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ARTICLE INFO ABSTRACT
Article Yj/pe 3 Introduction: Oral squamous cell carcinoma is an uncommon and potentially aggressive malignant
Original Article tumor arising from Oral epithelial remnants. Identification of molecular alterations involved in Oral squa-
mous cell carcinoma may contribute to the discovery of reliable diagnostic and prognostic biomarkers and
potential therapeutic targets. PRKARIA encodes the regulatory subunit type I-alpha of protein kinase A
Received: 4 March 2026 (PKA) and may play an important role in cellular signaling and tumor development. This study aimed to
Revised: 1 April 2026 evaluate PRKARIA gene expression in peripheral blood samples from patients with Oral squamous cell
Acc epte d: 18 June 2026 carcinoma compared with healthy individuals and to investigate its association with clinicopathological
characteristics of the disease.
Materials and Methods: In this case-control study, peripheral venous blood samples were col-
*Corresponding author: lected from 30 patients with histopathologically confirmed Oral squamous cell carcinoma and 30 healthy
Naghmeh Bahrami individuals matched for age and sex. Total RNA was extracted from blood samples using the Viva 2-Step

RNA extraction method. Following reverse transcription, quantitative real-time polymerase chain reaction
Craniomaxillofacial ~Research —Center, Tehran (qQRT-PCR) was performed to determine PRKARIA mRNA expression. GAPDH was used as the internal
University of Medical Sciences, Tehran, Iran; De- reference gene, and relative gene expression was calculated using the 2A-~AACt method. Statistical anal-

ses were selected according to the distribution and type of the variables. Independent-samples t-test or
partment of Tissue Engineering and Applied Cell b ) & . P P . P e
Mann-Whitney U test was used for comparison between the two study groups, as appropriate. Associations

Sciences, School of Advanced Technologies in Med- between PRKARIA expression and clinicopathological characteristics were evaluated using appropriate

icine, Tehran University of Medical Sciences, Teh- parametric and non-parametric tests.

ran, Iran. Results: PRKARIA mRNA expression was significantly lower in peripheral blood samples from pa-
tients with Oral squamous cell carcinoma compared with healthy controls (P < 0.05). Reduced PRKARIA
expression was also associated with more advanced tumor stage, poorer histological grade, and the presence
of metastasis (P < 0.05).
Conclusion: The findings suggest that reduced PRKARIA expression in peripheral blood may be as-
sociated with Oral squamous cell carcinoma and with clinicopathological indicators of tumor progression.
PRKARIA may have potential as a molecular biomarker of Oral squamous cell carcinoma. However, the
relatively small sample size and absence of HPV assessment should be considered when interpreting these

Tel: +98-21-84903747 findings. Larger, adequately powered studies are required to validate the diagnostic and prognostic value of

Fax: +98-21-84903747 PRKARIA in Oral squamous cell carcinoma.
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Introduction

ral squamous cell carcinoma is a rare epithe-

lial malignancy originating from Oral tissues.

It is known for its invasive behavior and
tendency to recur locally. Despite progress in imaging
and histopathology, identifying the disease at an early
stage remains a challenge, and prognosis often relies on
late diagnosis. The PRKARIA gene encodes the reg-
ulatory subunit I-alpha of protein kinase A (PKA), a
central enzyme in the cyclic AMP (cAMP) signaling
cascade [1]. This gene functions as a tumor suppressor
and contributes to vital cellular mechanisms, including
proliferation control, cell differentiation, and apoptosis
regulation [1,2]. Disruption in PRKARIA expression
or activity has been associated with various neoplasms,
such as those affecting the adrenal glands, thyroid, and
bones [2,3]. Considering its role in tumor suppression,
this research focuses on evaluating PRKARIA expres-
sion in Oral squamous cell carcinoma patients and de-
termining its potential clinical relevance in diagnosis
and prognosis [4,5].

Materials and Methods

Study Design and Participants

This case-control study included 30 patients with histo-
pathologically confirmed Oral squamous cell carcino-
ma and 30 healthy individuals matched for age and sex.
Patients were eligible for inclusion if they had a histo-
pathologically confirmed diagnosis of and provided an
adequate peripheral blood sample for molecular anal-
ysis. Individuals with a history of previous chemother-
apy or radiotherapy, other malignancies, or underlying
systemic conditions according to the predefined exclu-
sion criteria were excluded. The control group consist-
ed of healthy individuals without a history of malig-
nancy or major systemic disease who were matched to
the patient group according to age and sex. No formal
a priori power analysis was performed before recruit-
ment. The sample size was based on the available eli-
gible participants during the study period. Therefore,
the relatively small sample size was considered when
interpreting the findings and is acknowledged as a lim-
itation of the study.

Ethical Considerations

The study was conducted in accordance with the prin-
ciples of the Declaration of Helsinki. Ethical approval
was obtained under approval IRTUMS.AMIRALAM.
REC.1403.040. Written informed consent was obtained
from all participants before enrollment and blood col-
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lection.
Blood Sample Collection and RNA Extraction

Peripheral venous blood samples were collected from
all participants into sterile blood collection tubes and
stored at —80°C until RNA extraction. Total RNA was
extracted from peripheral blood samples using the
Viva 2-Step RNA extraction method according to the
manufacturer’s instructions. All procedures were per-
formed under RNase-free conditions. The concentra-
tion and purity of extracted RNA were assessed using
spectrophotometry. RNA samples with adequate con-
centration and purity were used for subsequent reverse
transcription and quantitative real-time PCR analysis
[8,9].

cDNA Synthesis and Quantitative Real-Time PCR

For mRNA expression analysis, complementary DNA
(cDNA) was synthesized from the extracted total RNA
using RTPL12). Cat. no) Viva 2-steps RT-PCR Kit ac-
cording to the manufacturer’s instructions. Quantita-
tive real-time PCR was performed using SYBR Green
master mix and primers specific for PRKAR1A. GAP-
DH was used as the endogenous reference gene. Rela-
tive PRKARIA mRNA expression was calculated using
the 2A-AACt method, with GAPDH used as the en-
dogenous control [10,11,12,13,14].

Statistical Analysis

Statistical analyses were performed using SPSS ver-
sion 26 (IBM Corp., Armonk, NY, USA). The normali-
ty of continuous variables was assessed using the Shap-
iro-Wilk test. For comparison of PRKARI1A expression
between the two independent groups, namely patients
with Oral squamous cell carcinoma and healthy con-
trols, an independent-samples t-test was used when the
data were approximately normally distributed. When
the normality assumption was not met, the Mann-
Whitney U test was applied. For comparisons involv-
ing more than two clinicopathological groups, one-way
analysis of variance (ANOVA) was used for normally
distributed data when the relevant assumptions were
satisfied. For non-normally distributed data, the Kru-
skal-Wallis test was applied. For categorical variables,
the chi-square test or Fisher’s exact test was used, as ap-
propriate. Associations between PRKAR1A expression
and continuous or ordinal clinicopathological variables
were assessed using Spearman’s rank correlation coeffi-
cient when appropriate. For binary clinicopathological
variables, an independent-samples t-test or Mann-
Whitney U test was used according to the distribution
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of the data. All statistical tests were two-sided, and a
P value < 0.05 was considered statistically significant.

Results

As shown in Figure 1, relative PRKARIA mRNA
expression was significantly lower in peripheral blood
samples from patients with oral squamous cell car-
cinoma (SCC) compared with healthy controls (P <
0.05). The comparison between the two groups was
performed using an independent-samples t-test or
Mann-Whitney U test according to the distribution of
the data.

Association Between PRKARI1A Expression and

Clinicopathological =~ Characteristics

Reduced PRKARIA expression was associated with
more advanced tumor stage, poorer histological grade,
and the presence of metastasis (P < 0.05). PRKARIA
expression was significantly lower in patients with
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metastasis than in those without metastasis. The com-
parison between patients with and without metastasis
was performed using an independent-samples t-test or
Mann-Whitney U test according to the distribution of
the data.

Study Limitations

Several limitations should be considered when inter-
preting the findings of this study. First, no formal a
priori power analysis was performed, and the study
included a relatively small sample of 30 patients with
Oral squamous cell carcinoma and 30 healthy controls.
Accordingly, the study should be considered explorato-
ry, and the limited sample size may have reduced the
statistical power to detect associations between PRK-
ARIA expression and individual clinicopathological
characteristics.

Patient

Group

Figure 1. Comparison of PRKARIA gene expression between healthy individuals and SCC patients.
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Discussion

The present findings reveal a significant decrease
in PRKARIA gene expression among individuals di-
agnosed with Oral squamous cell carcinoma. As a key
component in cAMP/PKA-mediated signaling, loss of
PRKARIA function may disturb normal cell regula-
tion and encourage cancer progression through mech-
anisms like enhanced proliferation and invasion [1].
Earlier research has highlighted similar tumor-sup-
pressive functions for PRKARIA in other cancers,
particularly in adrenal and skeletal tumors [1,5]. Its
diminished expression has been implicated in epitheli-
al-mesenchymal transition (EMT), reduced cell death,
and increased cell motility—hallmarks of aggressive tu-
mor biology [5,6]. The correlation between decreased
PRKARIA expression and poor clinical indicators such
as high tumor grade, advanced stage, and metastasis
underscores its potential utility as a prognostic marker
[4,6,7]. Moreover, targeting PRKARIA pathways may
offer a new strategy for treatment, especially in malig-
nancies resistant to standard therapies [4,5]. Nonethe-
less, the study is limited by a relatively small sample
size and the absence of protein-level validation. Future
research using broader samples, along with immuno-
histochemical techniques and mechanistic studies, is
recommended to establish PRKARIA’s precise role in
Oral squamous cell carcinoma [4,5].

Conclusion

The findings of this study showed that PRKARIA
gene expression was decreased in patients with squa-
mous cell carcinoma (SCC) compared to healthy indi-
viduals. Decreased expression of this gene could lead
to dysregulation of PKA-dependent signaling pathways
and thereby contribute to the growth and invasion
of cancer cells. These results suggest that PRKARIA
could be used as a potential molecular biomarker in
predicting disease progression or as a target for target-
ed therapies in SCC. Further studies with larger sample
sizes and more detailed molecular mechanisms are rec-
ommended to confirm these results.
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