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ABSTRACT:  

Background: Head and neck squamous cell carcinoma (HNSCC) is a heterogenous 

disease involving tumors from the mucosal lining of the oral cavity, pharynx, and larynx, 

with diverse etiologies, epidemiologies, and treatment strategies. HNSCC carries a poor 

prognosis, influenced significantly by factors such as HPV status. Innovations in data 

mining techniques have identified crucial biomarkers for diagnosis and prognosis, 

facilitating personalized treatment. Methods: Present study integrates differential gene 

expression analysis from the mRNA expression profile dataset of HNSCC downloaded 

from Gene Expression Omnibus (GEO) database. Screening of differentially expressed 

genes (DEGs) were performed using R packages. Protein-protein interaction network 

construction and pathway enrichment analysis revealed significant hub genes which were 

selected for overall analysis and mutational studies.Results: After screening, 322 DEGs in 

the OSCC tissues were obtained. Construction of protein-protein interaction network 

(PPIN) led to the selection of hub gene modules, while pathway and gene ontoloy (GO) 

term enrichment analysis identified interferon alpha/beta signaling pathway as one of the 

top 10 statistically significant pathways. The Kaplan-Meier (KM) OS and mutational 

analysis of the selected genes was conducted on patients with HNSCC from The Cancer 

Genome Atlas (TCGA). Total of 10 candidate genes (IFNA4, LAMA5, HES5, MAP3K5, 

MAT1A, SLURP1, NCAN, SF3B4, PTPN1, and UQCR10) closely related to the survival 

rate of patients with HNSCC were identified, and mutational analysis of genes were 

performed based on TCGA database. SLURP1 showed the highest mutation out of all ten 

genes in HNSCC patients.  
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Conclusion: Observed genomic alterations and differential expression of key genes, 

especially SLURP1, shed light on their potential roles in HNSCC development and patient 

outcomes, indicating their clinical relevance. 

1. Introduction: 

Head and Neck Squamous Cell Carcinoma (HNSCC) poses a significant challenge as the sixth 

most common cancer worldwide, affecting more than 600,000 new patients each year. It 

commonly occurs in the upper aerodigestive tract, including the oral cavity, pharynx, and larynx 

HNSCC can originate from various sites such as lips, tongue, nasopharynx, oropharynx, or 

hypopharynx, making it a heterogeneous disease (Rothenberg and Ellisen, 2012). The oncology 

domain is characterized by the malignant transformation of mucosal epithelium within the oral 

cavity, pharynx, and larynx (Johnson et al., 2020). The perplexing malignancy signals us to look 

into a complex exploration that resolves its intricate epidemiological variation, etiological factors, 

immunological complexities, and the evolving landscape of therapeutic strategies. 

 

HNSCC arises from a complex interaction of pathogens (causative agents), each contributing to 

the complexity of this disease. Amongst all agents, tobacco, a reservoir of carcinogens, becomes 

the petrifying protagonist. The carcinogens settled within tobacco smoke penetrate the delicate 

mucosal linings of the head and neck, setting off a cascade of cellular events that lays the 

foundation for malignancy. Alongside tobacco is another protagonist, alcohol consumption, which 

collaborates with tobacco to intensify the risk of HNSCC. The slick amalgamation of tobacco and 

alcohol puts together a threatening web of genetic mutations, tumor initiation and DNA damage 

(Chamoli et al., 2021; Rivera, 2015; Urashima et al., 2013). Patients with HNSCC are often 

diagnosed at an advanced stage, typically without any prior signs or pre-cancerous lesions. Major 

symptoms involves pain or difficulty swallowing, weight loss, lump in throat or mouth, persistent 

sore throat, and hoarseness. Diagnosis typically involves a combination of physical examination, 

imaging studies, and biopsy (Chow, 2020).  

 

The molecular landscape of HNSCC is complex, with various genetic alterations influencing tumor 

behavior and patient prognosis. Key genetic  markers include mutations in the TP53 gene, 

amplification of the EGFR gene, and human papillomavirus (HPV) integration in a subset of tumors 

(Leemans et al., 2018). Therapeutic options are generally based on the stage of malignancy and 

tumor location, and may include surgery, radiation therapy, chemotherapy, or targeted therapy. 

The prognosis varies widely based on factors such as tumor stage, HPV status, and overall health 

of the patient (Argiris et al., 2008). HPV-positive HNSCC typically has a better prognosis 

(Hübbers and Akgül, 2015; Sabatini and Chiocca, 2020). Multimodal approaches and 

multidisciplinary care are often necessary for managing HNSCC. Certain FDA-approved drugs 

like cetuximab and immune checkpoint inhibitors show promise in treating recurrent or metastatic 

cases (Goel et al., 2022; Poulose and Kainickal, 2022). Molecular and immune profiling offers the 

potential for identifying biomarkers that can enhance targeted therapies and improve patient 

outcomes. This Primer provides insights into different types of HNSCC, their causes, and how 

understanding their origin shapes treatment strategies. 

Innovative research in HNSCC has shed light on the critical role of mRNA expression profiles. A 

pivotal study exhibited robust rank aggregation in deciphering complex gene co-expression 

networks in HNSCC, marking a significant stride in molecular oncology (Cao et al., 2020). 

Consequently, another insightful research piece examines gene expression alterations in HNSCC 

under PD1/PD-L1 inhibitor treatment, steering towards more targeted therapeutic approaches (Foy 

et al., 2022). Further, an investigation reveals how different matrices influence gene expression in 

HNSCC cells, a crucial factor in optimizing in vitro therapy testing (Hyytiäinen et al., 2023). 
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Meanwhile, a study provides a comparative analysis of expression profiles between HNSCC 

tumors and normal tissues, uncovering key molecular distinctions (Lemaire et al., 2003). 

Additionally, groundbreaking work employs single-cell RNA sequencing to unravel the intricate 

gene expression patterns unique to HNSCC, offering a more nuanced understanding of its 

molecular dynamics (Yu et al., 2020). Collectively, these studies propel forward our 

comprehension of HNSCC at the molecular level, opening new avenues for diagnosis and 

treatment. 

Furthering the studies in the field of HNSCC has leveraged data mining techniques to unearth 

critical biomarkers for diagnosis and prognosis. For instance, innovative research highlighted the 

importance of survival analysis in identifying these biomarkers, which could revolutionize patient 

treatment strategies (Ju et al., 2023). Furthermore, an investigation reveals how data mining can 

isolate specific transcription factors that predict HNSCC outcomes, paving the way for tailored 

therapies (Zhang et al., 2019). Additionally, a study delves into the The Cancer Genome Atlas 

(TCGA) database to pinpoint genes within the HNSCC microenvironment, linking them to patient 

survival prospects (Ran et al., 2021). A similar exploration identifies six proteins viz. ERALPHA, 

HER3, BRAF, P27, RAPTOR, and E2F1 are novel prognostic markers the offer potential targets 

for future treatments (Wu et al., 2020). Lastly, an integrative approach combines mRNA 

expression data from diverse sources (viz. GEO and TCGA, etc.), employing bioinformatics for 

comprehensive survival analysis, thereby enriching our molecular understanding of HNSCC (Shen 

et al., 2019). Ongoing research in HNSCC focuses on understanding the molecular drivers of the 

disease, developing targeted therapies, and improving detection and treatment strategies for HPV-

associated cancers (Gillison et al., 2015). HNSCC presents a significant challenge in oncology, 

marked by its heterogeneity and variable patient outcomes. This study embarks on an integrated 

analysis of mRNA expression profiles in HNSCC, utilizing data mining techniques to draw a 

correlation with patient survival, a method inspired by recent advancements in genomic profiling. 

By analyzing a comprehensive dataset of mRNA expressions from HNSCC patients, we applied 

advanced data mining algorithms to identify key patterns and biomarkers. This approach aligns 

with the methodologies suggested in (Zoabi and Shomron, 2021), enabling the discovery of 

specific mRNA signatures correlated with clinical outcomes, including treatment response and 

survival rates. 

2. Materials and Methods 

2.1 HNSCC mRNA data extraction and DEA 

The mRNA expression profiling datasets for HNSCC were downloaded from NCBI-GEO 

(Clough and Barrett, 2016) (https://www.ncbi.nlm.nih.gov/geo/) using specific keywords such 

as 'HNSCC' or 'Head and Neck Squamous Cell Carcinoma.' The criteria for selecting suitable 

datasets included: (i) expression profiling with a sample count greater than 25, (ii) organism 

set to Homo sapiens, (iii) dataset publication date within the last 10 years, and (iv) datasets 

containing both control and tumor patient samples. Datasets involving non-human samples, 

case reports, review articles, abstracts, and cell-line-based experimental designs were 

excluded. Series matrix expression file of the chosen dataset was downloaded. Batch 

Correction was performed using ARSyNseq function available within NOISeq (v 2.16) R 

package (Tarazona et al., 2012) and mapping of probe IDs was performed using feature data 

stored in the expression set object of dataset. A two-sample statistical t-test was utilized for 

calculation of the p-value of each gene between control and tumor samples followed by 

obtaining their |𝑙𝑜𝑔2(𝑓𝑜𝑙𝑑 𝑐ℎ𝑎𝑛𝑔𝑒)| > 1.5 benjamini-hochberg (BH) p-values utilizing the 

Limma R package (Ritchie et al., 2015). The differentially expressed genes (DEGs) 

https://www.ncbi.nlm.nih.gov/geo/
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corresponding to Benjamini-Hochberg (BH) corrected p − value < 0.05 were bifurcated as 

up- and down regulating, respectively. 

2.2 Construction of HNSCC-associated protein-protein interaction (PPI) network  

For the identificaiton of hub proteins associated with HNSCC-associated DEGs, protein-

protein interaction network (PPIN) was constructed using Search Tool for the Retrieval of 

Interacting Genes (STRING) v12.0 database (https://string-db.org/) (Szklarczyk et al., 2021). 

Utilizing all active interaction sources ─ experimental data, text mining, predicted databases,  

neighborhood, co-expression, fusion, and co-occurrence ─ the DEGs-associted proteins were 

analyzed for their interactions with neighboring proteins at a highest confidence level 

(interaction score ≥  0.90). The PPIN was further visualized and analyzed using Cytoscape v 

3.10 (Shannon et al., 2003).  

2.3 Pathway and GO term enrichment analyses of key HNSCC-associated genes 

For pathway and gene ontology (GO) term enrichment analysis, EnrichR 

(https://maayanlab.cloud/Enrichr/) was accessed (Chen et al., 2013). Biological pathway 

libraries such as Reactome 2024, along with GO terms (Biological Process, Molecular 

Function and Cellular Compartment) available within EnrichR, were employed to identify the 

top 10 significantly enriched pathway and GO terms (𝑝 − 𝑣𝑎𝑙𝑢𝑒 <  0.05). 

2.4 Overall survival (OS) and mutational analyses 

Kaplan-Meier (KM) plotter (https://kmplot.com/analysis/) (Lánczky and Győrffy, 2021) was 

accessed to compile OS data corresponding to PPIN-associated elements. The parameters used 

for drawing KM plots are mentioned previously (Singh et al., 2023). Using cBioPortal 

(https://www.cbioportal.org/)  prognostically significant hub genes were studied (Gao et al., 

2013). The Head and Neck Squamous Cell Carcinoma (TCGA, Firehose legacy) dataset was 

chosen, and the 530 tumor samples present in the dataset were selected for mutational analysis 

(https://www.cbioportal.org/study/summary?id=hnsc_tcga). 

 

3. Results: 

3.1 HNSCC mRNA data extraction and differentially expressed genes analysis 

Based on the inclusion and exclusion criteria for selecting mRNA expression profiles, the HNSCC 

dataset with accession number GSE83519 was obtained from NCBI-GEO. This dataset included 

44 PBMC patient samples (22 tumor and 22 normal samples). Pre-processing and normalization 

of the raw expression data was performed, and batch effect correction was applied to remove batch 

variables. Probe IDs were mapped to their corresponding genes ad duplicate gene identifiers were 

removed by averging the expression values of the duplicates, resulting in 322 unique gene 

symbols.  

Differentially expressed genes (DEGs) analysis was conducted for the two groups (22 tumor 

samples paired with 22 normal mucosa samples) using a paired t-test in the limma R package. A 

total of 322 genes were identified as differentially expressed based on 𝐵𝐻 − 𝑎𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑝 −
𝑣𝑎𝑙𝑢𝑒  < 0.05 and |𝑙𝑜𝑔2( 𝐹𝑜𝑙𝑑 𝐶ℎ𝑎𝑛𝑔𝑒)| > 1.5 between the groups. The DEGs consisted of 207 

upregulated and 115 downregulated genes. The volcano plot (Figure 1) illustrate the distribution 

of significant (coloured plots) as well as non-significant genes (black points) in the group. Table 

1 lists the top 10 upregulated and top 10 downregulated DEGs for HNSCC.  The most highly 

upregulated and downregulated DEGs were DRG1 [𝑙𝑜𝑔2( 𝐹𝑜𝑙𝑑 𝐶ℎ𝑎𝑛𝑔𝑒) =  6.563] and 

B4GALT4 = [𝑙𝑜𝑔2(𝐹𝑜𝑙𝑑 𝐶ℎ𝑎𝑛𝑔𝑒)= −6.323], respectively.  

https://string-db.org/
https://maayanlab.cloud/Enrichr/
https://kmplot.com/analysis/
https://www.cbioportal.org/
https://www.cbioportal.org/study/summary?id=hnsc_tcga
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Table 1: List of top 10 up and downregulated differentially expressed genes among HNSCC 

patients and control samples. 
Upregulated Genes 𝒍𝒐𝒈𝟐( 𝑭𝑪) P-value Adjusted P-value 

DRG1 6.562734 9.25E-19 1.91E-16 

ZNF285 4.634537 1.02E-15 6.87E-14 

ATP6V0A4 3.839575 3.07E-19 7.87E-17 

TEX10 3.743346 1.56E-23 4.98E-20 

MBD3 3.597593 3.76E-22 3.20E-19 

RNASEH1-AS1 3.571157 5.97E-18 9.40E-16 

TRIM60 3.435328 1.28E-27 1.23E-23 

TMPRSS11E 3.410732 3.66E-13 1.11E-11 

TAAR6 3.341326 1.99E-19 5.27E-17 

CEBPD 3.282793 4.61E-16 3.63E-14 

Downregulated Genes 𝒍𝒐𝒈𝟐( 𝑭𝑪) P-value Adjusted P-value 

B4GALT4 −6.32342 9.16E-20 2.89E-17 

EHMT1-IT1 −6.24032 8.13E-20 2.65E-17 

FAM83E −6.16861 1.39E-19 4.06E-17 

ZNF639 −4.73405 3.83E-22 3.20E-19 

PARVB −3.43512 6.35E-12 1.38E-10 

CD207 −3.37588 6.57E-19 1.48E-16 

MIR503HG −3.33775 8.50E-18 1.26E-15 

SCG2 −3.12126 9.08E-16 6.34E-14 

LRRC7 −2.86418 1.21E-17 1.68E-15 

MAGEA2B −2.85604 2.07E-06 1.11E-05 

 

Figure 1: Volcano plots show the distribution of significant (coloured plots) as well as nonsignificant 

(black-coloured points) genes in the HNSCC tumor and normal groups. 
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Abbreviations: 𝒍𝒐𝒈𝟐 (𝑭𝑪) – Logarithmic Fold Change 

3.2 Construction of HNSCC-associated PPIN, pathway enrichment, and GO-term analysis 

For the construction of HNSCC-associated PPI network, all 322 DEGs were submitted to the 

STRING database, and the network was generated using the highest confidence score of > 0.9. 

The resulting PPI network consisted of  34 nodes and 23 edges, with 17 upregulated genes (colored 

in pink) and 17 were downregulated (colored in seagreen) (Figure 2).   

The DEGs involved in the highest-confidence PPI network were used for collecting pathway and 

GO term enrichment data utilizing various libraries (Reactome 2024 for pathway, and Human 

Phenotype Ontologies 2023 for GO term) within EnrichR database. The top 10  pathways and GO 

terms corresponding to a p − value <  0.05 were regarded as statistically significant (Tables 2-

5). A total of 17, 14, 16, and 6 DEGs participated in top 10 signifiant pathway, GO-BP, MF, CC 

terms, respectively. Most significant pathway, GO-BP, GO-MF, and GO-CC terms were Interferon 

alpha/beta signaling pathway (𝑝 − 𝑣𝑎𝑙𝑢𝑒 = 9.08 × 10−06), type I interferon-mediated signaling 

pathway (𝑝 − 𝑣𝑎𝑙𝑢𝑒  =  2.36 ×  10−05), acetylcholine receptor regulator activity (𝑝 − 𝑣𝑎𝑙𝑢𝑒 =
2.52 × 10−04), and death-inducing signaling complex (𝑝 − 𝑣𝑎𝑙𝑢𝑒 = 5.86 × 10−05). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: PPI 

network comprising 34 nodes and 23 edges corresponding to STRING 𝑖𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛 𝑠𝑐𝑜𝑟𝑒 > 0.9. 

Pink and seagreen node colors signify up and downregulated genes, respectively. 
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Table 2: List of top 10 significant pathways from Reactome 2024, their p-value, and gene names. 

Pathways 𝒑 − 𝒗𝒂𝒍𝒖𝒆 Gene Names 

Interferon Alpha Beta Signaling 9.08E-06 BST2; IFNA4; PTPN1; ISG15 

CASP8 Activity Is Inhibited 1.53E-04 TRADD; FADD 

Regulation by c-FLIP 1.53E-04 TRADD; FADD 

Dimerization of Procaspase-8 1.53E-04 TRADD; FADD 

NOTCH2 Intracellular Domain Regulates 

Transcription 
1.83E-04 MAML3; HES5 

Sphingolipid Catabolism 1.83E-04 ACER2; SGPP2 

Defective RIPK1-mediated Regulated 

Necrosis 
1.83E-04 TRADD; FADD 

Signaling by MET 3.25E-04 LAMA5; PTPN1; PIK3CA 

mRNA Splicing - Major Pathway 3.83E-04 SF3B4; PTBP1; LSM7; SNIP1 

DDX58 IFIH1-mediated Induction of 

Interferon-Alpha Beta 
4.17E-04 IFNA4; ISG15; FADD 

Table 3: List of top 10 significant GO-BP terms, their p-value, and gene names. 

GO-BP 𝒑 − 𝒗𝒂𝒍𝒖𝒆 Gene Names 

Regulation Of Type I Interferon-Mediated 

Signaling Pathway (GO:0060338) 
2.36E-05 PTPN1; ISG15; FADD 

Positive Regulation Of TOR Signaling 

(GO:0032008) 
6.92E-05 PIK3CA; RRAGD; LAMTOR5 

Regulation Of Viral Genome Replication 

(GO:0045069) 
2.00E-04 BST2; CD28; ISG15 

Positive Regulation Of I-kappaB kinase/NF-

kappaB Signaling (GO:0043123) 
2.14E-04 

BST2; TRADD; FADD; 

LAMTOR5 

Positive Regulation Of Intracellular Signal 

Transduction (GO:1902533) 
2.29E-04 

BST2; PIK3CA; TRADD; 

RRAGD; FADD; LAMTOR5 

Regulation Of TOR Signaling (GO:0032006) 3.13E-04 PIK3CA; RRAGD; LAMTOR5 

Regulation Of Adaptive Immune Response 

(GO:0002819) 
4.22E-04 IL4I1; FADD 

Sphingosine Metabolic Process 

(GO:0006670) 
4.71E-04 ACER2; SGPP2 

Regulation Of B Cell Differentiation 

(GO:0045577) 
4.71E-04 IL4I1; MMP14 

Apoptotic Process (GO:0006915) 5.83E-04 
CASP7; PIK3CA; TRADD; 

FADD 
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Table 4: List of top 10 significant GO-MF terms, their p-value, and gene names. 

GO-MF 𝒑 − 𝒗𝒂𝒍𝒖𝒆 Gene Names 

Acetylcholine Receptor Regulator Activity 

(GO:0030548) 
2.52E-04 LYPD6; SLURP1 

Oxidoreduction-Driven Active 

Transmembrane Transporter Activity 

(GO:0015453) 

0.003797894 NDUFB8; UQCR10 

Receptor Tyrosine Kinase Binding 

(GO:0030971) 
0.004516979 PTPN1; TRADD 

N-acylsphingosine Amidohydrolase Activity 

(GO:0017040) 
0.0084719 ACER2 

Cysteine-Type Endopeptidase Activity 

Involved In Execution Phase Of Apoptosis 

(GO:0097200) 

0.0084719 CASP7 

Phosphatidylinositol-4,5-Bisphosphate 3-

Kinase Activity (GO:0046934) 
0.0084719 PIK3CA 

Acetylcholine Receptor Inhibitor Activity 

(GO:0030550) 
0.0084719 LYPD6 

RNA Binding (GO:0003723) 0.008542296 
SF3B4; BST2; PTBP1; PTPN1; 

CASP7; LSM7; SNIP1 

Primary Amine Oxidase Activity 

(GO:0008131) 
0.010157909 IL4I1 

Sphingosine-1-Phosphate Phosphatase 

Activity (GO:0042392) 
0.010157909 SGPP2 

Table 5: List of top 10 significant GO-CC terms, their p-value, and gene names. 

GO-CC 𝒑 − 𝒗𝒂𝒍𝒖𝒆 Gene Names 

Death-Inducing Signaling Complex 

(GO:0031264) 
5.86E-05 TRADD; FADD 

U2-type Precatalytic Spliceosome 

(GO:0071005) 
7.84E-05 SF3B4; LSM7; SNIP1 

Precatalytic Spliceosome (GO:0071011) 9.37E-05 SF3B4; LSM7; SNIP1 

Spliceosomal snRNP Complex (GO:0097525) 1.23E-04 SF3B4; LSM7; SNIP1 

U2-type Spliceosomal Complex 

(GO:0005684) 
4.77E-04 SF3B4; LSM7; SNIP1 

U2 snRNP (GO:0005686) 8.21E-04 SF3B4; SNIP1 

U12-type Spliceosomal Complex 

(GO:0005689) 
0.001031333 SF3B4; LSM7 

Macropinosome (GO:0044354) 0.010157909 MMP14 

Pinosome (GO:0044352) 0.010157909 MMP14 

U6 snRNP (GO:0005688) 0.011841135 LSM7 

3.2 OS and mutational analyses  

The overall survival of patients depends on two key factors: time and event, collectively known as 

as”time to event”. Time refers to the duration until the event occurs after exposure (e.g. diagnosis), 

and the event can be death. Survival time is of particular interest; as it helps determine how long a 

patient survives based on the expression of specific genes. In this study, 24 genes were identified 

as negaitvely impacting survival, while 10 genes were involve in survival analysis (Figure 3). A 

Kalan-Meier (KM) plot was generated from the survival analysis, depicting the relationship 

between probability and time. The plot compares survival times under two conditions: high and 
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low gene expression, providing the log p-value of each gene (Table 6). From the DEGs file, we 

can determine whether the particular gene is upregulated or downregulated. If  the 𝑙𝑜𝑔 𝑝 − 𝑣𝑎𝑙𝑢𝑒 

of gene is is less than 0.05, it is considered as significant; if it exceed 0.05, it is considered as non-

significant. All prognostically significant hub genes (Figure 4, Table 7) were found to be mutated 

in 139 (26%) patient samples. Among these, the SLURP1 gene showed alteration (or 

amplification) in 56 cases (10.57%).  

Figure 3:Association of different genes with increased overall survival of HNSCC patients across 

ten independent cohorts. Kaplan-Meier plots of patient survival stratified by different gene 

expressions. (A) IFNA4 (B) LAMA5 (C) HES5 (D) MAP3K5 (E) MAT1A (F) SLURP1 (G) 

NCAN (H) SF3B4 (I) PTPN1 (J) UQCR10. Red and black color signify higher and lower 

expression groups. 
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Figure 3: Alteration frequency percentage of IFNA4, LAMA5, HES5, MAP3K5, MAT1A, 

SLURP1, NCAN, SF3B4, PTPN1, and UQCR10. 

Table 6. List of top prognostically significant genes, and their median survival times (high and 

low expression cohort). 

 

 

 

 

 

 

Items Low Expression Cohort (Months) High Expression Cohort (Months) 

UQCR10 77.3 46.47 

HES5 32.67 65.73 
IFNA4 77.3 36.43 

LAMA5 46.6 66.73 

MAP3K5 33.1 68.8 

MAT1A 91.37 48.87 
NCAN 47.67 69.43 
PTPN1 90.1 46.6 

SF3B4 90.57 48.63 
SLURP1 40.07 66.73 
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Table 7. Types of mutations and their frequencies for all prognostically significant genes. 

 

 

 

 

 

 

 

4. Discussion 

Head and neck tumor include oncogenic development of the mucosal epithelium in the oral cavity, 

pharynx, and larynx. The most common causative agents include smoke, alcohol consumption, 

tobacco containing carcinogen, exposure to harmful rays (such as ionizing and non-ionizing 

radiations).  

Occurrence of HNSCC may differ depending upon the exposure to carcinogenic agents, family 

history and geographical areas. The studies have observed no significant increase and decrease in 

the incidence of HNSCC among the young people and no significant difference in cases of HNSCC 

among different age group of people, and cases are observed more in men. 

This research encompasses key findings (viz. Data Extraction and Differential Expression 

Analysis, Protein-Protein Interaction Network and Functional Enrichment Analyses, Survival and 

Mutational Analyses), clinical and therapeutic implications, the strengths and limitations, and 

future research direction. 

Identification of new therapeutic targets and development of therapeutic agents in head and neck 

tumor are strongly being followed. Computational approaches play a vital role in achieving this as 

it significantly speeds up the identification of therapeutic targets and the development of 

therapeutic molecules in drug discovery. Therefore, different therapeutic drugs can be proposed 

using computational tools by observing the PPI network and the survival analysis of the genes 

(Mody et al., 2021; Tutar, 2014). The exploration of HNSCC through mRNA expression profiling 

has revolutionized our understanding of this complex disease. The integration of genomic data and 

its comprehensive analysis has provided a detailed landscape of the genetic alterations in HNSCC 

(Cao et al., 2020). This backdrop of advanced genomic understanding sets the stage for identifying 

specific biomarkers and pathways critical to the disease's progression and patient outcomes. 

In the realm of specific biomarkers, chromosomal aberrations in HNSCC have garnered significant 

attention. For instance, the amplification of chromosome 3q is linked to the overexpression of key 

oncogenes like PIK3CA, contributing to tumor progression (Lemaire et al., 2003). Similarly, 

deletions in chromosome 9p21, impacting tumor suppressor genes such as CDKN2A, have been 

associated with poor prognosis in HNSCC (Yu et al., 2020). These chromosomal changes not only 

offer insights into the molecular mechanisms driving HNSCC but also present potential targets for 

novel therapeutic interventions. 

Types Of Mutations 

Gene Amplification Deep Deletion Mutation 

IFNA4 0.94% 4.91% 0.57% 
LAMA5 0.19% 0.19% 3.4% 
HES5 0.75% 0.94% − 
MAP3K5 0.94% 0.19% 0.94% 
MAT1A 0.57% 0.19% 0.19% 
SLURP1 10.57% − − 
NCAN 0.19% − 1.51% 
SF3B4 1.89% 0.19% − 
PTPN1 0.19% 0.19% 0.57% 
UQCR10 0.57% − − 
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The utilization of GEO terms and pathways has furthered our understanding of HNSCC at a 

molecular level. GEO datasets have been quite instrumental to identify deregulated pathways in 

HNSCC, such as the MAPK signaling pathway, known for its role in cell proliferation and 

differentiation (Hyytiäinen et al., 2023). GO serves as a powerful framework for understanding 

the molecular mechanisms underlying HNSCC pathogenesis. This paper explores the multifaceted 

utility of GO in elucidating the biological processes, molecular functions, and cellular components 

implicated in HNSCC without redundancy. It delineates how GO annotations aid in deciphering 

the intricacies of HNSCC etiology, progression, and potential therapeutic  Another critical 

pathway, the JAK-STAT signaling pathway, implicated in immune response and tumor 

microenvironment interactions, has been identified in HNSCC research (Shen et al., 2019). These 

pathways not only provide a deeper understanding of HNSCC pathophysiology but also open up 

new avenues for targeted therapy. 

5. Conclusion 

Our study suggests that the integrated analysis of mRNA expression profiles in HNSCC, backed 

by genomic data and advanced analytical techniques, has significantly advanced our understanding 

of this disease. The identification of chromosomal aberrations and the elucidation of key signaling 

pathways offer a more nuanced view of HNSCC's molecular landscape. Understanding the genetic 

landscape of HNSCC can also help identify mechanisms of treatment resistance and relapse. Genes 

that are highly expressed or mutated in treatment-resistant cases can be targets for developing new 

drugs or combination therapies. The pathways and biological processes identified in our research 

can find new therapeutic targets. For example, if a particular pathway is found to be significantly 

involved in the progression of HNSCC, drugs that inhibit this pathway could be developed or 

repurposed for treatment. 

The findings suggest potential molecular mechanisms underlying HNSCC progression. Identified 

hub genes and pathways associated with immune response regulation, morphogenesis, and specific 

cellular functions may serve as therapeutic targets or prognostic indicators. Additionally, the 

observed alterations and mutations in key genes, especially SLURP1, shed light on their potential 

roles in HNSCC development and patient outcomes, indicating their clinical relevance. 
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