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Abstract

Background. The host defense process against invading bacteria leads to the destruction of the
periodontium. Lamin A is an important protein for protecting DNA and preventing premature cell
aging. This study investigated the expression of the Lamin A gene in periodontitis patients.
Methods. Using an analytical cross-sectional design, Lamin A gene expression was evaluated in
23 periodontitis patients and 24 healthy individuals referred to the Periodontology Department of
Mashhad Dental School and Hekmat Clinic, Mashhad, Iran. Gingival samples were collected,
followed by RNA extraction, cDNA synthesis, and real-time PCR. Statistical analyses were
conducted using SPSS.

Results. While the age distribution did not show significant differences between the groups, gender
distribution was statistically different. Therefore, the study focuses on comparing Lamin A gene
expression levels between the patient and healthy groups, separated by gender. Considering the
analysis of 47 gingival tissue samples, the Lamin A gene expression level was higher in healthy
participants, with the difference being statistically significant only in female participants
(198.45+54.00 in healthy females vs. 143.52+29.29 in periodontitis females).

Conclusion. These findings suggest that the expression of the Lamin A gene was higher in healthy
individuals than in periodontitis patients. More studies are needed to draw more accurate
conclusions. If confirmed in larger studies, this protein group might serve as potential biomarkers,
enhancing periodontitis assessment strategies.
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Introduction

Periodontal disease is a common infectious condition originating from biofilms and can ultimately
lead to the loss of periodontal supportive structures.! The invasion of biofilms into the gingival
sulcus triggers an immune response, leading to gingivitis and periodontitis.? If the inflammation
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persists unaddressed, the disease progresses, culminating in the loss of periodontal structures, a
condition referred to as periodontitis.®> The balance between the host immune response and
bacterial load is influenced by several factors, including immune deficiencies and increased
bacterial burden, leading to greater tissue damage and progression of periodontitis. Certain virulent
bacteria, including those in the red complex, are involved in the occurrence of periodontal disease.*
Disease severity tends to be higher in smokers.®> Due to impaired wound healing processes, the
incidence and severity of the disease are also elevated in diabetic patients.® Gingival crevicular
fluid (GCF), found in the gingival sulcus and periodontal pocket, contains both bacterial and host
secretory proteins. Various proteins within GCF play critical roles in periodontal disease,
highlighting the need to identify periodontal biomarkers to support disease diagnosis and
progression monitoring.” Lamin A is an intranuclear protein that helps protect DNA and prevent
premature cell aging. This protein forms a filamentous network within the nuclear envelope’s inner
structure. Proteins from this family are involved in chromatin domain organization, DNA
transcription, translation, cell aging, and nuclear strength. The Lamin A gene codes for Lamin A
and Lamin C, two proteins with slightly different amino acid sequences. Lamin A undergoes
multiple synthesis stages and is two exons longer than Lamin C, which is synthesized directly.®
Other members of this family include Lamin B1 and Lamin B2, with Lamin A typically found in
well-differentiated tissues and Lamin B in low-differentiated tissues and cells. Mutations in the
Lamin gene can result in a wide range of hereditary diseases.®

Oral diseases, including dental caries, periodontal diseases, and oral cancer, significantly
contribute to the global burden of chronic diseases. Poor oral health diminishes quality of life and
increases the risk of other chronic diseases.’® Therefore, identifying predictive or preventative
factors is crucial for enhancing overall health. This study investigated the expression of the Lamin
A gene in periodontal disease, focusing on differences between periodontal patients and healthy
individuals.

Methods

This analytical cross-sectional study was approved by the Ethics Committee of Mashhad
University of Medical Sciences (Approval ID: IRMUMS.DENTISTRY.REC.1400.042). This
study examined the expression level of the Lamin A gene in two groups: 24 healthy individuals
and 23 periodontitis patients. Samples were collected from individuals at the Periodontology
Department of Mashhad Dental School and Hekmat Clinic in Mashhad, Iran.

Inclusion criteria for healthy individuals included patients requiring crown lengthening surgery
without signs of gingivitis, periodontitis, or bone loss. The periodontitis group’s inclusion criteria
included individuals with bleeding on probing (BOP), alveolar bone loss, and pocket depths >5
mm, who required flap surgery.

After surgery, a gingival sample of at least 1x3 mm was collected from either the marginal or
attached gingiva. These gingival samples were carefully placed in microtubes containing RNAlater
to preserve their integrity. The samples were stored at 4°C and transported to the Bu-Ali Research
Institute (Mashhad, Iran) within 24 hours. Gingival tissue RNA was extracted using the Total RNA
Extraction Kit (Parstous, Iran) following the manufacturer’s instructions. To ensure the stability
of the mRNA, it was converted to cDNA using the Easy cDNA Synthesis Kit (Parstous, Iran). To
prevent contamination, the samples and equipment were sterilized using UV. Primers for real-time
PCR were synthesized per Metabion Kit (Sinuhebiotech, Iran) specifications; Table 1 presents the
sequences.



Lamin A gene expression was evaluated using the SYBR Green real-time reverse transcription
PCR (RT-PCR) technique. Primers were designed using Beacon Designer software (version 7.9)
and NCBI Primer online software and ordered from Pishgam Company, Tehran, Iran
(www.pishgambc.com). Primer specificity and reaction products were confirmed by sequencing
through Bioneer Company, South Korea. Real-time PCR was performed on a LightCycler 96
System.

Using GAPDH (glyceraldehyde-3-phosphate dehydrogenase) as the housekeeping gene, real-time
RT-PCR amplification conditions were as follows: initial denaturation at 95°C for 10 min,
followed by 40 cycles of denaturation at 95°C for 10 s, annealing at 60°C for 30 s, and extension
at 72°C for 20 s. The reaction was performed in a total volume of 10 pL, including 0.4 uL. forward
primer (10 pmol/uL), 0.4 puL reverse primer (10 pmol/uL), 0.2 uL distilled water, 5 uL master mix,
and 4 pL cDNA.

Gene expression data were analyzed using the 222t method, with GAPDH chosen as the
housekeeping gene.

Data analysis was conducted using SPSS 12 (SPSS Inc., Chicago, IL, USA), with statistical tests
including the Mann-Whitney test, paired t-test, independent t-test, one-way ANOVA, and Shapiro-
Wilk test for data distribution. The results were considered statistically significant at P<0.05.

Results

Forty-seven gingival tissue samples from 24 healthy individuals and 23 periodontitis patients were
examined, including 30 women and 17 men, with a mean age of 37.36+11.88 years. The Shapiro-
Wilk test confirmed a normal distribution for all quantitative variables (P>0.05).

There was no significant age difference between groups (P=0.638, Table 2); however, a significant
gender difference was observed between groups (P=0.004) using the chi-squared test. Therefore,
subsequent analyses focused on comparing age and Lamin A gene expression levels between
patient and healthy groups, stratified by gender.

Lamin A gene expression was significantly lower in periodontitis patients compared to healthy
individuals (P=0.006, Table 3). Among male participants, the mean age and Lamin A gene
expression were higher in the healthy group than in the periodontitis group, although this
difference was not statistically significant (P=0.069, Table 3, Figure 1).

Discussion

As periodontal disease is widespread and the second most common oral disease,}* many
researchers are actively seeking specific factors to identify susceptible individuals. A specific
biomarker should have the characteristics of disease diagnosis, indicating disease severity,
treatment response, and prognosis.!2

Kornman et al.!® observed that interleukin-1 (IL-1) coding gene pleomorphism increases the
disease severity in periodontitis patients. In a study by Gilbert et al.,'* the level of alkaline
phosphatase enzyme in chronic periodontitis patients had an inverse association with the amount
of bone loss. In another study, an increase in IL-3, IL-4, IL-5, blood albumin, alpha-amylase, and
a decrease in cystatin-1 levels were reported in patients with chronic periodontitis.’> Many
identified biomarkers also increase in other inflammatory conditions.!® Additionally, these
biomarkers may be linked to infection or collagen and bone destruction, which often manifest later
in disease progression.l’ Hence, the critical point is to find an appropriate specific biomarker.
Currently, no studies have investigated Lamin A as a biomarker in periodontitis. Lamin
glycoprotein is one of the main components of the basement membrane and plays a role in DNA



protection and cell aging processes.’® Lamin A increases during periodontal ligament
development.’® It has been demonstrated that the amount of Lamin protein expression by
periodontal fibroblasts affects the chemical response created by gingival epithelial cells.®
Increased expression of Lamin A/C has been observed in the apical migration of gingival epithelial
cells.?® This study showed that the Lamin A expression gene in healthy individuals was higher
than in periodontitis patients.

According to Alhudiri et al.,?* high expression of Lamin A/C was correlated with a good prognosis
of breast cancer. The lowest expression of Lamin A/C can be seen in low differentiation tumors,
with a high probability of metastasis and inadequate inflammatory response around the tumor.
Another study showed that the Lamin A expression directly affects the apoptosis cycle and cell
division.?? It seems that Lamin A has a protective role in lining tissues and plays a vital role in the
repair, growth, and differentiation of PDL. According to the results of this study, the expression
rate of Lamin A was higher in healthy individuals. This result was seen among women but was
not significant in men. Lower Lamin A gene expression may correlate with poorer prognosis and
increased disease severity, as observed in healthy and periodontitis groups among women but not
men.

One of the limitations we encountered in this study was the small number of healthy male
participants. The small sample size of healthy males limits generalizability and may reduce
statistical power to detect significant effects. Therefore, it is recommended that a larger sample
size be considered in future studies. This study is among the first to examine Lamin A gene
expression levels in periodontal disease. Further studies are needed to confirm these findings,
potentially allowing Lamin A to serve as a predictor of periodontitis treatment outcomes. To
deepen our understanding, future research should explore the mechanistic role of Lamin A in
periodontal pathogenesis. Longitudinal studies are recommended to validate its prognostic
implications, offering insights into how Lamin A expression influences treatment outcomes.

Conclusion

The higher expression of the Lamin A gene in healthy individuals compared to periodontitis
patients suggests that reduced Lamin A expression during inflammatory processes may be linked
to disease severity and tissue destruction.
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Table 1. Sequence of primers for SYBR Green real-time polymerase chain reaction assay
Primer name Sequence
Lamin forward 5-AGC AAA GTG CGT GAG GAG TT-3'
Lamin reverse 5-AGG TCACCCTCCTTCTTG GT-3’
GAPDH-forward* 5-CCCATCACCATCTTCCAGG-3'

GAPDH-reverse 5-CATCACGCCACAGTTTCCC-3’
*GAPDH: Glyceraldehyde-3-phosphate dehydrogenase

Table 2. Group comparison in terms of age and gender

Group Size Age (Mean + SD) Gender N (%)
s 36.46+13.17 Female 20 (83.3%)
Healthy individuals Male 4 (16.7%)
Periodontitis patients 38.30+10.58 Female 10 (43.5%)
Male 13 (56.5%)
P-value *7=0.47 *x x2 =8.08
P=0.638 P=0.004

* Mann-Whitney U test results. **Chi-squared test.



Table 3. Comparison of age and Lamin A expression between groups, split by gender

Gender Variable Group Number Mean+ SD Independent T-test
Age Healthy 20 35.65+11.81 T=0.86
Female Patient 10 39.70+£12.71 P=0.395
Lamin A expression Healthy 20 198.45+£54.00 T=2.99
Patient 10 143.52 £ 29.29 P=0.006
Age Healthy 4 40.50 £ 20.49 T=0.12
Male Patient 13 37.23 £9.02 P=0.956
Lamin A expression Healthy 4 184.06 + 19.49 T=1.96
Patient 13 157.59 + 24.61 P=0.069
250
200

150

100

0 - -

Healthy Diseased

Mean and 95% confidence intervals
(¥ ]
o

W Age M Llamin

Figure 1. Mean and 95% confidence interval of variables by groups in women.



