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Abstract 

Background: Oral squamous cell carcinoma (OSCC) is an aggressive head and neck malignancy. Long non-

coding RNAs (lncRNAs) and developmental regulatory genes have been implicated in tumor initiation and 

progression. The present study aimed to evaluate the expression level of long non-coding RNA (lncRNA) 

small nucleolar RNA host gene 3 (SNHG3  ( and homeobox B8 (HOXB8  ( in OSCC tissues compared with 

paired normal marginal tissues, as well as their correlation with clinicopathological parameters and potential 

diagnostic value. 

Method: A total number of 50 paired tumor and marginal tissues were collected in this case-control study. 

Quantitative real-time polymerase chain reaction, cDNA synthesis, and RNA extraction were completed, and 

levels of expression were normalized to GAPDH. Data were analyzed using the Shapiro-Wilk test for 

normality, paired Student’s t-tests, Wilcoxon tests, and receiver operating characteristic curve analysis via 

GraphPad Prism software (version 9.5.1), with a significance level set at P < 0.05. 

Results: HOXB8 and SNHG3 were significantly overexpressed in tumor tissues (HOXB8: fold change = 

1.281, P = 0.0092; SNHG3: fold change = 1.174, P = 0.0453). SNHG3 showed weak diagnostic value (Area 

under the curve (AUC) = 0.59), while HOXB8 demonstrated limited discriminatory performance (AUC = 

0.6059). Both genes were considerably related with markers of tumor aggressiveness, including lymph node 

metastasis, distant metastasis, and poor differentiation. The combined multi-marker panel successfully 

enhanced diagnostic accuracy, yielding a superior and statistically significant AUC of 0.6462 (95% 

confidence interval: 0.5881–0.7043, P = 0.0068).  
Conclusion: SNHG3 and HOXB8 are upregulated in OSCC and were correlated with aggressive 

clinicopathological features in OSCC malignancy.  
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Introduction 

Oral squamous cell carcinoma (OSCC) is the 

most prevalent histological subtype among 

oral malignancies, accounting for over 90% 

of all malignant tumors of the oral cavity and 

its adjacent structures. OSCC usually 

progresses insidiously, and most patients are 

diagnosed when the disease has reached 

advanced stages. In 2020, the Global Cancer 

Observatory estimated about 377,713 new 

cases of OSCC making it one of the most 

common cancers of the head and neck, 

worldwide.1 Statistical evidence shows that 

the incidence rate of this disease has 

increased from 3.26 to 5.34 cases per 100,000 

population between 1990 and 2021, 

confirming a significant upward trend. 

According to international reports, the death 

rate from oral cancer in 2020 is estimated to 

be 177,757 people and the five-year survival 

rate remains restricted to 40%-50%, 

highlighting an urgent need for early 

detection strategies and targeted biomarkers.2 

Over the past ten years, molecular research 

has focused more on the genetic and 

epigenetic complexity of OSCC, including 

the dysregulation of non-coding RNAs such 

as microRNAs (miRNAs) and long non-

coding RNAs (lncRNAs).3,4 LncRNAs are a 

family of transcripts longer than 200 

nucleotides (nt) that have a variety of 

regulatory roles in gene expression which 

lack protein-coding potential.4,5 In OSCC, the 

dysregulation of lncRNAs and miRNAs 

which play an important role in regulating 

oncogenic signaling pathways, interactions 

between tumor cells and tumor 

microenvironment have been considered as 

potential biomarkers and novel therapeutic 

targets.6, 7 

Evidence suggests that small nucleolar RNA 

host gene 3 (SNHG3) has been reported as an 

oncogene can play a role in many 

malignancies including gastric,8 

hepatocellular,9, 10 lung cancers,11, 12 and 

colorectal malignancy.13 Lnc SNHG3 

contributes to the tumorigenesis process in a 

variety of ways, including interaction with 

transcription factors, altering DNA 

methylation patterns. As a competing 

endogenous RNA )ceRNA(, it acts as a 

molecular sponge for miRNAs. Studies 

conducted in the field of OSCC have shown 

that SNHG3 enhances tumor cell migration 

and growth by participating in ceRNA 

networks and affects targets such as HOXB8 

through interaction with miR-2682-5p.14, 15 

HOXB8 is a member of the highly conserved 

homeobox (HOX) gene family, which 

encodes a homeodomain-containing 

transcription factor which is critically 

involved in embryonic development and cell 

differentiation. Aberrant regulation of HOX 

genes has been observed in many cancers, 

and their abnormal expression leads to 

increased metastasis, invasion, cell 

proliferation, and therapeutic resistance.16 

HOXB8 is significantly upregulated in OSCC 

cancer tissues and cell lines and promotes cell 

proliferation and migration. Based on 

mechanistic studies, SNHG3 positively 

regulates HOXB8 expression through a 

ceRNA mechanism and in collaboration with 

miR-2682-5p, thus indicating an emerging 

pathway in the regulation of OSCC 

progression by lncRNAs.14 Although these 

new findings have been raised, the clinical 

significance of SNHG3 and HOXB8 in tissue 

samples from OSCC patients, especially in 

relation to tumor size, lymph node status, 

metastasis and degree of differentiation, is 

still unclear. To address this gap, the present 

study quantified the tissue expression levels 

of SNHG3 and HOXB8 in OSCC patients, 

investigated their correlation with 

clinicopathological parameters, and assessed 

their individual and combined diagnostic 

performance. The purpose of this study was 

to compare the expression level of the 

HOXB8 gene and lncRNA SNHG3 in OSCC 



tissue compared with paired adjacent non-

tumor marginal tissues. 

 

Methods and Materials 
Study design and ethical considerations 

This case-control study evaluated data from 

patients diagnosed with lung 

adenocarcinoma who underwent surgical 

resection between December 2023 and 

December 2025 at Imam Reza Hospital. 

Clinical follow-up data were collected 

through regular postoperative check-ups, 

telephone interviews, and medical record 

reviews. The follow-up duration was defined 

as the time interval from the date of initial 

surgical resection to the date of the last 

known follow-up, disease progression, or 

death (censored at the date of last contact for 

surviving patients). All procedures and 

protocols were conducted in accordance with 

the Declaration of Helsinki and were 

approved by the Ethics Committee of Tabriz 

University of Medical Sciences (Ethics Code: 

IR.TBZMED.REC.1404.135). Written 

informed consent was obtained from all 

participants prior to inclusion in the study.  
Patient selection and tissue collection 

This study was performed on 50 patients with 

histopathologically confirmed OSCC who 

underwent surgical resection in Imam Reza 

Hospital affiliated with Tabriz University of 

Medical Sciences during 2023-2025. The 

inclusion criteria were: primary diagnosis of 

OSCC, no previous history of chemotherapy 

or radiotherapy and availability of complete 

clinical and pathological data. Patients with a 

history of other malignancies, recurrent 

OSCC, or significant comorbidities were 

excluded. During surgery, paired specimens 

including OSCC tumor tissues and adjacent 

grossly adjacent non-tumorous tissues 

(located at least 1.5–2 cm away from the 

visible tumor boundary) were collected. 

Specimens were immediately placed in 

RNase-free tubes, snap-frozen in liquid 

nitrogen, and stored at −80°C until further 

processing. The sample size of 50 patients 

with paired tumor and adjacent normal 

tissues was determined based on the 

availability of eligible pathologically 

confirmed OSCC tissue samples within the 

specified study timeframe (2023–2025) and 

following standard practices for similar 

molecular expression and tissue-based case-

control studies. 
RNA extraction, cDNA synthesis and 

quantitative real-time polymerase chain 

reaction (qRT-PCR) 

In this study, total RNA was extracted from 

frozen tissue samples of TRIzol®reagent 

(Invitrogen, USA) according to the 

manufacturer’s instructions. The quality and 

quantity of RNA extracted were assessed by 

optical density using a NanoDrop 

spectrophotometer (NanoDrop ND-2000C, 

Thermo Fisher Scientific, USA), and RNA 

integrity was confirmed by observing clear, 

sharp 28S and 18S ribosomal RNA bands on 

1% agarose gel electrophoresis prior to 

cDNA synthesis. To ensure high 

reproducibility and specificity in qRT-PCR 

assays, reactions are typically configured in 

20 µL volumes and subjected to a 

standardized two-step thermal cycling 

protocol comprising initial enzyme 

activation, 40 cycles of denaturation at 95°C, 

and annealing/extension at 60°C. Post-

amplification melt curve analysis is essential 

to confirm product purity by checking for a 

single specific dissociation peak, while 

validated primer pairs must demonstrate an 

amplification efficiency between 90% and 

110% over a dynamic dilution series. 

Furthermore, rigorous quality control is 

maintained using no template controls to 

detect reagent contamination and no-reverse 

transcription controls to verify the complete 

absence of genomic DNA carryover in the 

RNA template. GAPDH was used as an 

internal control, and relative expression 

levels of SNHG3 and HOXB8 were 

quantified using the 2-ΔΔCt method. Threshold 

cycle (Ct) values of the target genes were first 

normalized to the internal reference gene 



GAPDH within each sample to obtain ΔCt (Ct 

target gene – Ct GAPDH). ΔΔCt was then 

calculated by subtracting the mean ΔCt of the 

paired adjacent normal tissues (calibrator) 

from the ΔCt of each tumor sample (ΔCt 

tumor-ΔCt normal). Relative fold-change in 

expression was determined as 2−ΔΔCt. Primer 

sequences are provided in Table 1. 

Statistical analysis 

All data were checked for normal distribution 

using the Shapiro-Wilk test to determine the 

type of analysis (parametric or 

nonparametric). The relative expression 

values of HOXB8 and SNHG3 genes were 

obtained from the formula 2−ΔΔCt after 

normalization with the internal control gene 

GAPDH. Comparisons between tumor and 

paired adjacent non-tumoral tissues were 

performed using the paired Student’s t-test 

(for normal data) and the Wilcoxon test (for 

abnormal data). Depending on the 

distribution, the results were presented as 

mean ± standard deviation (SD) or Median. 

Correlation between two genes was evaluated 

using Pearson or Spearman coefficients. 

Binary logistic regression analysis was 

performed to evaluate the combined 

diagnostic performance of HOXB8 and 

SNHG3. The dependent variable was tissue 

type (coded as 1 = OSCC tumor tissue, 0 = 

paired adjacent non-tumorous tissue). The 

independent variables included in the model 

were the relative expression levels of HOXB8 

and SNHG3.The diagnostic indices of the 

markers were estimated by drawing the 

receiver operating characteristic (ROC) 

curve and determining the area under the 

curve (AUC) along with 95% confidence 

interval (CI). Optimal cut-off values for 

diagnostic biomarkers were determined using 

the Youden index based on the maximum 

vertical distance from the ROC curve to the 

diagonal line of equality. GraphPad Prism 

software version 9.5.1 was used as the basis 

for all calculations (significance level: P < 

0.05). 

 

Results 

Patient characteristics 

This study comprised 50 patients with OSCC 

that had been histopathologically confirmed. 

A total of 50 tumor tissues and 50 paired 

adjacent non-tumorous tissues were collected 

from 50 patient during surgical resection. The 

study sample included male and female 

patients of diverse ages and 

clinicopathological traits. The clinical 

parameters evaluated were age, gender, 

tumor differentiation grade, lymph node 

metastasis, and the status of distant 

metastasis. The results showed that the level 

of gene expression was not significantly 

affected by demographic variables such as 

age and gender (P > 0.05), thus, the 

expression patterns of SNHG3 and HOXB8 

were not significantly associated with age or 

gender in this cohort.  
SNHG3 and HOXB8 expression in OSCC 

tissues 

The relative expression levels calculated by 

the 2 -ΔΔCt method showed an overall 

upregulation in most tumor samples. HOXB8 

expression was significantly higher in tumor 

tissues than in corresponding marginal 

tissues (fold change = 1.281, P = 0.0092) by 

qRT-PCR analysis, and SNHG3 expression 

was significantly higher in OSCC tumor 

tissues than in paired adjacent marginal 

tissues (fold change = 1.174, P = 0.0453). 

The magnitude of HOXB8 upregulation was 

more pronounced than observed for SNHG3 

(Figure 1).  

Association of SNHG3 and HOXB8 

expression with clinicopathological 

characteristics 

Subgroup analyses were conducted to 

evaluate the clinical significance of SNHG3 

and HOXB8 expression in OSCC according 

to known prognostic parameters, including 

lymph node status, distant metastasis, tumor 

differentiation, age and gender. High 

expression levels of both SNHG3 and 



HOXB8 were found to correlate significantly 

with lymph node metastasis. Gene expression 

was significantly higher in patients with 

nodal involvement than in patients without 

lymphatic spread (P < 0.05). 

 

The results of the study showed that the 

upregulation of SNHG3 and HOXB8 genes is 

likely associated with tumor aggressiveness 

and regional metastasis. Likewise, the 

expression levels of SNHG3 and HOXB8 in 

the presence of distant metastasis were 

significantly higher than those without 

metastasis (P < 0.05). These results indicate 

that these genes may be involved in spreading 

of systemic tumors and the progression of 

severe disease. As for the analysis based on 

histological differentiation, the expression 

levels of both SNHG3 and HOXB8 genes 

were significantly higher in poorly-

differentiated tumors than in moderately or 

well-differentiated tumors (P < 0.05). The 

presented results further confirm their 

possible role in OSCC progression by 

showing that increased expression of these 

genes is associated with tumor aggressive 

characteristics and reduced cellular 

differentiation. In contrast, there were no 

statistically significant associations between 

the expression levels of SNHG3 or HOXB8 

and demographic variables such as age or 

gender (P > 0.05). Neither SNHG3 nor 

HOXB8 expression was significantly 

associated with patient demographic factors. 

Overall, the present results suggest that 

increased expression of SNHG3 and HOXB8 

is associated with poor clinicopathological 

features, tumor aggressiveness and modest 

diagnostic performance (Table 2). 

Diagnostic performance evaluation (ROC 

analysis) 

To evaluate the diagnostic efficacy of 

SNHG3 and HOXB8 expression levels in 

differentiating OSCC tissues from adjacent 

non-tumorous marginal tissues, ROC curve 

analysis was performed. The results of 

SNHG3 evaluation showed poor 

discrimination power with an AUC of 0.59 

(95% CI: 0.5340–0.7592), which was not 

statistically significant (P = 0.1148) with an 

optimal cut-off value (determined by the 

Youden index) of > 1.021, yielding a 

sensitivity of 72.0% and a specificity of 

58.0%. In contrast, HOXB8 recorded poor but 

statistically significant discrimination power 

with an AUC of 0.6059 (95% CI: 0.5598–

0.7706, P = 0.025) with an optimal cut-off 

value of > 1.091, yielding a sensitivity of 

76.0% and a specificity of 66.0%. These 

findings suggest that either SNHG3 or 

HOXB8 alone has limited diagnostic 

discriminatory ability in this cohort. 

Therefore, it is suggested that future research 

should focus on developing combined and 

multi-indicator models to improve the 

discrimination of OSCC from non-tumorous 

tissues and potentially enhance diagnostic 

performance (Figure 2). 

Evaluation of combined diagnostic 

performance 
To improve diagnostic sensitivity and 

specificity, a binary logistic regression model 

was developed to integrate the expression 

levels of both HOXB8 and lncRNA SNHG3. 

The multi-marker panel evaluation 
successfully improved the diagnostic 

accuracy, resulting in a higher and 

statistically significant AUC of 0.6462 (95% 

CI: 0.5881–0.7043, P = 0.0068). These 

findings indicate that although the tissue 

expression levels of each of the SNHG3 and 

HOXB8 genes alone have limited diagnostic 

value, their mathematical integration 

provides a much more robust and meaningful 

approach to distinguish malignant from 

normal oral tissues (Figure 3). 

Correlation analysis between SNHG3 and 

HOXB8 expression in OSCC tissues 
Pearson correlation analysis indicated a non-

significant and poor negative correlation 

among SNHG3 and HOXB8 expression levels 

in OSCC tissues (r = −0.072, P = 0.12). 



Despite the upregulation of both genes in 

tumor tissues, their expression patterns were 

not significantly associated, indicating that 

SNHG3 and HOXB8 may contribute 

independently to OSCC pathogenesis (Figure 

4). 

 

Discussion 

Based on our findings, the significant 

increase in expression of SNHG3 and 

HOXB8 genes in OSCC tumor lesions and 

their direct correlation with clinical 

progression of the disease (metastasis to 

lymph nodes and distant sites, along with 

poor histological differentiation), reinforces 

the possible role of these two markers in 

tumor invasion. ROC curve analysis did not 

confirm an independent clinical value for 

SNHG3 and HOXB8 when analyzed 

individually, the novel approach of this study 

in mathematically integrating these two 

markers through combination Index was a 

turning point in improving the results. This 

integrated model was able to show better 

efficiency compared with the individual 

AUCs of each gene. ROC curve analysis 

showed that SNHG3 (AUC = 0.59), HOXB8 

(AUC = 0.606), and their combination (AUC 

= 0.646) exhibit limited diagnostic 

performance and weak discriminatory ability. 

Therefore, these markers cannot be 

considered robust diagnostic tools on their 

own, and their clinical utility remains 

constrained.  

The aforementioned data support the 

hypothesis that to overcome tumor 

heterogeneity in OSCC, relying on 

multifactorial combination panels rather than 

single markers would be a more logical and 

accurate approach for diagnostic purposes. 

The present findings of SNHG3 

overexpression are consistent with previous 

studies in various human cancers such as 

colorectal,13 gastric,8 hepatocellular,17 and 

lung cancers,11 in these cases, SNHG3, as an 

oncogenic lncRNA, increases the 

proliferation, migration, and invasion of 

cancer cells through ceRNA activity and 

interaction with RNA-binding proteins.18 

Previous mechanistic studies in OSCC cell 

lines have suggested that SNHG3 may 

regulate HOXB8 expression via a ceRNA 

network involving miR-2682-5p, thereby 

promoting tumor aggressiveness.14. 

Although, the increased expression of both 

genes was observed in clinical OSCC tissues, 

the direct correlation between SNHG3 and 

HOXB8 expression was not statistically 

significant, suggesting that the regulation of 

these genes in-vivo may be influenced by 

other context-dependent factors. Also, the 

increased expression of HOXB8 in our OSCC 

patient cohort is consistent with findings 

reported in head and neck squamous cell 

carcinoma (HNSCC) and other malignancies; 

in these studies, HOXB8 has been implicated 

in processes such as proliferation, migration, 

invasion, epithelial–mesenchymal transition 

(EMT), and activation of the 

PI3K/AKT/mTOR and STAT3 oncogenic 

pathways.19, 20 The current findings highlight 

the potential role of HOXB8 as a marker of 

tumor aggressive behavior and unfavorable 

differentiation and are consistent with our 

findings in patients with OSCC. From a 

mechanistic perspective, SNHG3 exerts its 

oncogenic effects through multiple pathways. 

By playing the role of a (ceRNA, this 

molecule interacts with specific microRNAs, 

thereby reducing the suppression of 

downstream oncogenes; a process that 

ultimately increases the proliferation, 

migration, invasion and EMT of cancer cells. 

SNHG3 also interacts with RNA-binding 

proteins and chromatin regulators, 

modulating transcriptional and post-

transcriptional networks supporting tumor 

growth and metastasis.21 SNHG3 may 

function as a competing endogenous RNA 

and reduce the inhibition of HOXB8 and 

other oncogenic genes by recruiting 

microRNAs, thereby promoting 



proliferation, metastasis and EMT. HOXB8 

also contributes to tumor growth, invasion 

and metastatic potential by regulating key 

oncogenic pathways. Although we did not 

perform functional assays in this study, the 

consistency of our clinical data with the 

mechanisms suggested by previous studies 

supports the biological plausibility of this 

regulatory network in OSCC.14, 22 The 

findings of this study support this association, 

as SNHG3 and HOXB8 expression was 

significantly increased in OSCC tissues and 

correlated with clinicopathological 

aggressiveness indicators including 

lymphatic metastasis, distant metastasis, and 

low grade of tumor differentiation. Although 

direct correlation between their expression 

levels in clinical samples does not always 

reach statistical significance, the functional 

interaction suggested in mechanistic studies 

highlights the potential role of the 

SNHG3/HOXB8 axis in OSCC progression 

and introduces these genes as promising 

candidate biomarkers for further 

investigation as prognostic markers and 

potential therapeutic targets. Studies using 

the Cancer Genome Atlas Prostate 

Adenocarcinoma (TCGA-PRAD) database 

have shown that SNHG3 expression was 

increased in prostate cancer patients with 

bone metastases compared with patients 

without metastasis.23 In ovarian cancer cells, 

inhibition of SNHG3 causes cell cycle arrest 

in the G1/G0 phase and thus attenuates the 

malignant traits of the cells.24 Recent 

research has shown that HOXB8 plays a role 

in cancer progression beyond OSCC. HOXB8 

is upregulated in tumor samples and 

associated with advanced disease stages and 

a poor prognosis, according to a multiomics 

study of HNSCC (including OSCC). The 

results of functional experiments showed that 

HOXB8 gene knockdown significantly 

reduced the proliferation, invasion, and 

migration of HNSCC cells. At the 

mechanistic level, HOXB8 is involved in the 

regulation of important oncogenic pathways 

including EMT, PI3K/AKT/mTOR signaling 

pathway, and tumor immune 

microenvironment. Taken together, these 

findings indicate that these findings are 

consistent with our clinical observations and 

support the potential association of elevated 

HOXB8 expression with aggressive features 

such as metastasis and poor tumor 

differentiation.19 Additional evidence from 

other cancer types further supports the 

oncogenic role of HOXB8. As an example, in 

colorectal cancer (CRC), HOXB8 has been 

shown to promote chemoresistance by 

activation of the STAT3 pathway, supporting 

a role in progression and therapy resistance.25 

Although the mechanisms may differ by 

tumor type, the consistent upregulation of 

HOXB8 in cancers with aggressive behavior 

echoes our findings in OSCC. Li. et al. 

suggested that knockout of the HOXB8 can 

inhibit the growth and metastases of CRC 

cells via the Wnt/β-catenin signaling 

pathway, and led to low expression of the c-

myc, CyclinD1 and other factors.26 Also, 

Ding et al. reported that the up regulation of 

the HOXB8 in metastatic tissues compared 

with non-metastatic tissues, and high 

expression of the HOXB8 in metastatic 

tissues can induce the invasion, migration, 

and EMT of gastric cancer cells.27 A recent 

study indicates that HOXB8 gain of function 

act as tumor suppressor through controlling 

oncogenic MEK/ERK signaling. 28 In 

addition, knockdown of the HOXB8 can 

suppress the growth and metastasis of 

osteosarcoma by controlling the Wnt/β-

catenin signaling pathway.29 These findings 

suggest that both genes may be associated 

with tumor aggressiveness, indicating their 

association with tumor aggressiveness and 

modest diagnostic performance. In ovarian 

cancer, elevated HOXB8 expression has been 

associated with aggressive tumor behavior, 

including increased cellular proliferation, 

migration, invasion, and metastatic potential 



3031. The study by Zhang et al. have shown 

that HOXB8 is overexpressed in HNSCC and 

is associated with advanced stage, lymphatic 

metastasis, and poor prognosis of patients. 

The results of functional studies indicate that 

HOXB8 has an enhancing role in 

proliferation, migration, invasion, tumor 

growth, and pulmonary metastasis in 

HNSCC, both in-vitro and in-vivo. Notably, 

HOXB8 is also involved in modifying the 

tumor microenvironment and is associated 

with reduced CD8+ T lymphocyte infiltration 

and increased M2 macrophages, which 

reinforces the possibility of its role in 

immune evasion. Furthermore, a prognostic 

model designed based on HOXB8-related 

genes including ADD2, SYT1, PXYLP1, and 

MRPL33 was able to well group patients 

according to risk, thus demonstrating the 

clinical significance of HOXB8. In their 

entirety, these results suggest that HOXB8 

may play an important role in the progression 

of HNSCC, and may be regarded as 

prognostic biomarker and potential 

therapeutic target.19 Despite these 

alignments, in some tumor contexts, SNHG3 

expression has been proposed as a prognostic 

marker with strong predictive capability, 

whereas in our OSCC cohort, SNHG3’s 

diagnostic performance (AUC ~0.59) was 

not statistically significant. Overall, our 

findings are concordant with a growing body 

of evidence indicating that SNHG3 and 

HOXB8 associated with aggressive 

clinicopathological features in cancer 

biology. The frequent association of high 

SNHG3 and HOXB8 expression with 

clinicopathological aggressive markers 

suggests that these genes may participate in 

key pathways of cancer progression, 

metastasis, and differentiation. Thus, 

previous and present study results 

demonstrate the potential of SNHG3 and 

HOXB8 as part of prognostic signatures, and 

emphasize the need for further investigation 

of their mechanistic roles and therapeutic 

potential.19, 21 Importantly, the our study 

demonstrates that HOXB8 and SNHG3, in a 

multivariable logistic regression model, show 

a relative improvement compared with 

individual markers, as evidenced by the 

higher AUC in the combined ROC analysis. 

The present study has certain limitations that 

should be considered. First, the sample size 

was relatively small, and survival data were 

not available, limiting assessment of long-

term prognostic impact. Second, our analysis 

was based only on qRT-PCR data and 

functional studies in OSCC tissues were not 

performed. In the future, the prognostic 

significance and functional roles of SNHG3 

and HOXB8 should be verified in larger 

cohorts, survival studies and in-vivo 

functional assays. Evaluation of multi-

marker panels can also provide insight into 

their potential use in the development of 

targeted therapies and improvement of 

diagnostic accuracy. In final, although the 

combined ROC analysis achieved statistical 

significance, the observed AUC remained 

limited and is unlikely to be sufficient for 

clinical application as a standalone diagnostic 

model. Future multi-center studies with 

larger cohorts are warranted to validate these 

findings. 

 

Conclusion 

HOXB8 and SNHG3 are overexpressed in 

OSCC tissues and are closely related to the 

malignancy indicators such as lymph node 

metastasis, distant metastasis and poor tumor 

differentiation. These results suggest the 

involvement of both genes in tumor 

progression and aggressiveness. Although 

their independent diagnostic power was 

limited, so these findings suggest that 

SNHG3 and HOXB8 are associated with 

aggressive clinicopathological characteristics 

and may represent candidate biomarkers for 

disease progression. Further studies 

including survival analyses are required to 

establish their prognostic value. 1 
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Table 1. Primer sequences and amplicon lengths used for quantitative qRT-PCR analysis 

 

 

 

 

 

 
qRT-PCR: Real-time polymerase chain reaction 

Gene Primer sequence (5’-3’) Amplicon length Tm °C 

SNHG3 

 

Forward:  GAATCTGAATGGTACTGTTGAAG 

Reverse:  CTCAACCCAGACTTACGGTC 

 

164 bp 

 

57 

HOXB8 

 

Forward: GACAGGTCAAAATCTGGTTCC 

Reverse: GCTTCTGTTTCTCCAGCTCCT 

111 bp 58.5 

GAPDH Forward: GGAGCGAGATCCCTCCAAAAT 

Reverse: GGCTGTTGTCATACTTCTCATGG 

197 bp 

 

59.5 



 

Table 2. Demographic and clinical characteristics of patients 

  
HOXB8: Homeobox B8; SNHG3: Small nucleolar RNA host gene 3 

 

 

 

 

 

Clinicopathological characteristic  Number  HOXB8  

(P value) 

SNHG3  

(P value) 

Age  >60 31 0.081 0.096 

 <60 19 

Sex  Female 24 0.096 0.12 

 Male 26 

Lymph node Invasion  Positive 23 0.0012 0.0045 

 Negative 27 

Distant Metastasis  Positive 4 0.0032 0.0047 

 Negative 46 

Differentiation   Poor 18 0.025 0.017 

 Intermediate 23 

 Good 9 



 

 
Figure 1. This figure shows the relative expression levels of HOXB8 and SNHG3 in OSCC tumor tissues 

compared with paired adjacent non-tumorous tissues. Expression was determined by qRT-PCR and calculated 

using the 2-ΔΔCT method, normalized to GAPDH. Data are presented as mean ± standard deviation. Statistical 

significance was determined by paired Student’s t-test. Left panel: HOXB8 expression (P = 0.0092). Right 

panel: SNHG3 expression (P = 0.0453). (*P < 0.05, **P < 0.01).  
HOXB8: Homeobox protein B8; SNHG3: Small nucleolar RNA host gene 3; OSCC: Oral squamous cell carcinoma; qRT-PCR: Quantitative real-

time polymerase chain reaction; GAPDH: Glyceraldehyde-3-phosphate dehydrogenase 

  

 

 

 

 

 



 
Figure 2. This figure shows the ROC curves evaluating the diagnostic performance of HOXB8 and SNHG3 

expression in distinguishing OSCC tumor tissues from paired adjacent non-tumorous tissues. Left panel: ROC 

curve for HOXB8 (AUC = 0.6059, P = 0.025). Right panel: ROC curve for SNHG3 (AUC = 0.59, P = 0.1149). 
ROC: Receiver operating characteristic; HOXB8: Homeobox protein B8; SNHG3: Small nucleolar RNA host gene 3; OSCC: Oral squamous cell 

carcinoma; qRT-PCR: Quantitative real-time polymerase chain reaction; AUC: Area under the curve 

 

 



 
Figure 3. This figure shows the ROC curve analysis for the combined diagnostic performance of 

SNHG3 and HOXB8. The combined predictive model was generated using multiple logistic 

regression analysis. AUC for the combined markers is 0.6462 (95% CI: 0.5881–0.7043, P = 

0.0068). The dashed line represents the reference line (AUC = 0.50). 
ROC: Receiver operating characteristic; HOXB8: Homeobox protein B8; SNHG3: Small nucleolar RNA host gene 3; AUC: Area 

under the curve 

 

 

 

 

 

 

 

 

 

 

 

 



 
Figure 4. This figure shows the correlation analysis between HOXB8 and SNHG3 expression levels in OSCC 

tumor tissues. Pearson correlation analysis showed no significant correlation (r = −0.072, P = 0.12). 
HOXB8: Homeobox protein B8; SNHG3: Small nucleolar RNA host gene 3; OSCC: Oral squamous cell carcinoma 
 
 

 

 


