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 Abstract 

Aim: To evaluate the expression of MUC20 and SPRR1B in Oral Squamous Cell Carcinoma (OSCC), 
Oral PotenƟally Malignant Disorders (OPMDs), and normal oral mucosa, and to correlate their 
expression with clinicopathological parameters. Materials and Methods: A total of 108 formalin-Įxed 
paraĸn-embedded Ɵssue samples were included, comprising 36 OSCC, 36 OPMDs (OSMF, OED, OLP), 
and 36 normal oral mucosa. Immunohistochemical analysis was performed using primary anƟbodies 
against MUC20 and SPRR1B. Expression levels were scored based on intensity and proporƟon of 
posiƟvely stained cells. StaƟsƟcal analysis was conducted using SPSS v23, with signiĮcance set at p < 
0.05. 

Results: MUC20 and SPRR1B expression was signiĮcantly higher in OSCC compared to OPMDs and 
normal mucosa (p < 0.001). In OPMDs, MUC20 expression was highest in mild dysplasia, while 
SPRR1B expression increased progressively with dysplasia severity. In OSCC, higher MUC20 and 
SPRR1B levels were associated with poorer histological diīerenƟaƟon. No signiĮcant correlaƟon was 
observed between expression and OSCC clinical stage. 
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Conclusion: Both MUC20 and SPRR1B show progressive upregulaƟon from normal mucosa to OPMDs 
and OSCC, with expression correlaƟng to histopathological grade and dysplasia severity. These 
Įndings suggest their potenƟal uƟlity as biomarkers for early detecƟon and prognosƟc evaluaƟon in 
oral carcinogenesis. 

Keywords: MUC20, SPRR1B, Oral Squamous Cell Carcinoma, Oral PotenƟally Malignant Disorders, 
Immunohistochemistry, Biomarker. 

IntroducƟon  

The concept of oral lesions with malignant potenƟal has evolved, with the World Health OrganizaƟon 
recommending the term oral potenƟally malignant disorders (OPMDs) to denote lesions with a risk 
of malignant transformaƟon without certainty [1,4]. OPMDs such as leukoplakia, oral lichen planus 
(OLP), and oral submucous Įbrosis (OSMF) are associated with an increased risk of progression to 
oral squamous cell carcinoma (OSCC) [4]. 

OSCC is one of the most common malignancies worldwide, parƟcularly in South-Central Asia, with 
signiĮcant incidence and mortality in India [2,5]. Despite therapeuƟc advancements, survival rates 
remain largely unchanged due to late diagnosis and tumor heterogeneity [5]. 

The progression from OPMDs to OSCC involves complex molecular alteraƟons. Although biomarkers 
such as p53, Ki-67, and EGFR have been studied, more reliable markers are needed for early 
detecƟon and prognosƟc evaluaƟon. 

MUC20 and SPRR1B are emerging biomarkers with potenƟal roles in carcinogenesis. MUC20, a mucin 
glycoprotein, is implicated in tumor progression, invasion, and metastasis across mulƟple cancers 
(Chen et al., 2013; Xiao et al., 2013; Wang et al., 2015; Chen et al., 2018) [2,41]. SPRR1B is involved in 
epithelial diīerenƟaƟon and stress response, showing variable expression in diīerent malignancies 
(Fujimoto et al., 1997; Michifuri et al., 2013) [2]. 

This study aims to evaluate the immunoexpression of MUC20 and SPRR1B in OSCC, OPMDs, and 
normal oral mucosa, and to correlate their expression with clinicopathological parameters. 

 

Materials and Methods 

This prospecƟve comparaƟve study was conducted in the Department of Oral Pathology and 
Microbiology, Faculty of Dental Sciences, King George’s Medical University (KGMU), Lucknow, aŌer 
obtaining ethical approval (Ref. no. XXI-PGTSC-IIA/P75). Formalin-Įxed paraĸn-embedded (FFPE) 
Ɵssue samples of oral squamous cell carcinoma (OSCC), oral potenƟally malignant disorders 
(OPMDs), and normal oral mucosa were included. 

A total of 108 cases were studied, divided into three groups: Group I – OSCC (n = 36), Group II – 
OPMDs including oral submucous Įbrosis (OSMF), oral epithelial dysplasia (OED), and oral lichen 
planus (OLP) (n = 36), and Group III – normal oral mucosa (n = 36). Inclusion criteria comprised 
histopathologically conĮrmed cases of OSCC and OPMDs, surgical resecƟon specimens with complete 
clinicopathological data, and consented paƟents of all ages and sexes. Exclusion criteria included 
cases with prior treatment (radiaƟon, chemotherapy, anƟ-inŇammatory drugs, or vitamin creams), 
systemic condiƟons such as autoimmune or hepaƟc diseases, pregnancy, and unwilling parƟcipants. 

SecƟons of 3.5 μm thickness were obtained from FFPE blocks using a rotary microtome (Leica 
RM2265). RouƟne hematoxylin and eosin (H&E) staining was performed, and histological grading of 
OSCC was assessed using Broder’s classiĮcaƟon. For immunohistochemistry (IHC), primary anƟbodies 



against MUC20 (Elabscience BionovaƟon Inc.) and SPRR1B (ThermoĮsher, Invitrogen) were used, 
along with a poly- HRP anƟ-rabbit IgG secondary anƟbody (Biogenex), diaminobenzidine (DAB) 
chromogen, and Mayer’s hematoxylin. 

SecƟons were deparaĸnized in xylene and rehydrated through graded alcohols. AnƟgen retrieval was 
performed in citrate buīer (pH 6.0) using a pressure cooker. Endogenous peroxidase acƟvity was 
blocked with 3% hydrogen peroxide, followed by incubaƟon with goat serum to reduce background 
staining. Slides were incubated with primary anƟbodies  (MUC20 and SPRR1B) at 37°C for 2 hours 
and overnight at 4°C. AŌer PBS washes, secƟons were treated with HRP-conjugated secondary 
anƟbody for 30 minutes, visualized using DAB, counterstained with hematoxylin, dehydrated, 
cleared, and mounted. PosiƟve control slides were included in each run. 

Stained slides were observed under a Carl Zeiss Axioscope A1 microscope with an AxioCam ICc5 
camera. MUC20 and SPRR1B expression was evaluated based on cytoplasmic and/or membranous 
brown staining. Five random high-power Įelds (×40) were analyzed by two blinded observers. 
ImmunoreacƟvity was scored semi- quanƟtaƟvely using Itoh et al.’s method: negaƟve (<5%, score 1), 
mildly posiƟve (5–50%, score 2), and strongly posiƟve (>50%, score 3). 

Data were analyzed using SPSS version 23 (IBM Inc.). DescripƟve staƟsƟcs were expressed as 
frequencies and percentages. ANOVA was applied to compare mean diīerences, and Chi-square test 
was used for categorical variables. A p-value < 0.05 was considered staƟsƟcally signiĮcant. 

OBSERVATION AND RESULTS 

MUC20 and SPRR1B expression progressively increases from normal oral mucosa to OPMDs and 
OSCC, correlaƟng with histopathological grade and 
dysplasia severity, highlighƟng their potenƟal as 
biomarkers for oral carcinogenesis and disease 
progression. 

The study populaƟon was evenly distributed across the 
three groups, with each group comprising 36 
individuals, accounƟng for 33.3% of the total sample. 
These groups included Oral Squamous Cell Carcinoma 
(OSCC), Oral PotenƟally Malignant Disorders (OPMD), 
and Normal controls, ensuring balanced representaƟon 
for comparaƟve analysis as shown in Graph 1. 

The mean age of parƟcipants varied 
signiĮcantly across the three groups. The 
mean age in the OSCC group was 38.33 ± 
12.78 years, while in the OPMD group, it 
was notably higher at 48.22 ± 8.74 years. 
The Normal group had a mean age of 41.19 
± 8.39 years. StaƟsƟcal analysis using 
ANOVA revealed a signiĮcant diīerence in 
age distribuƟon among the groups (F = 
9.02, p < 0.001), indicaƟng that age may be a 
relevant factor in the comparaƟve evaluaƟon of 
these groups as shown in Graph 2. 

 

Graph 1: DistribuƟon of Study 
Subjects According to Study Groups 

Graph 2: Age-wise distribuƟon of 
subjects 



Graph3.indicates that the gender distribuƟon 
among the groups was not staƟsƟcally signiĮcant. 

Graph 3: Gender-wise distribuƟon of study 
populaƟon  

The buccal mucosa was the most commonly 
involved site in both groups, observed in 52.8% of 
OSCC cases 
and 41.7% 

of OPMD cases.. The diīerences in site distribuƟon between 
the groups were not staƟsƟcally signiĮcant (χ² = 11.47, p = 
0.119) as shown in graph 4. 

 

                                                                                                                           
Graph 4. Sitewise distribuƟon  

The diīerence in the prevalence of tobacco 
habits across the three groups was staƟsƟcally 
signiĮcant (χ² = 69.60, p < 0.001), highlighƟng a          
strong associaƟon between tobacco use and 
the presence of oral lesions as shown in graph 
5 

 

The most common type of tobacco habit was 
smokeless tobacco, reported by 56.5% of the 
parƟcipants. These Įndings suggest a higher 
prevalence of smokeless tobacco use among 
OPMD cases as shown in graph 6 

Graph 6: DistribuƟon of OPMD Cases according to 
Tobacco ConsumpƟon Type 

In the OPMD group, 47.2% presented with a 
homogenous lesion paƩern, while a slightly 
higher proporƟon, 52.8%, exhibited a non-
homogenous presentaƟon as shown in graph 
7. 

Graph 7: OPMDs study cases according to 
clinical presentaƟon 

 Graph 5: Habit wise distribuƟon of study 
populaƟon



T2 lesions were the most common, 
observed in 72.2% of paƟents, followed by 
T1 in 25.0%, and T3 in 2.8%. Regarding the 
nodal (N) status, 72.2% had no nodal 
involvement (N0), while 25.0% had N1, and 
2.8% had N2 involvement. All paƟents 
(100.0%) were classiĮed as M0, indicaƟng 
no distant metastasis as shown in graph 8. 

In cases of Oral Squamous Cell Carcinoma 
(OSCC), the clinical staging revealed that 
Stage II was the most prevalent, observed in 
47.2% of paƟents, followed by Stage III in 
27.8%, and Stage I in 25.0% of the cases. As 
shown in graph 9. 

The distribuƟon of MUC20 scores among the 
study groups demonstrated a signiĮcant 
diīerence (chi-square = 68.07, p < 0.001). All 
normal subjects (100.0%) had a MUC20 score of 1, 
whereas this score was observed in 66.7% of 
OPMD cases and only 5.6% of OSCC cases. In contrast, Score 3, indicaƟng the highest level of 
expression, was most common in OSCC cases (72.2%), followed by 22.2% in OPMD, and was absent 
in the normal group. Score 2 was found in 22.2% of OSCC and 11.1% of OPMD, with none in normal 
controls. This paƩern suggests a progressive increase in MUC20 expression from normal mucosa to 
OPMD and OSCC as shown in graph 10. In a similar way SPRR1B score distribuƟon across OSCC, 
OPMD, and normal groups showed a highly signiĮcant diīerence (chi-square = 103.70, p < 0.001). 
This clear gradaƟon in scores from normal mucosa to premalignant and malignant lesions 
underscores the potenƟal role of SPRR1B as a biomarker in disease progression as shown in graph 10 

and Įg 3 and 4. 

                       

                                           

For MUC20 score (chi-square = 13.15, p = 0.011), all PDSCC cases (100%) exhibited Score 3, indicaƟng 
high expression. Among MDSCC, 
expression was evenly distributed with 

Graph 8: DistribuƟon of OSCC Cases 
according to TNM Staging  

Graph 9: DistribuƟon of study cases 
according to histopathological diagnosis 

 Graph 10: Intergroup Comparison of both  markers  



50.0% showing Score 2 and 50.0% showing Score 3. In WDSCC, the expression was more varied with 
16.7% cases showing Score 1, another 16.7% with Score 2, and 66.7% exhibiƟng Score 3. 

For SPRR1B score (chi-square = 19.32, p = 0.001), the majority of PDSCC cases (91.7%) showed Score 
3, while 8.3% had Score 2. In MDSCC, 75.0%of cases had Score 3, 16.7% had Score 2, and 8.3% had 
Score 1. Conversely, in WDSCC, 83.3% of cases showed Score 2 and only 16.7% had Score 3. These 
Įndings suggest that higher scores for both MUC20 and SPRR1B are associated with poor 
diīerenƟaƟon in OSCC, highlighƟng their potenƟal role in tumor aggressiveness and diīerenƟaƟon 
status. As shown in graph 11. 

The distribuƟon of gene 
expression scores (MUC20 and 
SPRR1B) across various grades of 
oral potenƟally malignant 
disorders (OPMD), including mild, 
moderate, and severe dysplasia, 
demonstrated staƟsƟcally 
signiĮcant diīerences. 

For MUC20 expression (chi-
square = 36.00, p < 0.001), all 
cases with moderate and severe 
dysplasia showed Score 1 (100% 
each), indicaƟng a uniform lower 
expression in higher grades. In 
contrast, mild dysplasia cases had 
a broader distribuƟon,  with 66.7% showing Score 3 and 33.3% exhibiƟng Score 2, suggesƟng 
signiĮcantly higher expression of MUC20 in mild dysplasia as shown in graph 13. 

For SPRR1B score (chi-square = 11.80, p = 0.003), a progressive increase in expression was observed 
with increasing severity. In severe dysplasia all cases (100%) demonstrated Score 3, indicaƟng the 
highest expression. In moderate dysplasia, 58.3% had Score 3 and 41.7% had Score 2, while in mild 
dysplasia, 66.7% showed Score 2 and 33.3% showed Score 3. These results suggest a clear upward 
trend in SPRR1B expression with increasing dysplasia severity, highlighƟng its potenƟal as a 
biomarker for progression risk in OPMD. A shown in graph 12 and Įg 1, 2. 

In the OSCC group, the mean expression 
levels of MUC20 and SPRR1B were assessed 
across diīerent clinical stages (I, II, and III). 
The mean MUC20 expression increased 
progressively from 47.91 ± 27.70 in Stage I to 
62.17 ± 22.04 in Stage II and 70.47 ± 20.47 in 
Stage III. However, the diīerence was not 
staƟsƟcally signiĮcant as per ANOVA (F = 
2.30, p = 0.116). For SPRR1B, the mean 
expression was 58.26 ± 31.62 in Stage I, 
51.24 ± 25.30 in Stage II, and 58.10 ± 33.10 in 
Stage III, showing minimal variaƟon without 
staƟsƟcal signiĮcance (F = 0.25, p = 0.778). 

Graph 11: Intergroup Comparison of MUC20 & SPRR 1B 
Expressions among OSCC group 

Graph 12  Intergroup Comparison of MUC20 & 
SPRR 1B Gene Expressions among OPMD groups 



These results suggest that there is no signiĮcant associaƟon between expression levels and OSCC 
staging. 

In the OSCC group, the mean expression levels of MUC20 and SPRR1B were compared across 
diīerent histological grades— WDSCC (well diīerenƟated), MDSCC (moderately diīerenƟated), 
PDSCC (poorly diīerenƟated), and 
MUC20 expression was highest in PDSCC 
(85.19 ± 11.34), followed by WDSCC 
(50.68 ± 23.40) and MDSCC (46.85 ± 
13.48),with the diīerences being  

staƟsƟcally signiĮcant (ANOVA F = 18.71, 
p < 0.001). Similarly, SPRR1B expression 
showed signiĮcant variaƟon across the 
grades, with the highest mean in MDSCC 
(65.15 ± 33.17), followed by PDSCC 
(62.63 ± 23.09) and the lowest in WDSCC  

(36.92 ± 20.67), also reaching staƟsƟcal 
signiĮcance (F = 4.27, p = 0.023) as 
shown in graph 13 and Įg 7, 8 ,9. 

Graph 14: Post Hoc Comparisons MUC20 & SPRR          

Post-hoc comparisons  in graph 14 within 
the OSCC group    revealed signiĮcant 
diīerences in MUC20 expression 
between PDSCC and MDSCC (mean 
diīerence = 38.34, p < 0.001) as well as 
between PDSCC and WDSCC (mean 
diīerence = 34.51, p < 0.001), indicaƟng 
markedly higher expression in PDSCC. 
However, the diīerence between MDSCC 
and WDSCC was not staƟsƟcally 
signiĮcant (mean diīerence = -3.83, p = 
0.845).  

 

For SPRR1B expression, a signiĮcant diīerence was observed between MDSCC and WDSCC (mean 
diīerence = 28.23, p = 0.033),with higher expression in MDSCC. The diīerences between PDSCC and 
MDSCC (mean diīerence = -2.52, p = 0.970) and PDSCC and WDSCC (mean diīerence = 25.72, p = 
0.056) did not reach staƟsƟcal signiĮcance. As shown in graph 15 

MUC20 expression was highest in cases with mild dysplasia, with a mean posiƟvity of 62.50 ± 
14.85The diīerence in MUC20 posiƟvity across these groups was highly signiĮcant (ANOVA, F = 
192.1, p < 0.001) as shown in graph 17 and Įg 6. 

On the other hand, SPRR1B posiƟvity showed a progressive increase with the severity of dysplasia 
showing the highest mean value of 90.00 ± 8.53 in severe dysplasia as shown in graph 16. This 
upward trend in SPRR1B expression among the dysplasia grades was also staƟsƟcally signiĮcant 
(ANOVA, F = 25.26, p < 0.001). 

Graph 15: Intergroup Comparison of MUC20 & 
SPRR 1B PosiƟvity Level among OSCC Groups 

Graph 13: Intergroup Comparison of MUC20 & 
SPRR 1B PosiƟvity Level among OSCC Stages 



 

 

The mean diīerence in MUC20 posiƟvity 
between mild and moderate dysplasia 
was 59.75 with a p-value of <0.001, and 
the same signiĮcant diīerence (59.75, p 
< 0.001) was observed between mild and 
severe dysplasia. However, there was no 
diīerence in MUC20 expression between 
moderate and severe dysplasia (mean 
diīerence = 0.00, p = 1.000). 

In terms of SPRR1B posiƟvity, no 
signiĮcant diīerence was noted between 
mild and moderate dysplasia (mean 
diīerence = -6.92, p = 0.579). However, a 
highly signiĮcant decrease was found 
when comparing mild dysplasia with severe dysplasia (mean diīerence = -45.42, p < 0.001), and 
similarly, moderate dysplasia showed signiĮcantly lower SPRR1B expression than severe dysplasia 
(mean diīerence = -38.50, p < 0.001). as shown in graph 18 

 

 

 FIG 1. EXPRESSION OF SPRR1B IN MILD DYSPLASIA AT 1OX. MAGNIFICATION 

Graph-16Intergroup Comparison of SPRR 1B PosiƟvity 
Level among OPMD Groups 

Graph-17 Intergroup Comparison of MUC20 
PosiƟvity Level among OPMD Groups 

Graph-18 Post Hoc Paired Comparisons of MUC20 
PosiƟvity and SPRR 1B PosiƟvity Level among 
OPMD groups 



 

 FIG 2.EXPRESSION OF SPRR1B IN SEVERE DYSPLASIA AT 10X. MAGNIFICATION 

 

FIG3. EXPRESSION OF SPRR1B IN WDSCC AT 10X. MAGNIFICATION 

 

 FIG 4. EXPRESSION OF SPRR1B IN MDSCC AT 10X. MAGNIFICATION 

 

FIG 5.  EXPRESSION OF SPRR1B IN ORAL LICHEN PLANUS AT 1OX. MAGNIFICATION 

 



 

FIG 6. EXPRESSION OF MUC 20 IN MILD DYSPLASIA AT 1OX. MAGNIFICATION 

 

FIG 7. EXPRESSION OF MUC 20  IN SEVERE DYSPLASIA AT 1OX. MAGNIFICATION 

 

 

FIG 8. EXPRESSION OF MUC 20 IN WDSCC AT 1OX. MAGNIFICATION 

 

 FIG 9. EXPRESSION OF MUC20 IN MDSCC AT10X.MAGNIFICATION 

 



FIG10.EXPRESSION OF MUC20 IN ORAL LICHEN PLANUS AT1OX. MAGNIFICATION 

Discussion  

Oral cancer is a major global health concern, with over 389,000 new cases and 188,000 deaths 
annually, and a high burden in India due to tobacco-related habits [49,50]. OSCC consƟtutes over 
90% of oral cancers and is frequently preceded by OPMDs in approximately 80% of cases [51,54]. 
Early diagnosis is crucial, as iniƟal OPMDs may be reversible with appropriate intervenƟon [55]. 

In this study, both MUC20 and SPRR1B showed a progressive increase in expression from normal 
mucosa to OPMDs and OSCC, supporƟng their role in oral carcinogenesis. MUC20 expression was 
signiĮcantly elevated in OSCC, parƟcularly in poorly diīerenƟated tumors, indicaƟng its associaƟon 
with tumor aggressiveness. Similar Įndings have been reported in other malignancies, where MUC20 
promotes proliferaƟon, invasion, and metastasis (Li et al., 2022; Wang et al., 2019) [2,61]. 

InteresƟngly, MUC20 expression was higher in mild dysplasia compared to advanced dysplasia, 
suggesƟng a potenƟal role in early dysplasƟc changes. This paƩern indicates a complex role of 
MUC20 in tumor iniƟaƟon and progression. 

SPRR1B expression demonstrated a progressive increase with dysplasia severity and was highly 
expressed in OSCC, indicaƟng its role in epithelial transformaƟon and disease progression. Previous 
studies have linked SPRR1B overexpression to enhanced proliferaƟon, epithelial–mesenchymal 
transiƟon, and poor prognosis (Lee et al., 2014; Zhao et al., 2017; Zhang et al., 2016) [2]. 

No signiĮcant associaƟon was observed between marker expression and clinical staging of OSCC, 
suggesƟng that these biomarkers are more closely related to histological diīerenƟaƟon rather than 
tumor stage. 

Overall, these Įndings highlight the potenƟal of MUC20 and SPRR1B as biomarkers for early 
detecƟon, risk straƟĮcaƟon, and prognosƟc evaluaƟon in oral carcinogenesis. 

Conclusion  

The present study demonstrates a progressive increase in MUC20 and SPRR1B expression from 
normal oral mucosa to OPMDs and OSCC, indicaƟng their involvement in oral carcinogenesis. MUC20 
expression correlates with tumor diīerenƟaƟon and aggressiveness, while SPRR1B shows a strong 
associaƟon with dysplasia severity and malignant transformaƟon. 

These Įndings suggest that both markers have potenƟal as diagnosƟc and prognosƟc biomarkers in 
oral lesions. However, limitaƟons such as small sample size, cross-secƟonal design, and lack of 
funcƟonal analysis restrict deĮniƟve conclusions. Further large-scale and longitudinal studies are 
required to validate their clinical uƟlity and underlying molecular mechanisms. 

 



ABBREVIATIONS 

MUC20 – Mucin 20 

SPRR1B – Small Proline-Rich Protein 1B 

OSCC – Oral Squamous Cell Carcinoma 

WDSCC – Well-DiīerenƟated Squamous Cell Carcinoma  

MDSCC – Moderately DiīerenƟated Squamous Cell Carcinoma  

PDSCC – Poorly DiīerenƟated Squamous Cell Carcinoma 

OPMDs – Oral PotenƟally Malignant Disorders 

IHC – Immunohistochemistry 

OLP – Oral Lichen Planus 

OSMF – Oral Submucous Fibrosis 

EGFR – Epidermal Growth Factor Receptor 

MMPs – Matrix Metalloproteinases 

MET – Mesenchymal-Epithelial TransiƟon factor 

NOM – Normal Oral Mucosa  

GLOBOCAN – Global Cancer Observatory  

TANGO – Transport and Golgi OrganizaƟon Protein 
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