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Clinical significance of long non-
coding RNA MIR155HG genetic
variants and susceptibility to oral
cancer
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Oral cancer is a malignant disease with a notably high incidence rate in Taiwan. Recent reports have
revealed that MIR155HG polymorphisms play a crucial role in the development of tumorigenesis in
human cancers. The objective of this study was to investigate the role of MIR155HG polymorphisms

in susceptibility to oral cancer among individuals in the Taiwanese Han population. In this study, we
recruited 1316 oral cancer patients and controls to investigate the allelic discrimination of MIR155HG
polymorphisms. Genotyping was performed using a TagMan allelic discrimination test. The association
of MIR155HG polymorphism rs1893650 with oral cancer susceptibility was found to be significant,
unlike rs928883, rs767649, rs72014506, and rs4143370. Moreover, when compared to the homozygous
TT genotype, the C alleles of rs1893650 polymorphism showed a significant correlation with cell
differentiation grade in oral cancer patients (p=0.019). Additionally, in oral cancer patients who chew
betel quid, the C alleles of the rs1893650 polymorphism was significantly associated with lymph node
metastasis and cell differentiation grade compared to those with the homozygous TT genotype. It

was concluded that the rs1893650 polymorphism significantly increased the likelihood of developing
oral cancer. Further large-scale studies involving diverse ethnic populations and clinicopathological
characteristics are required to confirm these results. This research paves the way for new approaches in
the detection and diagnosis of oral cancer, enabling early prevention of this disease.
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Oral cancer stands as one of the most prevalent malignancies worldwide, posing significant challenges to
public health!2. Tt is estimated that oral diseases affect nearly 3.5 billion people globally, with a predominant
occurrence among males®. According to a previous epidemiological survey, the annual count of new oral cancer
cases exceeds 400 thousand worldwide, with a higher incidence observed in Western countries and certain
populations in Southern-Eastern Asia®®. In Asian-Pacific countries like Taiwan, the number of oral cancer
patients surpasses the global average®. Oral cancer arises from various factors, including individual habits such
as tobacco, alcohol, and betel nut consumption, as well as smoking, which are among the primary triggers for
its development’~10. Recently, there has been growing interest in the role of targeted therapy aimed at cancer cell
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markers!!. Nevertheless, genome-wide and targeted-gene association studies'>!* have identified relationships
between single-nucleotide polymorphisms and carcinogenesis.

Long noncoding RNAs (IncRNAs) lack protein-coding potential and typically consist of more than 200
nucleotides. For a long time, they were considered genetic dark matter. However, recent studies have confirmed
that these RNAs play crucial roles in various biological activities, including transcriptional inhibition and
post-transcriptional regulation“‘“’. The MIR155HG gene, located on chromosome 21 in humans, is a
typical long noncoding RNA (IncRNA) known as the B-cell Integration Cluster (BIC)!®!7. MIR155HG is an
IncRNA identified as a critical regulator of various physiological and pathological processes, encompassing
hematopoiesis, inflammation, immunity, and tumorigenesisls‘zz. Studies have confirmed the overexpression
of MIR155HG in acute myeloid leukemia, Hodgkins lymphoma, and chronic lymphoblastic leukemia®.
Additionally, experimental results have demonstrated that downregulation of MIR155HG inhibits the growth of
gliomas in-vitro and in-vivo?. Previous studies have suggested that the IncRNA MIR155HG has the potential to
serve as a prognostic biomarker in cancer patients®.

Single nucleotide polymorphisms (SNPs) are the most prevalent genetic variations, commonly observed, that
impact disease risk by modifying the expression of associated genes?®?’. To our knowledge, three studies have
reported the relationship between MIR155HG SNPs and multiple sclerosis?®, atopic eczema?’, and epilepsy™.
The MIR155HG SNP has also been found to be associated with the development of human cancer?*2¢31-35,
The SNPs in MIR155HG, including rs4143370 and rs34904192, were associated with esophageal cancer risk3%;
rs12482371, rs1893650, and rs928883 were significantly linked to colorectal cancer risk3?, with rs12482371 and
151893650 offering protection against liver cancer while rs928883 increased liver cancer risk®; and rs767649
was associated with an increased risk of non-small-cell lung cancer®,, all in the Chinese Han population-333>,
However, the precise relationship between MIR155HG SNPs and the risk of oral cancer remains uncertain.

The objective of the current study is to evaluate whether the distribution of MIR155HG SNPs influences
the clinicopathological characteristics of oral cancer in a Taiwanese Han population. Furthermore, the study
also analyzed the distribution of MIR155HG SNPs between patients with oral cancer and those without the
condition.

Materials and methods

Study patients and sample collection

The Chung Shan Medical University Hospital, located in Taichung, Taiwan, enrolled a total of 1316 oral cancer
patients and 1195 controls between 2012 and 2022. For each participant, their medical records were reviewed
to gather information on age, betel quid chewing, cigarette smoking, alcohol drinking, stage, tumor T status,
lymph node status, metastasis and cell differentiation. Clinical staging was conducted using the TNM staging
approach according to the seventh edition of the American Joint Committee on Cancer (AJCC) Staging Manual
for each patient.

Genomic MIR155HG SNPs were detected from peripheral blood samples obtained from oral
cancer patients

Genomic DNA was extracted from peripheral blood samples of the research participants using the QIAamp
DNA Blood Micro Kit (Qiagen, Valencia, CA, USA). Genomic DNA quality was assessed using the A260/A280
ratio measured by spectrophotometry. For each sample, genotypes for MIR155HG SNPs rs1893650 (assay ID:
C__11728421_10), rs928883 (assay ID: C___9498425_10), rs767649 (assay ID: C___2212229_10), rs72014506
(assay ID: C__98195406_10), and rs4143370 (assay ID: C__27357690_10) were identified using TagMan assay,
which included sequence-specific forward and reverse primers and two TagMan minor groove binder probes
with nonfluorescent quenchers. The TagMan SNP Genotyping Assay was conducted using the ABI StepOnePlus™
Real-Time PCR System (Applied Biosystems, Foster City, CA, USA). The PCR reaction was set up in a total
volume of 10 pL, consisting of 5 pL of TagMan Genotyping Master Mix (catalog number: 4371355; Applied
Biosystems, Foster City, CA, USA), 0.5 uL of SNP assay (20x), 1 pl of 10 ng/pl genomic DNA, and 3.5 pL of
nuclease-free water. The reaction conditions were as follows: initial denaturation at 95 °C for 10 min, followed by
40 cycles of 95 °C for 15 s and 60 °C for 1 min. During the PCR amplification, the software collects fluorescence
intensity data from the two probes corresponding to each allele of the SNP by using ABI SDS version 3.0 software
(Applied Biosystems, Foster City, CA, USA)*¢-%,

Statistical analysis

The multiple logistic regression methods were employed to calculate the correlation between genotype and
oral cancer risk while controlling for relevant variables. The resulting multiple logistic regression models were
utilized to assess adjusted odds ratios (AORs) and their corresponding 95% confidence intervals (ClIs) according
to previously described®. Significant differences in demographic data between male patients and controls in
oral cancer cases were evaluated using either the Mann-Whitney U test or Fisher’s exact test. All analyses were
conducted using Statistical Product and Service Solutions (SPSS, version 17; SPSS, Inc., Chicago, IL, USA). A
p-value <0.05 was considered statistically significant™®.

Results

Characteristics of study participants: controls and male patients with oral cancer

A total of 1316 male oral cancer patients and 1195 controls were included in this study, comprising two groups.
Table 1 provides a summary of the characteristics of the recruited individuals. Among them, there were 1195
controls compared to 1136 male patients with oral cancer. Betel quid chewing (p<0.001), cigarette smoking
(p<0.001), and alcohol consumption (p < 0.001) were significantly associated with male patients with oral cancer
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Variable Controls (N=1195) | Patients (N=1316) | p value
Age (yrs)

<56 644 (53.9%) 664 (50.5%) p=0.085
>56 551 (46.1%) 652 (49.5%)

Betel quid chewing

No 996 (83.4%) 391 (29.7%)

Yes 199 (16.6%) 925 (70.3%) p<0.001*
Cigarette smoking

No 562 (47.0%) 247 (18.8%)

Yes 633 (53.0%) 1069 (81.2%) p<0.001*
Alcohol drinking

No 959 (80.3%) 759 (57.7%)

Yes 236 (19.7%) 557 (42.3%) p<0.001*
Stage

I+11 601 (45.7%)

m+1v 715 (54.3%)

Tumor T status

T1+T2 635 (48.3%)

T3+T4 681 (51.7%)

Lymph node status

NO 885 (67.3%)

N1+N2+N3 431 (32.7%)

Metastasis

Mo 1308 (99.4%)

M1 8 (0.6%)

Cell differentiation

Well differentiated 202 (15.4%)

Moderately or poorly differentiated 1114 (84.6%)

Table 1. The distributions of demographical characteristics in 1195 controls and 1316 male patients with oral
cancer. Mann-Whitney U test or Fisher’s exact test was used between healthy controls and patients with oral
cancer. *p value <0.05 as statistically significant.

in terms of their clinical characteristics. Age, stage, tumor T status, lymph node status, metastasis, and cell
differentiation were all similar, with no discernible differences.

MIR155HG rs1893650 genotype was associated in male oral cancer patients

The genotype frequencies of all five SNPs (rs1893650, rs928883, rs767649, rs72014506, and rs4143370) were
initially assessed in oral cancer patients to investigate potential associations between MIR155HG SNPs and the risk
of developing oral cancer. The highest frequencies of these MIR155HG SNPs were observed in the homozygous
TT genotype (rs1893650), heterozygous GA genotype (rs928883), heterozygous TA genotype (rs767649), as
well as in the homozygous ins/ins genotype (rs72014506) and homozygous GG genotype (rs4143370) in both
the control and oral cancer groups. Statistical data indicated a correlation between MIR155HG rs1893650 and
the control and oral cancer groups (AOR 95% CI: 1.622 [1.001-2.630], p=0.049). However, MIR155HG SNPs
rs928883, 15767649, rs72014506, and rs4143370 did not exhibit statistically significant associations with oral
cancer, indicating that these variants may play a limited role in the development or progression of oral cancer
(Table 2).

Association of MIR155HG rs1893650 genotype with cell differentiation grade in
male oral cancer patients

Furthermore, we investigated the associations of MIR155HG genotypes for rs1893650 (T >C) with various
clinicopathological characteristics, including clinical stage, tumor size, lymph node metastasis, metastasis, and
cell differentiation grade, in all oral cancer patients. Statistical analysis revealed that MIR155HG rs1893650 C
allele (TC+CC) was significantly associated at cell differentiation grade (AOR 95% CI: 0.695 [0.512-0.943],
p=0.019). However, it was not associated with clinical stage (AOR 95% CI: 0.946 [0.755-1.186], p=0.634),
tumor size (AOR 95% CI: 1.005 [0.802-1.259], p=0.967), lymph node metastasis (AOR 95% CI: 0.859 [0.674—
1.094], p=0.219), or metastasis (AOR 95% CI: 0.585 [0.117-2.924], p=0.514) (Table 3).
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Variable ‘ Controls (N=1195) (%) | Patients (N=1316) (%) | AOR (95% CI)?
rs1893650

TT 740 (61.9%) 838 (63.7%) 1.000 (reference)
TC 417 (34.9%) 413 (31.4%) 0.862 (0.704-1.056)
CcC 38 (3.2%) 65 (4.9%) 1.622 (1.001-2.630)
TC+CC 455 (38.1%) 478 (36.3%) 0.925 (0.761-1.124)
T allele 1897 (79.4%) 2089 (79.4%) 1.000 (reference)
Callele 493 (20.6%) 543 (20.6%) 1.009 (0.856-1.189)
rs928883

GG 419 (35.1%) 530 (40.3%) 1.000 (reference)
GA 581 (48.6%) 579 (44.0%) 0.815 (0.663-1.003)
AA 195 (16.3%) 207 (15.7%) 1.005 (0.758-1.333)
GA+AA 776 (64.9%) 786 (59.7%) 0.860 (0.708-1.045)
G allele 1419 (59.4%) 1639 (62.3%) 1.000 (reference)

A allele 971 (40.6%) 993 (37.7%) 0.960 (0.837-1.100)
1s767649

TT 500 (41.8%) 587 (44.6%) 1.000 (reference)
TA 553 (46.3%) 572 (43.5%) 0.918 (0.751-1.122)
AA 142 (11.9%) 157 (11.9%) 1.080 (0.792-1.473)
TA +AA 695 (58.2%) 729 (55.4%) 0.949 (0.784-1.148)
T allele 1553 (65.0%) 1746 (66.3%) 1.000 (reference)

A allele 837 (35.0%) 886 (33.7%) 0.999 (0.868-1.150)
rs72014506

ins/ins 719 (60.2%) 793 (60.3%) 1.000 (reference)
ins/del 424 (35.5%) 452 (34.3%) 0.848 (0.694-1.036)
del/del 52 (4.3%) 71 (5.4%) 1.083 (0.689-1.703)
ins/del +del/del | 476 (39.8%) 523 (39.7%) 0.873 (0.719-1.059)
ins allele 1862 (77.9%) 2038 (77.4%) 1.000 (reference)
del allele 528 (22.1%) 594 (22.6%) 0.927 (0.790-1.088)
rs4143370

GG 872 (73.0%) 947 (72.0%) 1.000 (reference)
GC 300 (25.1%) 334 (25.4%) 1.001 (0.805-1.244)
cc 23 (1.9%) 35 (2.6%) 1.486 (0.781-2.826)
GC+CC 323 (27.0%) 369 (28.0%) 1.033 (0.837-1.276)
G allele 2044 (85.5%) 2228 (84.6%) 1.000 (reference)
Callele 346 (14.5%) 404 (15.4%) 1.061 (0.881-1.279)

Table 2. Odds ratio (OR) and 95% confidence interval (CI) of oral cancer associated with MIRI55HG
genotypic frequencies. The odds ratio (OR) with their 95% confidence intervals were estimated by logistic
regression models. * The adjusted odds ratio (AOR) with their 95% confidence intervals were estimated by
multiple logistic regression models after controlling for age, betel quid chewing, cigarette smoking, and alcohol
drinking. °p =0.049.

The MIR155HG rs1893650 genotype was found to be associated with lymph node metastasis
and cell differentiation grade in male oral cancer patients who chewed betel quid

Next, we further investigated the associations between MIR155HG rs1893650 (T > C) genotypes and various
clinicopathological characteristics in male oral cancer patients, both with and without a history of betel quid
chewing. In the non-betel quid chewers group, not significant associated were found between rs1893650 genotypes
and clinical stage (AOR 95% CI: 1.092 [0.711-1.676], p=0.688), tumor size (AOR 95% CI: 1.274 [0.831-1.953],
p=0.267), lymph node metastasis (AOR 95% CI: 1.214 [0.780-1.889], p=0.391), or cell differentiation grade
(AOR95% CI: 0.722 [0.376-1.386], p = 0.328). In contrast, among betel quid chewers, statistical analysis revealed
significant associations between rs1893650 (T >C) and lymph node metastasis (AOR 95% CI: 0.739 [0.552-
0.990], p=0.042) as well as cell differentiation grade (AOR 95% CI: 0.688 [0.486-0.974], p=0.035). However, no
significant associations were observed with clinical stage (AOR 95% CI: 0.907 [0.695-1.185], p=0.476), tumor
size (AOR 95% CI: 0.927 [0.709-1.211], p=0.476), or metastasis (AOR 95% CI: 1.104 [0.183-6.654], p=0.914)
(Table 4).

Discussion
To date, numerous studies have explored the association between genetic polymorphisms and the risk of oral
cancer®, identifying various susceptibility genes and SNPs in different populations*'*2. However, investigations
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TT TC+CC
Variable (N=838) (N=478) AOR (95% CI) p value
Clinical stage
Stage I+11 378 (45.1%) | 223 (46.7%) | 1.00 (reference) 0.634
Stage IIT+1V 460 (54.9%) | 255 (53.3%) | 0.946 (0.755-1.186)
Tumor size
<T2 404 (48.2%) | 231 (48.3%) | 1.00 (reference) 0.967
>T2 434 (51.8%) | 247 (51.7%) | 1.005 (0.802-1.259)
Lymph node metastasis
No 553 (66.0%) | 332 (69.5%) | 1.00 (reference) 0.219
Yes 285 (34.0%) | 146 (30.5%) | 0.859 (0.674-1.094)
Metastasis
MO 832(99.3%) | 476 (99.6%) | 1.00 (reference) 0.514
M1 6 (0.7%) 2(0.4%) | 0.585 (0.117-2.924)

Cell differentiated grade

Well 113 (13.5%) | 89 (18.6%) | 1.00 (reference) 0.019
Moderate or poor | 725 (86.5%) | 389 (81.4%) | 0.695 (0.512-0.943)

Table 3. Odds ratio (OR) and 95% confidence intervals (CI) of clinical statuses associated with genotypic
frequencies of MIR155HG rs1893650 in male oral cancer patients. Cell differentiate grade: grade I: well
differentiated; grade II: moderately differentiated; grade III: poorly differentiated. The adjusted odds ratio
(AOR) with their 95% confidence intervals were estimated by multiple logistic regression models after
controlling for age, betel quid chewing, cigarette smoking, and alcohol drinking. * p value <0.05 as statistically

significant.

Non-Betel Quid Chewers (N=391) Betel Quid Chewers (N=925)

TT TC+CC TT TC+CC
Variable (N=257) (N=134) AOR (95% CI) pvalue | (N=581) (N=344) AOR (95% CI) p value
Clinical Stage
Stage I+11 110 (42.8%) | 56 (41.8%) 1.00 (reference) 0.688 268 (46.1%) | 167 (48.5%) | 1.00 (reference) 0.476
Stage IIT+1IV 147 (57.2%) | 78 (58.2%) 1.092 (0.711-1.676) 313 (53.9%) | 177 (51.5%) | 0.907 (0.695-1.185)
Tumor size
<T2 122 (47.5%) | 57 (42.5%) 1.00 (reference) 0.267 282 (48.5%) | 174 (50.6%) | 1.00 (reference) 0.576
>T2 135 (52.5%) | 77 (57.5%) 1.274 (0.831-1.953) 299 (51.5%) | 170 (49.4%) | 0.927 (0.709-1.211)
Lymph node metastasis
No 173 (67.3%) | 85 (63.4%) 1.00 (reference) 0.391 380 (65.4%) | 247 (71.8%) | 1.00 (reference) 0.042"
Yes 84 (32.7%) | 49 (36.6%) 1.214 (0.780-1.889) 201 (34.6%) | 97 (28.2%) | 0.739 (0.552-0.990)
Metastasis
Mo 254 (98.8%) | 134 (100.0%) | 1.00 (reference) - 578 (99.5%) | 342 (99.4%) | 1.00 (reference) 0.914
M1 3(1.2%) 0 (0.0%) - 3(0.5%) 2 (0.6%) 1.104 (0.183-6.654)
Cell differentiated grade
Well 25 (9.7%) 18 (13.4%) 1.00 (reference) 0.328 88 (15.2%) | 71(20.6%) | 1.00 (reference) 0.035"
Moderate or poor | 232 (90.3%) | 116 (86.6%) | 0.722 (0.376-1.386) 493 (84.8%) | 273 (79.4%) | 0.688 (0.486-0.974)

Table 4. Odds ratio (OR) and 95% confidence intervals (CI) of clinical statuses associated with genotypic
frequencies of MIRI55HG rs1893650 in male oral cancer patients among with betel quid chewers or without
betel quid chewers. Cell differentiate grade: grade I: well differentiated; grade II: moderately differentiated;
grade III: poorly differentiated. The adjusted odds ratio (AOR) with their 95% confidence intervals were
estimated by multiple logistic regression models after controlling for age, cigarette smoking, and alcohol
drinking. * p value <0.05 as statistically significant.

into variants in the MIR155HG gene concerning the occurrence and development of oral cancer are limited. In
this study, we conducted the first evaluation of the relationships between five SNPs in the IncRNA MIR155HG
and the risk of oral cancer in the Taiwanese Han population. The betel quid chewing, smoking, and alcohol
consumption are well-known risk factors associated with impaired DNA repair capacity in oral cancer,
contributing to disease development and progression*2. The majority of oral cancer patients in Taiwan are males
who exhibit habits of cigarette smoking as well as betel nut chewing, with over 90% of oral cancer cases being
oral squamous cell carcinoma®.
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In our study, we observed statistically significant associations between these risk factors—betel quid chewing,
cigarette smoking, and alcohol consumption—and oral cancer among 1315 male patients, when compared with
the controls (Table 1). Our results are consistent with previous literature*?. In addition, our analysis identified
a significant association between the MIR155HG SNP rs1893650 and susceptibility to oral cancer, highlighting
its potential role in the genetic predisposition to the disease. Previous research also indicates that genetic model
analysis revealed an increased risk of colorectal cancer®, thyroid carcinoma® and gastric cancer®® associated
with rs1893650 in the MIR155HG gene. These results are consistent with our data (Table 2). Alternatively,
rs1893650 in the MIR155HG gene was associated with a reduced risk of liver cancer®.

The IncRNA MIR155HG has been identified as a marker of early-stage cancer development®. Both in-vitro
and in-vivo studies have demonstrated that MIR155HG modulates the malignant phenotype of gastric cancer
cells, including enhanced cell proliferation, colony-forming ability, migratory potential, and tumor growth
in nude mice. These findings indicate that the nuclear factor kappa-light-chain-enhancer of activated B cells
(NF-xB) and signal transducer and activator of transcription 3 (STAT3) signaling pathways are potentially
key regulators of these malignant behaviors. Importantly, inhibition of NF-kB and STAT3 signaling pathways
effectively attenuates the oncogenic phenotypes driven by MIR155HG overexpression. Moreover, cytotoxicity
and apoptosis assays indicate that overexpression of MIR155HG reduces apoptosis in gastric cancer cells induced
by cisplatin and 5-fluorouracil (5-FU)*. The hypoxia-responsive IncRNA MIR155HG promotes programmed
cell death ligand 1 (PD-L1) expression in hepatocellular carcinoma cells by stabilizing hypoxia-inducible factor
1-alpha (HIF-1a) mRNA®.

Activation of the MIR155HG gene by the MYB transcription factor leads to its upregulation, resulting in
the downregulation of numerous tumor suppressor genes*. Furthermore, the MIR155HG transcript undergoes
processing to produce microRNA-155 (miR-155), which plays diverse roles in immune, inflammatory, and
cardiovascular diseases®. Additionally, miR-155 has been identified as a negative regulator for tumor protein
53 and DNA mismatch repair genes?. In particular, miR-155-5p has been found to be overexpressed in solid
tumors of various origins, including colon cancer®®. Recent studies have indicated that miR-155 may function
as a tumor suppressor®®. Additionally, overexpression of miR-155 has been observed to induce apoptosis and
suppress cell proliferation in colon cancer™.

Thesilencing of MIR155HG has been shown to inhibit the progression of cervical cancer through its interaction
with SRSF1, underscoring its potential as a novel therapeutic target for this malignancy. Additionally, the tumor-
promoting effects of MIR155HG in pancreatic cancer cells have been attributed to its negative regulation of miR-
802. Collectively, these findings highlight the potential of the IncRNA MIR155HG as a promising diagnostic
and therapeutic target across various cancer types*>3>3!. Hence, we hypothesize that MIR155HG may play
a crucial role in promoting the progression of oral cancer, potentially through the production of miR-155.
Further functional studies are needed to elucidate the underlying mechanisms of MIR155HG and its role in the
pathogenesis of oral cancer.

For years, intron sequences were deemed functionally inert. However, subsequent studies have demonstrated
that genes containing introns exhibit higher levels of transcription in mammalian cells compared to intron-less
genes. This suggests that introns may serve as enhancers of transcription®. The rs1893650 variant is situated
within the intronic region of the MIR155HG gene. Given this location and the predicted functions outlined
in the database?®333>, we postulate that these SNPs might augment the translation of the MIR155HG gene,
potentially influencing the susceptibility to oral cancer. In this study, our findings indicated a significant
association between MIR155HG 151893650 (T>C) genotypes and particularly cell differentiation grade in
male oral cancer patients (Table 3). Additionally, in male oral cancer patients who chewed betel quid, this
association extended to lymph node metastasis (p=0.042) and cell differentiation grade (p=0.035) (Table 4).
However, variants of MIR155HG have been linked to susceptibility to various cancers. Notably, a study on
colorectal cancer identified the MIR155HG polymorphism rs1893650 as being associated with an increased
risk of developing colorectal cancer®. In addition, the MIR155HG polymorphism rs1893650 was found to be
negatively correlated with susceptibility to papillary thyroid cancer, with TC heterozygotes exhibiting a protective
effect. These findings suggest that MIR155HG rs1893650 could serve as a potential risk biomarker for papillary
thyroid carcinoma®!. Our findings also provide new evidence demonstrating that the rs1893650 polymorphism
is significantly associated with an increased risk of oral cancer. These clinically significant findings may offer
potential avenues for early detection and the development of targeted therapies for oral cancer patients, while
this SNP could translate into practical applications or serve as a foundation for guiding future clinical research
in cancer patients.

However, our study has several limitations that should be considered. First, the absence of functional validation
through in vitro and in vivo experiments limits our ability to establish the biological mechanisms underlying the
observed associations. Future studies incorporating molecular and cellular approaches are necessary to elucidate
the functional role of these SNPs in the pathogenesis of oral cancer. Second, the study focused exclusively on a
single Taiwanese Han population, which may restrict the generalizability of the findings to other ethnic groups.
Genetic variations and cancer susceptibility can differ across populations due to diverse genetic backgrounds
and environmental exposures. Therefore, further large-scale studies that include diverse ethnic populations with
varying clinicopathological characteristics are essential to validate and extend these findings. Expanding the
study to include different geographic regions and ethnic groups will enhance our understanding of the broader
implications of these genetic markers in oral cancer. Lastly, integrating multi-omics approaches and longitudinal
cohort studies could provide deeper insights into the potential clinical applications of these SNPs in early
detection, risk stratification, and targeted therapy.

In conclusion, our study first demonstrated the SNPs in MIR155HG has confirmed the relationships between
genetic polymorphisms and oral cancer in the Taiwanese Han population. We hope that this research paves the
way for new approaches in the detection and diagnosis of oral cancer, enabling early prevention of this disease.
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To deepen our understanding of this relationship, further analyses should additional clinical data, and functional
experiments. Furthermore, it is essential to conduct repeated studies involving diverse ethnic populations to
validate our findings.

Data availability
The data used to support the findings of the present study are available from the corresponding author upon
request.
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