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Abstract 
Background: The expression of RKIP, TGM2, and CMTM4 in oral squamous cell carcinoma (OSCC) and normal oral tissues was 
detected and their correlations were analyzed. The relationships between RKIP, TGM2, and CMTM4 and the clinicopathological 
parameters and prognosis of patients were analyzed.

Methods: Seventy cancerous and adjacent normal tissue samples were selected, recorded in the pathology department, 
and embedded in paraffin. Protein expression was detected by immunohistochemistry. Statistical software (SPSS 25.0, IBM 
Corporation) was used for the statistical analysis. The chi-squared (χ2) test was used to analyze the expression of RKIP, TGM2, 
and CMTM4 proteins and their clinicopathological features. Differences in RKIP, TGM2, and CMTM4 protein levels between 
OSCC and normal tissues were compared using a χ2 test. Survival analysis was performed using the Kaplan–Meier method, and 
differences between survival curves were determined using the log-rank test. The effects of RKIP, TGM2, and CMTM4 expression 
on patient prognosis were analyzed using a multivariate Cox proportional hazards regression model. P < .05 was considered 
statistically significant.

Results: The expression level of RKIP correlated with age and clinical stage (P < .05). TGM2 was associated with clinical stage 
and lymph node metastasis (P < .05). The expression of CMTM4 increased with a decrease in cancer differentiation. Kaplan–Meier 
survival analysis suggested that the positive expression of TGM2 and CMTM4 may predict poor prognosis in patients with OSCC. 
The multivariate Cox proportional hazards regression model suggested that TGM2 could be an independent prognostic factor for 
patients with OSCC.

Conclusion: Combined expression of TGM2 and CMTM4 can be used as an indicator to evaluate the risk of metastasis and 
prognosis of OSCC.

Abbreviations: CKLFSF = chemokine like factor super family, CSC = cancer stem cell, EMT = epithelial-mesenchymal transition, 
HNSCC = head and neck squamous cell carcinoma, IHC = immunohistochemistry, OSCC = oral squamous cell carcinoma, PDL1 
= programmed death‐ligand 1, PEBP = phosphatidylethanolamine-binding protein, RKIP = Raf kinase inhibitor protein, TGM2 = 
transglutaminase 2, TNM = tumor-node-metastasis, TSCC = tongue squamous cell carcinoma.
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1. Introduction
Oral squamous cell carcinoma (OSCC) is the most common type 
of oral cancer in the world.[1] its occurrence and development 
are affected by both endogenous and exogenous factors. Owing 
to the rich blood supply in the oral and maxillofacial regions, 
OSCC is prone to invasion and metastasis, and its 5-year sur-
vival rate is as low as 50%.[2]

The Raf kinase inhibitor protein (RKIP) is a tumor suppres-
sor in the PEBP family. It mainly plays a role by binding to 
Raf-1 to affect the MEK/ERK signaling pathway and regulate 

the G protein-coupled receptor (GPCR) and NF-κB signaling 
pathways.[3–5] transglutaminase2 (TGM2), a highly complex  
calcium-dependent multifunctional protein, is expressed to 
varying degrees in almost all body cells. It plays an essential 
role in the epithelial-mesenchymal transition, cell metastasis, 
apoptosis, and differentiation of cancer stem cells through non- 
covalent interactions with various cellular proteins.[6,7] CMTM4 
is a member of the CMTM protein family. The original name 
of the CMTM family is the chemokine-like factor superfamily 
(CKLFSF), which was named CMTM l-8 by the International 
Committee on Human Gene Nomenclature (2005).[8] CMTM 
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family members contribute to the EMT[9–11] process and influ-
ence the expression of critical molecules. CMTM4 is widely 
expressed in various tissues.[6–8,12–14]

The above 3 proteins all play a role in EMT and are expressed 
as tumor suppressor genes or tumor promoting genes in a vari-
ety of cancers.[4,6,11] This study aimed to investigate the expres-
sion of RKIP, TGM2, and CMTM4 in OSCC, examine their 
relationships, and determine their potential as diagnostic and 
prognostic biomarkers.

2. Materials and methods

2.1. Materials

2.1.1. Reagent.  Rabbit anti-human RPIK antibody was 
obtained from Wuhan Sanying Biotechnology Co. Ltd. Rabbit 
anti-human CMTM4 antibody was purchased from Abcam, and 
rabbit anti-human TGM2 antibody was purchased from Affinity 
Biosciences. Goat anti-rabbit IgG-horseradish peroxidase 
(HRP) secondary antibody was purchased from Fuzhou Maixin 
Biotechnology Development Co., Ltd.

2.1.2. Specimen.  Seventy cases of oral squamous cell carcinoma 
tissues and adjacent normal tissues preserved in the Department 
of Pathology, the First Affiliated Hospital of Bengbu Medical 
College from 2015 to February 2018 were selected. Inclusion 
criteria: 1. Oral squamous cell carcinoma was diagnosed by 
pathological examination. 2. All the patients underwent initial 
surgery and did not receive preoperative radiotherapy or 
chemotherapy. 3. This study included patients with complete 
clinicopathological data and postoperative follow-up data. 
Exclusion criteria: 1. Patients with oral metastatic cancers 
originating from other sites. 2. Patients with oral leukoplakia, 
lichen planus, or other oral mucosal disease. 3. Patients who 
died during the perioperative period or discontinued treatment. 
4. Patients with autoimmune diseases or other major systemic 
diseases. The purpose and procedures of this study were 
explained to the patients and their families and informed 
consent was obtained. This study was approved by the Ethics 
Committee of the First Affiliated Hospital of Bengbu Medical 
College (approval number: 2023YJS200).

2.1.3. Date of the case.  This study collected data on patient 
sex, age (<60 or ≥ 60 years), pathological grade (grade I or II–
III), lymphatic metastasis, clinical stage (stage I–II or III–IV), 
tumor size (3 cm or ≥3 cm), and tumor location (tongue, gingiva, 
floor of the mouth, or other sites). Follow-up surveys were 
conducted through outpatient review, telephone interviews, 
and other methods until March 1, 2023, to record the overall 
postoperative overall survival.

2.2. Methods

2.2.1. Immunohistochemical detection.  OSCC and adjacent 
tissues were collected, frozen, sectioned, flattened, mounted 
on slides, numbered and baked. Four paraffin blocks with a 
thickness of 3 μm were prepared for each patient for use in the 
different staining and control groups. The tissue sections were 
deparaffinized and hydrated using xylene and alcohol. Tissue 
antigens were repaired using a citrate repair solution in a water 
bath. After incubation at room temperature, primary antibodies 
against RKIP, TGM2, and CMTM4 were added dropwise, 
overnight at 4 °C. After the addition of HRP-labeled goat anti-
rabbit IgG, the incubation was continued. Subsequently, DAB 
chromophobe solution was applied and color development was 
observed under a microscope. Once a positive yellow color 
emerged, the tissue section was immersed in distilled water to 
halt the color development. Following counterstaining with 
hematoxylin, gradual dehydration using a series of alcohol 

solutions ranging from low to high gradients and xylene 
treatment were performed. Finally, the slides were sealed with 
neutral gum prior to microscopic observation and photography.

Five fields with positive staining were randomly selected for 
cell counting under a 400× microscope for each tissue section. 
The staining intensity (SI) was graded as follows: light yellow (1 
point), yellow-brown (2 points), and tan (3 points). The percent-
age of positive cells (PP) determined the score:0 for PP < 5%, 1 for 
PP between 5% and 24%, 2 for PP between 25% and 49%, 3 for 
PP between 50% and 74%, and finally, a score of ≥75% received 
a value of 4. Two pathologists independently evaluated the slides 
using a double-blinded method to obtain the final results. Based 
on the immune response score (IRS) = SI × PP, the product rep-
resented the final score, where scores less than 3 indicated low 
expression (−), while scores equal to or greater than 3 indicated 
high expression (+). Generally, high expression of RKIP is defined 
as negative expression, and low expression of RKIP is defined 
as positive expression because RKIP is a tumor suppressor gene.

2.2.2. Statistical analysis.  Statistical analyses were 
performed using SPSS version 25.0. The χ2 test was used to 
examine the expression of RKIP, TGM2, and CMTM4 with 
clinicopathological features. Differences in RKIP, TGM2, and 
CMTM4 protein levels between OSCC and normal tissues were 
compared using a χ2 test. Survival analysis was performed using 
the Kaplan–Meier method, while differences between survival 
curves were assessed using the log-rank test. The impact of RKIP, 
TGM2, and CMTM4 expression levels on patient prognosis 
was analyzed using a multivariate Cox proportional hazards 
regression model. Statistical significance was set at P < .05 was 
considered statistically significant.

3. Results

3.1. Patient information

Of the 70 patients included in this study, there were 52 males and 
18 females, with ages ranging from 29 to 77 years and a median 
age of 59.5 years. The tumors were located in the tongue (27 
cases), floor of mouth (11 cases), gingiva (17 cases), and other 
sites (15 cases, including 3 in the lip, 4 in the buccal, 5 in the 
palate, and 3 in the retromolar triangle). 47 cases had tumor size 
3 cm and 23 cases had tumor size ≥ 3 cm. 25 patients had lymph 
node metastasis while 45 patients did not. There were 26 cases 
of pathological grade I and 44 cases of pathological grades II and 
III. The clinical stage was divided into stages I and II in 43 cases 
and stages III and IV in 27 cases. Of the 70 patients, 37 survived 
for 5 years, resulting in an overall 5-year survival rate of 52.9%.

3.2. Expression of RKIP, TGM2, and CMTM4 in OSCC and 
normal oral tissues

RKIP, TGM2, and CMTM4 exhibited cytoplasmic localization 
with brownish-yellow staining. Additionally, TGM2 and CMTM4 
were expressed in the cell membrane, with positive expression lev-
els in cancer tissues at rates of 77.1% (54/70) and 72.9% (51/70), 
respectively. Tgm2 and CMTM4 were negatively expressed in 
adjacent tissues, and the difference was statistically significant 
(P < .001). RKIP showed low expression in cancer tissues, with a 
positive expression rate of 62.9% (44/70). RKIP expression was 
higher in squamous epithelial tissues and significantly higher in 
normal and glandular tissues (P < .001) (Fig. 1 and Table 1).

3.3. RKIP, TGM2, and CMTM4 were correlated

There was no significant difference in the expression of RKIP, 
TGM2, and CMTM4 proteins between the 2 groups and OSCC, 
using the χ2 test (Table 2).
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3.4. Correlations between RKIP, TGM2, CMTM4, and 
clinicopathological variables in oral squamous cell 
carcinoma

The results of univariate analysis comparing the clinicopatho-
logical features of OSCC patients with the expression of RKIP, 
TGM2, and CMTM4 are shown in Table 3. The expression 
level of RKIP was not significantly related to sex (P = .061), 
pathological grade (P = .737), tumor size (P = .416), and loca-
tion (P = .952), but was related to age (P = .048), lymph node 
metastasis (P = .017), and clinical stage (P = .041). The Positive 
expression of RKIP was more obvious in OSCC patients older 
than 60 years (59.1%, 26/44), in patients without lymph node 
metastasis (56.8%, 25/44), and in those with clinical stage I–
II (52.3%, 23/44). The positive expression of RKIP in OSCC 
indicates that the elderly patients are at an early stage. Positive 
expression of TGM2 was more obvious in patients without 
lymph node metastasis (61.1%, 33/54) and those with clinical 
stage I–II (53.7%, 29/54). There were no significant correlations 
between the TGM2 levels and other clinical factors. Positive 
CMTM4 expression was more evident in patients with patho-
logical grades II–III (70.6%, 36/51). The expression intensity 
increased with a decrease in the degree of cancer differentiation. 

High expression levels may indicate a high degree of malignancy 
in OSCC patients.

3.5. Analysis of survival

Kaplan–Meier survival curves based on the expression status 
of RKIP, TGM2, and CMTM4 in 70 patients with OSCC are 
shown in Figure 2. Survival analysis suggested that the positive 
expression of TGM2 and CMTM4 may predict poor prognosis 
in patients with OSCC (Fig. 2B, P = .01, Fig. 2C, P = .013). The 
combined expression of RKIP and TGM2 and the combined 
expression of TGM2 and CMTM4 could be used as clinical 
reference indicators for poor prognosis in patients with OSCC 
(Fig. 2D, P = .0079, Fig. 2F, P = .00049). There was no signifi-
cant correlation between the positive expression of RKIP and 
combined expression of RKIP and CMTM4 with overall sur-
vival (Fig. 2A, P = .34, Fig. 2E, P = .14).

3.6. The effect of RKIP, TGM2, and CMTM4 expression 
levels on the prognosis of OSCC patients was analyzed by 
multivariate analysis

The 5-year cumulative overall survival rate of patients with 
OSCC was used as the dependent variable, and sex, age, patho-
logical grade, lymph node metastasis, clinical stage, tumor 
size, and location were used as covariates. A Cox regression 
model was used for multivariate analysis. The results of the 
protein expression analysis are presented in Table 4. TGM2 
protein expression level was an independent prognostic factor 
affecting the overall survival of patients with OSCC, and the 
difference was statistically significant (P = .046). Patients with 
positive TGM2 expression had 3.55 times higher risk of death 
and recurrence than those with negative TGM2 expression. 
The results of protein joint expression analysis are presented 
in Table 5. The investigation revealed that the combined 
positive expression of TGM2 and CMTM4 proteins was a 
significant, independent prognostic factor that affected the 
overall survival of patients with OSCC (P = .017). Patients 
with copositive TGM2 and CMTM4 expression had 3.32 

Figure 1.  Immunohistochemical staining of RKIP, TGM2, and CMTM4 in OSCC (IHC × 200).(A) Expression of RKIP in OSCC. (B) RKIP expression in normal 
tissues. (C) Expression of TGM2 in OSCC. (D) TGM2 expression in normal tissues. (E) Expression of CMTM4 in OSCC. (F) CMTM4 expression in normal tissues. 
CMTM4 = protein CMTM4, OSCC = oral squamous cell carcinoma, RKIP = Raf kinase inhibitor protein, TGM2 = transglutaminase 2.

Table 1

Expression of RKIP, TGM2, and CMTM4 proteins in OSCC and 
normal tissues.

  Tumor Normal P 

Number  70 70  
RKIP(%) Negative 26 (37.1) 52 (74.3) <.001
 Positive 44 (62.9) 18 (25.7)  
TGM2 (%) Negative 16 (22.9) 61 (87.1) <.001
 Positive 54 (77.1) 9 (12.9)  
CMTM4(%) Negative 19 (27.1) 62 (88.6) <.001
 Positive 51 (72.9) 8 (11.4)  

CMTM4 = protein CMTM4, OSCC = oral squamous cell carcinoma, RKIP = Raf kinase inhibitor 
protein, TGM2 = transglutaminase 2.
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times higher risk of death and recurrence than those with neg-
ative expression.

4. Discussion
A total of 354,900 new cases and 177,400 deaths of patients with 
oral cancer occur worldwide each year, accounting for 2.0% and 
1.9% of all tumors, respectively.[15] Oral squamous cell carcinoma 
commonly affects the tongue, buccal mucosa, gingiva, and other 
parts of the mouth, causing significant harm to the patients’ qual-
ity of life and lifespan. In this study, 38.57% of the tumors were 
located in the tongue, which corresponds to the highest incidence 
of tongue squamous cell carcinoma (TSCC) among oral squa-
mous cell carcinomas.[16] Functional and selective neck dissection 
and vascularized flap transplantation, alone or in combination 
with radiotherapy, chemotherapy, immunotherapy, or targeted 
therapy, can effectively improve the survival rate of patients.

In a prospective clinical trial conducted by Yokoyama J[17] 
et al, the 5-year overall survival (OS) rate of patients with 
early oral cancer was 83.3%. Early diagnosis of OSCC will 
positively impact the clinical treatment and prognosis of 
patients and correspondingly improve their survival rates. 
Salivary biomarkers,[18,19] metabolic reprogramming,[20] pro-
tein biomarkers,[21] indocyanine green (ICG),[17] and other 
early diagnosis methods combined with lab-on-a-chip, micro-
fluidic technology, nano-diagnostic technology, liquid biopsy 
technology, omics technology, synthetic biology, near-infrared  
fluorescence imaging[22] diagnostic technology. It plays an 

important role in early diagnosis of oral squamous cell 
carcinoma.[23]

The expression of TGM2 is increased in a variety of cancer 
tissues, such as gastric cancer,[24] colorectal cancer,[25] esophageal 
cancer,[26] and papillary thyroid cancers (PTC).[27] Positive expres-
sion of TGM2 expression is associated with high cell invasiveness, 
low cell survival rate, and poor survival rate in cancer patients. 
TG2 expression induces the activation of FAK, Akt, cyclic AMP 
response element-binding protein, and NF-κB and downregulates 
the tumor suppressor protein PTEN.[7] Treatment with TGM2 
knockdown or a TGM2 inhibitor reduced cancer cell invasion, 
migration, and tumor formation.[24–26] Down-regulation of TGM2 
in tumors can be used to treat patients with cancer. However, the 
expression and function of TGM2 in OSCC remains unclear. 
Through the analysis of the expression of TGM2 in OSCC and 
the survival of patients in this study, we can speculate that the 
positive expression of TGM2 may predict the tendency of lymph 
node metastasis and poor prognosis in OSCC patients.

Lu[28] proposed that low RKIP expression in OSCC indi-
cates a higher stage and a tendency for lymph node metastasis, 
which can be used as a clinical reference index for poor prog-
nosis in OSCC patients. In this study, RKIP expression in cancer 
tissues was not significantly correlated with patient prognosis 
(P = .407). The prognostic significance of RKIP expression in 
patients with OSCC requires further study using statistical anal-
ysis with a large sample size.

TGM2expression induces the activation of FAK, Akt, 
cyclic AMP response element binding protein, and NF-κB and 

Table 3

Correlations of RKIP, TGM2, CMTM4 protein expression status with clinical pathological characteristics of OSCC.

    RKIP   TGM2   CMTM4   

Negative Positive P Negative Positive P Negative Positive P

Number  26 44  16 54  19 51  
Sex (%) Female 10 (38.5) 8 (18.2) .061 2 (12.5) 16 (29.6) .169 5 (26.3) 13 (25.5) .944
 Male 16 (61.5) 36 (81.8)  14 (87.5) 38 (70.4)  14 (73.7) 38 (74.5)  
Age (%) <60 17 (65.4) 18 (40.9) .048 8 (50.0) 27 (50.0) 1.000 13 (68.4) 22 (43.1) .060
 ≥60 9 (34.6) 26 (59.1)  8 (50.0) 27 (50.0)  6 (31.6) 29 (56.9)  
Pathologic grade (%) I 9 (34.6) 17 (38.6) .737 7 (43.8) 19 (35.2) .533 11 (57.9) 15 (29.4) .028
 II-III 17 (65.4) 27 (61.4)  9 (56.2) 35 (64.8)  8 (42.1) 36 (70.6)  
Lymph nodes metastasis (%) N0 22 (84.6) 25 (56.8) .017 14 (87.5) 33 (61.1) .048 14 (73.7) 33 (64.7) .477
 N1–3 4 (15.4) 19 (43.2)  2 (12.5) 21 (38.9)  5 (26.3) 18 (35.3)  
Clinical stage (%) I-II 20 (76.9) 23 (52.3) .041 14 (87.5) 29 (53.7) .015 13 (68.4) 30 (58.8) .463
 III-IV 6 (23.1) 21 (47.7)  2 (12.5) 25 (46.3)  6 (31.6) 21 (41.2)  
Tumor size (%) <3 19 (73.1) 28 (63.6) .416 11 (68.8) 36 (66.7) .876 16 (84.2) 31 (60.8) .064
 ≥3 7 (26.9) 16 (36.4)  5 (31.2) 18 (33.3)  3 (15.8) 20 (39.2)  
Tumor location (%) Tongue 9 (34.6) 18 (40.9) .952 6 (37.5) 21 (38.9) .966 9 (47.4) 18 (35.3) .729
 Gingiva 7 (26.9) 10 (22.7)  4 (25.0) 13 (24.1)  3 (15.8) 14 (27.5)  
 Sublingual 4 (15.4) 7 (15.9)  2 (12.5) 9 (16.7)  3 (15.8) 8 (15.7)  
 Other 6 (23.1) 9 (20.5)  4 (25.0) 11 (20.4)  4 (21.1) 11 (21.6)  
Mortality (%) Death 16 (61.5) 21 (47.7) .263 13 (81.2) 24 (44.4) .010 15 (78.9) 22 (43.1) .008
 Survival 10 (38.5) 23 (52.3)  3 (18.8) 30 (55.6)  4 (21.1) 29 (56.9)  

CMTM4 = protein CMTM4, OSCC = oral squamous cell carcinoma, RKIP = Raf kinase inhibitor Protein, TGM2 = transglutaminase2.

Table 2

Intergroup expression of RKIP, TGM2, and CMTM4 proteins in OSCC.

    RKIP   CMTM4   

Negative Positive P Negative Positive P

Number  26 44  19 51  
TGM2 Negative 5 (19.2) 11 (25.0) 0.579 7 (36.8) 9 (17.6) .089
 Positive 21 (80.8) 33 (75.0)  12 (63.2) 42 (82.4)  
CMTM4 Negative 8 (30.8) 11 (25.0) 0.600 – – –
 Positive 18 (69.2) 33 (75.0)  – –  

CMTM4 = protein CMTM4, OSCC = oral squamous cell carcinoma, RKIP = Raf kinase inhibitor protein, TGM2 = transglutaminase 2.
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downregulates the tumor suppressor protein PTEN.[7] It plays a 
cancer-promoting role. NF-κB can be negatively regulated by the 
metastasis inhibitor RKIP to inhibit tumor growth. The NF-κB 
pathway regulates EMT either directly or indirectly through the 
transcription of the gene products involved in EMT. In conclu-
sion, TGM2 and RKIP play antagonistic roles in EMT regula-
tion through NF-κB. Survival analysis in this study showed that 
the combined expression of TGM2 and CMTM4 could indicate 
a poor disease prognosis. Because protein regulation is affected 
by many factors, there was no significant correlation between 
these factors in the multivariate analysis.

CMTM4 is located at 16q22.1, and is expressed as a tumor 
suppressor gene in hepatocellular carcinoma, lung squamous 
cell carcinoma, esophageal cancer, ovarian cancer, and type I 
renal clear cell carcinoma.[6–8,12–14,29] The expression of CMTM4 

is significantly upregulated in human HNSCC and HNSCC cell 
lines. Previous studies have shown that CMTM4 is involved 
in the induction of CSC phenotype and PD-L1 expression by 
regulating EMT in HNSCC.[30] The expression level can be 
used as a predictive marker for the response of patients to anti-
PD-L1 treatment. Another study demonstrated that depletion 
of CMTM4 has the potential to improve the clinical efficacy of 
anti-PD-L1 immunotherapy in patients with HCC.[31] CMTM4 
plays a role in regulating EMT by inhibiting the migration and 
invasion of tumor cells.[32]

In the present study, CMTM4 expression was upregulated in 
oral cancer tissues and downregulated or absent in the adja-
cent cancer tissues. At the same time, the expression intensity 
increased with a decrease in the degree of cancer differentia-
tion and was negatively correlated with the survival of patients, 

Figure 2.  Kaplan–Meier analysis of the survival rate of OSCC patients. (A) Overall survival of all patients in relation to RKIP expression. (B) Overall survival of 
all patients in relation to TGM2 expression. (C) Overall survival of all patients in relation to CMTM4expression. (D) Overall survival of all patients in relation to the 
combined expression of RKIP and TGM2. (E) Overall survival of all patients in relation to the combined expression of RKIP and CMTM4. (F) Overall survival of all 
patients in relation to the combined expression of TGM2 and CMTM4. CMTM4 = protein CMTM4, OSCC = oral squamous cell carcinoma, RKIP = Raf kinase 
inhibitor protein, TGM2 = transglutaminase 2.
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suggesting that high expression of CMTM4 may predict a high 
degree of malignancy and poor prognosis of OSCC patients.

The study has some limitations that need further address-
ing. First, the patients have regionalism, and the sample size 
was relatively small, which may have introduced some bias in 
the outcomes. Second, this study only verified the expression 
intensity of RKIP, TGM2, and CMTM4 in OSCC and its effect 
on the prognosis of OSCC at the tissue level. Follow-up studies 
need to expand the patient sample size, to investigate the pre-
dictive effect of RKIP, TGM2, and CMTM4 on metastasis and 
prognosis of OSCC patients, and further explore the molecular 
mechanism of RKIP, TGM2, and CMTM4 in the occurrence 
and development of OSCC.

5. Conclusions
Based on immunohistochemical studies and data analysis, the 
expression of TGM2 was up-regulated in OSCC tissues and 
could be used as an independent prognostic factor for patients 
with OSCC. The combined expression of TGM2 and CMTM4 
can be used as an indicator to evaluate the risk of metastasis and 
prognosis of OSCC. Thus, and can be used as potential markers 
for the diagnosis of oral cancer.
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