and a sig-

nificant difference was detected between the two groups
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(p =7.215e-3, q = 0.0147) (Figure 1). Consequently, MSI
status differs between subtypes. Among endometrioid
carcinomas with an available MSIsensor score (n=398),
247 cases (62.1%) were MSS, 25 (6.3%) were MSI-L, and
126 (31.6%) were MSI-H. In serous carcinomas (n=109),
105 cases (96.3%) were MSS, 3 (2.8%) were MSI-L, and 1
(0.9%) was MSI-H.

Survival

The median survival time was 63.91 months in the se-
rous carcinoma group and 102.83 months in the endo-
metrioid carcinoma group. Overall survival was high-
er in endometrioid carcinomas (p= 5.28e-8, q= 1.06e-7)
(Figure 2). Upon examination of the graph, it is ob-
served that the probability of survival in patients with
endometrioid carcinoma remains higher throughout the

follow-up period, with the curve remaining quite stable
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Figure 1: MSlsensor score range in endometrioid carcinoma and serous carcinoma
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Figure 2: Overall survival (months)

even after the 80th month. In contrast, the overall sur-
vival curve for patients with serous carcinoma showed
a rapid decline within the first 20-40 months, and the
survival probability dropped below 40% after approxi-
mately the 60th month. The log-rank test demonstrated
that this separation is statistically highly significant.

Pathways

Figure 3 shows the BP in which the differentially mu-
tated genes between endometrioid and serous endome-
trial carcinomas are enriched. The pathways associated
with these genes include regulation of cell cycle, mitotic

cell cycle, chromosome organization, regulation of cell
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Figure 3: Gene pathways associated with differentially mutated genes from g:Profiler.
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Figure 4: KEGG pathways analysis for mMRNA DEGs between endometrioid and serous carcinomas.
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development, and cellular component organization.
Analysis results reveal that the most dominantly affect-
ed pathways in both subtypes are processes directly
related to cellular proliferation and genomic stability,
such as cell cycle regulation, chromosome organization,
centromeric sister chromatid cohesion, and G1/S and
mitotic transition control. Overall, these findings indi-
cate that the transcriptomic differences arising in en-
dometrioid and serous carcinomas are concentrated in
biological pathways critical for tumor progression, such
as cell cycle control, chromosomal integrity, epigenetic

regulation, and developmental processes.

KEGG enrichment analysis indicates that DEGs between
endometrioid and serous endometrial carcinomas are
significantly enriched in pathways associated with es-
sential cellular maintenance mechanisms. According
to Figure 4, the highest enrichment rate was observed
in the proteasome pathway, followed by mismatch re-
pair and DNA replication. These findings reveal distinct
transcriptomic differences between the two subtypes,
particularly in protein degradation, DNA repair, and
replication processes. Furthermore, pathways related to
cellular integrity and metabolic functions, such as the
spliceosome, base excision repair, nucleocytoplasmic
transport, N-glycan biosynthesis, carbon metabolism,
and protein processing in the endoplasmic reticulum,
also showed significant enrichment. The results indicate
that endometrioid and serous carcinomas exhibit sub-
stantial differences not only in gene expression but also

in biological pathways.

DISCUSSION

In our in silico study, TP53 and PPP2R1IA gene muta-
tions were more frequent in serous carcinomas, whereas
PTEN, ARID1A, PIK3CA, TTN, PIK3R1, CTNNB1, CTCF,
KMT2B, KRAS, NEB, and RNF43 genes were observed
at higher rates in endometrioid carcinomas. Our in silico
analysis correlates with the finding that serous carcino-
mas generally have a lower mutation load compared to

endometrioid carcinomas (10).

The most striking molecular mechanism in these tu-
mors is mutations in the TP53 gene, with over 85% of
serous carcinomas exhibiting TP53 mutations (1). In en-
dometrioid carcinomas, however, it is seen at a much

lower rate (10%) compared to serous carcinomas (11).

Consistent with our study, PPP2R1A mutation has been
reported in the literature at higher rates in serous carci-
nomas compared to the endometrioid type (19-43% vs.
7-13%) (11,12). In our study, TP53 and PPP2R1A showed
expression differences, predominantly in serous carci-
nomas. (TP53: 88% vs. 21.4%, p= 2.04e-37, q= 1.95e-33;
PPP2R1A: 38% vs. 11.1%, p=1.02e-9, q= 3.263e-03).

A significantly altered PI3K signaling pathway exists in
serous carcinomas. While an increase in PIK3CA muta-
tions is most frequently seen in these tumors (17-43%),
PTEN and PIK3R1 mutations have been reported at low-
er rates (1). In the literature, PIK3CA mutation has been
reported in both serous and endometrioid carcinomas.
However, unlike other mutations, there is no sginificant
difference between the two groups (PIK3CA mutation
40-50% in endometrioid type, 20-40% in serous type)
(11). Consistent with the literature, our in silico study
found PIK3CA mutation at a higher rate in the endome-
trioid type (53.6% vs. 37%), but it was not a gene with a
significant difference between the two groups (q > 0.05).
PIK3R1 mutation is frequently seen in endometrioid
carcinoma with rates of 20-43% (6,13,14). Its incidence
in serous carcinomas is low (5-8%) (12). Consistent with
the literature, PIK3R1 mutation was observed at a lower
rate in serous carcinomas in our study (11.1% in serous
vs. 36.3% in endometrioid).

The ARID1A tumor suppressor gene is frequently mu-
tated in endometrioid carcinoma (15). While it is mutant
in 39-60% of endometrioid carcinoma cases, this rate is
7-11% in serous carcinomas (12). In our study, ARID1A
mutation was common in endometrioid carcinomas, and
a significant difference was detected between the two
groups (54.4% vs. 8.3%; p=1.36e-19, q= 8.65e-16). PTEN
acts as a tumor suppressor by inhibiting the activation of
the PI3K pathway. Somatic mutation of PTEN occurs in
69-80% of endometrioid tumors and is the most common
genomic alteration in this subtype (1). In serous carcino-
mas, the rate is 2-3% (12). In our study, the PTEN gene
also showed significant enrichment in endometrioid car-
cinomas (82% vs. 10.2%; p= 4.18e-44, q= 7.99e-40).

The KRAS gene, frequently mutated in endometrial
carcinomas (20-40%), whereas its mutation rate is low-
er in serous carcinomas (2-6%) (11,12). In our study,
the KRAS gene showed enrichment in endometrioid
carcinomas (24.5% vs. 2.8%; p= 1.79e-8, q= 4.272e-02).
CTNNBI mutation is generally seen in 19-37% of endo-
metrioid carcinomas, whereas it is at a low rate like 1%
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in serous carcinomas (1,11). In our in silico study, we
found that CTNNBI mutation rates were significantly
higher in endometrioid carcinomas (33.6% vs. 0.9%; p=
2.06e-15, q= 9.82¢-12).

RNF43 negatively regulates WNT-B-catenin signaling
(1). In the literature, RNF43 is somatically mutated in
18-27% of endometrioid carcinomas (16). Recent stud-
ies have identified ATR, CTCF, JAK1, RNF43, and RPL22
genes as driver genes sustaining pathogenic frameshift
mutations in mononucleotide repeats in MSI-positive
endometrioid carcinomas (1,16). We also detected sig-
nificantly high mutation rates in RNF43 as well as ATR,
CTCF, JAK1, and RPL22 genes in endometrioid carcino-
mas in our in silico data (RNF43: p=7.90e-8, q= 1.509w-
01, CTCF: p= 5.33e-13, q= 2.04e-9, ATR: p= 1.380e-3, q=
0.0452, JAK1: p= 1.154e-5, q= 5.250e-3, RPL22: p= 3.06e-
7, q=4.118e-4).

MSI is more associated with endometrioid carcinomas
than serous carcinomas in endometrial cancers. Accord-
ing to the literature, 34-44% of endometrioid carcinomas
are associated with MSI, whereas this rate drops to 0-3%
in serous carcinomas (12). Consistent with the literature,
our in silico results showed that endometrioid carcino-
ma cases were associated with MSI at a higher rate com-
pared to serous carcinoma (31.6% vs. 0.9%; p = 7.215e-3,
q=0.0147).

Studies on KMT2B gene mutation in endometrial car-
cinomas are limited in the literature; Cuevas et al. (17)
detected this mutation at a rate of 43.7% in endometri-
oid carcinomas, while it was not detected at all in serous
carcinomas. In our study, KMT2B mutation was found
at a significantly higher rate in endometrial carcinomas
with a significant difference (26.8% vs. 3.7%; p=1.18e-8,
q= 3.228e-02). NEB is a gene associated with myopathy
in the literature, and there is only one study on the mu-
tation of this gene in endometrial carcinomas (18,19).
Lopez-Ozuna et al. (19) showed that the NEB gene is
more highly expressed in obese patients diagnosed with
endometrial cancer showing lymph node involvement
compared to those without involvement. According to
our in silico data, the mutation rate in the NEB gene is
significantly higher in endometrioid carcinomas (25.3%
vs. 3.7%; p= 6.55e-8, q= 1.391e-01). New studies are
needed to compare the mutation of this gene between

endometrioid and serous carcinomas.
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The mutation profile obtained in this study clearly
demonstrates the distinct molecular divergence between
endometrioid and serous endometrial carcinomas. The
high prevalence of PTEN, ARID1A, CTNNBI1, CTCF,
KRAS, and RNF43 mutations in endometrioid tumors is
consistent with previous studies emphasizing that the
PI3K/AKT signaling pathway, chromatin remodeling
mechanisms, and Wnt/p-catenin pathways are funda-
mental determinants in endometrioid carcinogenesis
(1,20). These molecular alterations support the perspec-
tive that endometrioid tumors develop through gradual
genetic disruptions targeting regulatory and epigenetic
networks. In contrast, the predominance of TP53 and
PPP2R1A mutations in serous carcinomas indicates that

this subtype possesses a distinct molecular pathway.

It is known that serous carcinomas are characterized by
a worse prognosis compared to the endometrioid type
(21). In the study by Sait et al. (22), the overall surviv-
al of endometrioid carcinomas was found to be 118.7
months, while the overall survival of papillary serous
carcinomas was lower at 44.1 months. Consistent with
the literature, serous carcinomas had lower survival
in our study as well (median months for endometrioid
carcinomas: 102.83 months, serous carcinomas: 63.91

months).

While the interpretation of individual genes often pro-
vides a limited biological insight, pathway analysis
helps to explain the underlying biology of the disease
more holistically by revealing which signaling networks,
metabolic pathways, or cellular processes these genes
collectively affect. This approach offers a significant ad-
vantage in elucidating the molecular programs underly-
ing fundamental cancer-related phenotypes such as cell
cycle, apoptosis, immune evasion, and metastatic be-
havior (23). DEG-based pathway analyses have become
indispensable tools in bioinformatics-based molecular
studies for understanding pathogenesis mechanisms,
identifying new therapeutic targets, predicting drug re-

sponse, and classifying molecular subtypes (24,25).

The pathway differences between endometrioid and
serous carcinomas indicate that the molecular mecha-
nisms driving tumor development are different. In this
analysis, it was observed that differentially expressed
mutations were significantly enriched in biological pro-

cesses such as cell cycle control, tissue development,
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regulation of signal transduction, stress response, and
neurogenesis. These findings are consistent with pre-
vious studies showing that deregulation in pathways
associated with the cell cycle is a fundamental finding
in endometrial carcinogenesis and contributes to biolog-

ical behavior differences between subtypes (1,6).

KEGG pathway analyses revealed that DEGs are linked
to essential cellular maintenance mechanisms such as
proteasome activity, mismatch repair, and DNA repli-
cation. Additionally, processes such as regulation of the
cell cycle, mitotic cell cycle, chromosome organization,
control of cellular development, and cellular compo-
nent organization were determined to be among the
pathways with which DEGs are significantly associat-
ed. Mismatch repair defects and associated DNA repli-
cation abnormalities have been demonstrated in endo-
metrial tumors, particularly in the context of genomic

instability and oncogenic mutation accumulation (26).

Serous carcinomas, characterized by extensive copy
number alterations and marked chromosomal instabil-
ity, frequently show disruptions in pathways associated
with mitotic activity and chromosome organization (6).
The enrichment of proteasome-related pathways in our
in silico data is also noteworthy. Since the proteasome
plays a role in DNA repair, proteasome dysfunction is
known to have effects on the DNA damage response
and tumor aggressiveness (27). The strong enrichment
of pathways such as proteasome, DNA replication, spli-
ceosome, and base excision repair in serous carcinomas
is consistent with the aggressive biology of this subtype
defined by high genomic instability and TP53 disrup-
tion (20). Genomic analyses reporting TP53 mutations
in serous tumors have revealed that the early disruption
of this gene triggers the distinct chromosomal instabil-
ity of serous carcinoma (20). Furthermore, considering
that PPP2R1A mutations enriched in serous carcinoma
in our study have significant effects on cell cycle control
and mitotic supervision, the detection of these pathways
in the analysis is an expected situation (28). Detection of
a significant difference between the two groups in terms
of MSIsensor scores in silico shows a correlation with the
mismatch repair pathway being effective in the pathway

analysis.

This in silico analysis demonstrates that uterine endo-
metrioid and serous carcinomas diverge significantly

at the molecular, epigenetic, and biological pathway

levels. While endometrioid tumors have a more stable
genomic structure, MSI, pathway enrichment associated
with metabolic and developmental processes, and better
survival outcomes; serous tumors are characterized by
high genomic instability, MSS, severe DNA repair de-
fects, significant disruptions in proteasome and replica-

tion pathways, and a parallel poor survival profile.

These fundamental biological differences explain the
aggressive clinical behavior of the serous subtype and
emphasize the importance of earlier diagnosis anda mo-
lecularly targeted therapies. Our findings underscore
the importance of subtype-specific strategies in the clin-
ical management of endometrioid and serous carcino-
mas and provide a molecular basis for future targeted

treatment approaches.
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