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Abstract: Introduction: Oral squamous cell carcinoma (OSCC) research often relies on in vitro models to study tumor 
behaviour and evaluate therapeutic agents. However, variability in cell line characteristics and limited guidance on their 
selection pose challenges to research consistency and translational accuracy.  

Objective: To provide a comprehensive evaluation of OSCC cell lines based on anatomical origin/site, biological features 
and associated risk factors, offering evidence-based recommendations for their appropriate use.  

Method: A systematic review was conducted in PubMed database covering the period 1972 to 2024 using the keywords 
“human,” “oral squamous cell carcinoma,” and “cell line.” Inclusion criteria were English full-text publications describing 
human-derived OSCC cell lines. Cell lines of animal origin or with known contamination were excluded from this study.  

Results: Out of 524 records, 106 publications were analyzed. Japan and the USA led in cell line development. Most cell 
lines originated from male patients and the tongue was the predominant anatomical site for OSCC. Highly cited lines 
such as HSC-3, CAL-27, and SAS were favored for studies on metastasis, immune markers, and drug testing. Cell lines 
were categorized based on single or multiple risk exposures, including tobacco, alcohol, betel quid, and HPV infection.  

Conclusion: This review provides an evidence-based framework for selecting OSCC cell lines by anatomical origin/site, 
molecular features, and documented etiologic exposures. Therefore, researchers should align cell-line selection with the 
relevant characteristic background and the specific experimental goal (e.g., metastasis, immune-marker, or drug testing), 
prioritizing well-characterized models when reproducibility and translational relevance are key.  
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INTRODUCTION 

Oral squamous cell carcinoma (OSCC) remains the 
seventh most prevalent head and neck malignancy 
according to GLOBOCAN 2020 [1]. Geum et al. [2] 
(2013) stated that despite advancements in the 
treatment, the five-year survival rate of OSCC is 
around 75.68% which depend on the staging of tumor, 
largely due to late-stage diagnosis [3], local recurrence 
[4], and metastasis [5]. In this context, in vitro models 
such as cancer cell lines are crucial for understanding 
tumor behaviour and testing therapeutic agents [6]. 
However, due to the heterogeneity of OSCC and its 
microenvironment and the lack of standardization in 
selecting the appropriate cell lines, present significant 
challenges in research reproducibility and translational 
validity [7].  

Numerous OSCC cell lines have been established 
over the past five decades across different countries,  
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yet these models vary widely in terms of anatomical 
origin/site, differentiation, patient demographics and 
risk factor, and molecular features [8-12]. This diversity 
underscores the need to systematically evaluate and 
categorize these cell lines based on biological 
relevance and research objectives. Not all cell lines are 
suitable for every type of study of oral cancer, some 
may be more appropriate for drug screening, and 
others may be more appropriate for studying 
metastasis or specific genetic alterations. 

To our knowledge, no systematic review has 
synthesized available OSCC cell lines according to 
origin, patient background, histopathological features, 
and specific study utility, thus leaving researchers to 
make high-stakes model choices with incomplete 
guidance. This gap impedes informed cell line selection 
for targeted and specific applications. A comprehensive 
assessment of available OSCC cell lines will enhance 
the relevance, reproducibility, and comparability of 
research findings. However, not all OSCC cell lines are 
interchangeable, some are better suited for drug 
screening, others for metastasis biology, immune-
marker studies, or specific genetic alterations. 
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Critically, inappropriate cell line selection could produce 
misleading preclinical signals (e.g., inflated drug 
sensitivity, artefactual pathway conclusions, or non-
representative risk-factor biology), undermining 
reproducibility and reducing the likelihood that findings 
will translate into clinically useful strategies. Therefore, 
this systematic review provides consolidated summary 
and recommendation of OSCC cell lines by analyzing 
their characteristics, citation frequency, and risk factor 
associations. This study aims to guide researchers in 
selecting cell lines aligned with their specific 
experimental needs or goals and to encourage the 
adoption of well-characterized cell lines, specifically for 
biological appropriate models, thus improving 
translational relevance.  

METHOD 

Search Strategy  

This systematic review followed a structured 
PRISMA approach to guide the search strategy across 
database. The population/samples targeted in this 
study was human subjects with OSCC and the 
outcome of this review focused on the available OSCC 
cell lines from previous publications. Searches were 
conducted in the PubMed/MEDLINE database from the 
year of 1972 to 2024 using the following keywords, 
"human", "oral squamous cell carcinoma", and "cell 
line". One investigator (JW) performed the literature 
search using these terms. The literature search 
strategy was restricted to PubMed-indexed and 
English-language full-text publications, which may 
exclude relevant evidence from other databases and 
non-English sources and could introduce database, 
and publication bias.  

Eligibility Criteria 

Studies were included if they were full-text 
publications written in English. Eligibility was 
determined using the keyword “human oral squamous 
cell carcinoma cell line”. Studies were excluded if they 
reported any contaminated or misidentified cell lines or 
cell lines derived from non-human origins (e.g., animal 
models). Six investigators (IG, JJ, CL, BNJ, FKH, AR) 
independently screened the titles and abstracts of each 
publications in determining the eligibility criteria of the 
identified literatures. In the event of any disagreement 
regarding eligibility criteria or data extraction, a final 
investigator (RA) resolved the dispute and made the 
decision on whether the study or data point should be 
included.  

Data Extraction  

Six investigators (IG, JJ, CL, BNJ, FKH, AR) 
independently extracted and compiled data on cell line 
characteristics, and a final investigator (RA) 
adjudicated unresolved cases to achieve consensus. 
For each eligible cell line, the following data items were 
extracted when available (unreported and/or missing 
items were recorded as N/A or not available): (1) 
OSCC cell line identifier/specific name; (2) source of 
cell line including origin (country) and year discovered; 
(3) patient demographics including sex, age, and 
nationality/ethnicity; (4) anatomical origin/site of OSCC 
in the oral cavity (e.g., tongue, buccal mucosa, floor of 
the mouth) and tumor characteristics or cell 
differentiation (poor, moderate, well); (5) ATCC 
(American Type Culture Collection) repository 
availability; (6) reported biological/molecular features 
(antigen expression/markers); (7) specific purpose(s) of 
each cell line; and (8) etiological/risk-factor background 
(tobacco smoking, alcohol consumption, betel quid 
chewers, and HPV infection). Cell lines were 
synthesized by anatomical origin and reported 
etiological/risk-factor background.  

Data Analysis 

Due to the nature of the study, which did not involve 
interventional outcomes or patient-level data, no formal 
risk of bias analysis was performed. The data 
presented here are descriptive and collated from 
primary studies of cell line establishment and 
characterization.  

RESULT 

A total of 524 publications were obtained and 
identified through the PubMed database. After 
removing one duplicate and excluding 417 records 
during screening, 106 publications met the eligibility 
criteria. Across the study period (1972–2024), the 
annual number of newly established OSCC cell lines 
varied (ranging from 1 to 14 cell lines established per 
year) which showed a steady increase in the number of 
OSCC cell lines established annually. However, the 
overall linear trend suggested a gradual decline in the 
rate of new OSCC cell line establishment over the last 
50 years. Based on the geographical distribution data 
of OSCC cell line establishment (total number of 149 
cell line establishments with country recorded), Japan 
and the USA being the top contributors, followed by the 
United Kingdom and South Korea. Japan contributed 
26.2% and the USA 25.5% for OSCC cell line 
establishments, followed by the United Kingdom 
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(14.1%), South Korea (10.7%), Germany (6.0%), 
Scotland (4.0%), India (2.7%), and Taiwan/Malaysia/ 
China (2.0%).  

 
Figure 1: PRISMA flowchart. 

The results demonstrated 12.8% studies did not 
disclose patient-specific information such as age and/or 
sex. Most of the cell lines were obtained from OSCC 
male patient, with the remaining proportion derived 
from female patients or not reported. Based on 
anatomical origin of OSCC cell lines in the oral cavity, 
OSCC cell lines were most frequently derived from the 
tongue (35.6%), followed by unspecified subsite 
(22.1%), floor of mouth (9.4%), buccal mucosa (9.4%), 
and gingiva (8.7%).  

Ten most cited OSCC cell lines, including HSC-3, 
CAL-27, SAS, SCC-25, and HSC-2, are frequently 
used due to their characterized features and 
established relevance in metastasis studies, drug 
testing, and biomarker evaluation. Quantitative data for 

citation frequency rankings, showed citation counts 
ranged from 68-344 across the top-ranked cell lines. 
The highest-cited cell lines were HSC-3 (344 citations), 
CAL-27 (296 citations), SAS (279 citations), SCC-25 
(212 citations), and HSC-2 (209 citations). Other highly 
cited cell lines included SCC-9 (185 citations), HSC-4 
(125 citations), SCC-4 (102 citations), NA (89 
citations), and SCC-15 (68 citations). Moreover, cell 
lines were categorized by etiologic exposures or risk-
factor background, such as alcoho associated models 
(e.g., UPCI:SCC040), HPV associated models (e.g., 
HB96, H400, HB-2), dual exposure models such as 
smoking combined with alcohol (e.g., UPCI:SCC084, 
UPCI:SCC131, NOS-1, UPCI:SCC111) and smoking 
combined with betel quid chewing (e.g., ORL-115, 
ORL-48, ORL-136), and multi exposure models 
including smoking, alcohol, and HPV (e.g., 
UPCI:SCC154, UPCI:SCC090, 93VU147T).  

DISCUSSION 

A significant paradigm shift emerged in the late 
1980s following the limited clinical success of 
compounds identified through screening models based 
on transplantable murine tumors [61]. In response, 
there was a growing impetus and demand to develop 
human-derived in vitro models that could enhance the 
translational relevance of anticancer drug discovery. 
This led to the concept of establishing a panel of 
human cancer cell lines designed to reflect the 
variability in chemotherapy responses observed in 
clinical settings for specific tumor types. Human 
cancer-derived cell lines are among the most 
commonly used models for investigating cancer biology 
and evaluating potential treatments [62]. In our study, 

 
Figure 2: (A) Yearly total cell line established. (B) Country distribution of cell line establishment. (Blue line indicate linear 
tendency; N/A represents no information). 
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Table 1: Ten Most Highest Citation of OSCC Cell Line. (N/A Represents No Information) 

OSCC Cell 
Lines 

Origin, Country, 
Year 

Gender, 
age 

Location, 
Differentiation 

ATCC Total 
citation 

Antigen expression Specific purpose 

HSC-3 [13] Tokyo Medical and 
Dental University, 

Japan, 1989 

Japanese, 
M, 63 

Tongue, Poor No 344 CD144, p27, RCAS1, E-
cadherin, β-catenin, 

STAT3, SOCS1, CD47, 
CD36 [14-19] 

HSC-3 cells used 
for studying 

mechanisms of 
metastasis and 

invasion of tongue 
cancer 

CAL-27 
[20] 

Centre Antoine-
Lacassagne, Nice, 

France, 1982 

Caucasian, 
M, 56 

Tongue, Poor Yes 296 MHC-I, MHC-II, PD-1, 
PD-L1, CD47, CIP2A, p-

ERK [21-25] 

Cell lines 
constitute 

appropriate models 
for the study of 
human tumors 

SAS [26] Chiba University, 
Japan, 1989 

Japanese, 
F, 69 

Tongue, Poor, 
stage IIB 

No 279 EPHB4, Carbonic 
Anhydrase (CA III), 
CD44v3+, CD24-, 

CD47, PD-L1, Human 
cytokeratin and 

epithelial membrane 
antigen (EMA) [27-31] 

To establish a 
model for studying 
oral squamous cell 
carcinoma biology 
and evaluate drug 

efficacy (e.g., 
anticancer agents 
like hydroxyurea) 

SCC-25 
[32] 

Brigham and 
Women's Hospital, 

USA, 1981 

Caucasian, 
M, 70 

Tongue, N/A Yes 212 CIP2A, PIWIL2, 
CD44v6, CD9 [24,33-35] 

Express 
tumorigenic 

potential in nude 
mice 

HSC-2 [13] Tokyo Medical and 
Dental University, 

Japan, 1989 

Japanese, 
M, 69 

Floor of mouth, 
Well 

No 209 p53, p27, RCAS1, 
p130Cas, EpMab‑16 

[15,16,36-39] 

Process of 
lymphatic and 
hematogenic 
metastasis 

SCC-9 [32] Brigham and 
Women's Hospital, 

USA, 1981 

Caucasian, 
M, 25 

Tongue, N/A Yes 185 CD9, Vimentin, SNAIL1, 
E-Cadherin, N-

Cadherin, TWIST1, 
MUC1, Ezrin in CD44+, 

HLA-G, CXCR4, 
EMMPRIN/CD147 

[35,40] 

Express 
tumorigenic 

potential in nude 
mice 

HSC-4 [13] Tokyo Medical and 
Dental University, 

Japan, 1989 

Japanese, 
M, 63 

Tongue, Well No 125 Vimentin, SNAI1, E-
cadherin, MMP1/2/9/13, 
Tie2, CD36, N-cadherin, 
αvβ6 integrin, STAT3, 

CD44v9 [40,41] 

Process of 
lymphatic and 
hematogenic 
metastasis 

SCC-4 [32] Brigham and 
Women's Hospital, 

USA, 1981 

Caucasian, 
M, 55 

Tongue, N/A Yes 102 CD9, CD44, E-
Cadherin, Vimentin, 
PCNA, Hsp47/CBP2 

[35,42–45] 

Express 
tumorigenic 

potential in nude 
mice 

NA [46] Showa University, 
Japan, 1990 

Japanese, 
F, 86 

Tongue, N/A No 89 Fibronectin, p53 [46,47] NA cells may be 
useful for studying 

mechanisms of 
metastasis and 

invasion of tongue 
cancer 

SCC-15 
[32] 

Brigham and 
Women's Hospital, 

USA, 1981 

Caucasian, 
M, 55 

Tongue, N/A Yes 68 PD-L1, p21(cip1), 
p27(kip1), Ki67, Snail2, 
N-cadherin, vimentin, E-

cadherin [43,48–50] 

Express 
tumorigenic 

potential in nude 
mice 

 

the available models are not evenly representative of 
OSCC populations, in which cell line establishment was 
concentrated in a small number of countries (Japan 
26.2% and the USA 25.5%, followed by the UK 14.1% 
and South Korea 10.7%), most lines with reported sex 

were derived from male patients (66.4%), and the 
tongue was the dominant anatomical source (35.6%) 
compared with other subsites. Since the establishment 
of the first cancer cell line, concerns have persisted 
regarding their clinical relevance due to the variability 
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of basic characteristics, such as the origin of the cell 
line itself. The most frequently used models in the 
collected literatures were a small subset with high 
citation counts, HSC-3 (344), CAL-27 (296), and SAS 
(279), which likely reflects their accessibility and 
accumulated characterization, but also underscores the 
risk of over reliance on a narrow set of lines when 
study aims involve different subsites or etiologic 
backgrounds. These challenges was probably due to 
OSCC arises from region and behavior specific 
carcinogenic exposures (e.g., tobacco, alcohol, betel 
quid chewing, HPV) that are associated with distinct 
molecular alterations and tumor behavior. Thus, 
choosing a cell line without considering its origin and 
etiologic background could impose bias in biological 
interpretability and translational relevance.  

Based on geographical distribution, institutions in 
Japan and the USA were the most prolific in 
establishing OSCC cell lines, supporting existing 
literature that identifies these countries as global 
leaders in cancer research and biomedical innovation. 
Importantly, the genomic and molecular characteristics 
of these cell lines are likely influenced by the 
demographic and regional profiles of the patients from 
whom they were derived [63-65]. As OSCC arises from 
a complex interplay of etiological factors, including 
tobacco use, alcohol consumption, and infection with 
high-risk human papillomavirus (HPV) [66]. In South 
Asian regions, the high incidence of OSCC is 
frequently associated with the habitual use of betel quid 
(areca nut) [67], with or without tobacco, and in some 
parts of India, the addition of slaked lime (calcium 
hydroxide) [64], is also a contributing risk factor. These 
region specific carcinogenic exposures may lead to 
distinct molecular alterations, tumor behaviors, and 
therapeutic responses.  

Moreover, based on Table 1, a hypothesis could be 
proposed that region specific carcinogens exposure 

translate into measurably distinct molecular fingerprints 
in corresponding cell lines. For example, betel quid 
associated models (e.g., ORL series) may relate 
transcriptomic/proteomic patterns consistent with 
chronic mucosal injury (oxidative stress signalling), 
persistent inflammation, and stromal remodelling/EMT 
programs which are implicated in areca related 
carcinogenesis and commonly observed in 
buccal/tongue disease where these exposures 
predominate. In contrast, HPV positive OSCC cell lines 
would be expected to reflect viral oncogene biology 
and integration-driven effects (e.g., HPV16 integration 
reported in an oral carcinoma derived line), with 
downstream differences in cell cycle control and 
immune related signalling compared with classic 
tobacco/alcohol driven cell lines. Therefore, cell lines 
originating from different geographical and etiological 
backgrounds are not only valuable for understanding 
OSCC pathogenesis but also essential for developing 
region specific prevention strategies and targeted 
therapies. Highlighting and utilizing these diverse 
cellular models enables more precise, population 
relevant oral cancer research and supports the 
advancement of personalized medicine approaches in 
oncology.  

Based on gender distribution, a greater proportion 
of OSCC cell lines were derived from male patients 
compared to female patients (66.4% vs 12.8%) (Figure 
3A). This aligns with previous cohort study by Lee et 
al., who reported that males are more prone to 
developing OSCC than females [68]. In their study, 
significant differences were observed (p<0.01), with 
female patients being diagnosed at an older average 
age (57.1 vs 50.2 years) and at an earlier local stage 
compared to males. This disparity may be attributed to 
lower exposure among females to known risk factors 
such as cigarette smoking, alcohol consumption, and 
betel quid chewing (p<0.01). In terms of tumor location, 
the tongue was identified as the most frequent subsite 

 
Figure 3: (A) Percentage of OSCC subject (N/A represents no information). (B) Anatomical origin of OSCC cell line in percent.  
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(35.81%), followed by the floor of the mouth and buccal 
mucosa, each accounting for 9.4% of cases. This 
pattern reflects the typical anatomic distribution of 
OSCC observed in clinical practice. The tongue 
remains the most frequent source of cell line origin, 
consistent with OSCC epidemiology [66].  

The most widely cited OSCC cell lines (HSC-3, 
CAL-27, SAS, and SCC-25), that exhibits diverse 
antigen expression profiles, which reflect their 
suitability for distinct research applications (Table 1). 
HSC-3, is characterized by markers such as E-
cadherin, β -catenin, CD144 (Vascular-endothelial 
cadherin), and STAT3, all of which are involved in 
epithelial-mesenchymal transition (EMT) [69], 
metastasis [70], and immune evasion [71]. This profile 
underpins its widespread use in studies investigating 
invasion and lymphatic spread in tongue cancer. 
Similarly, CAL-27 expresses MHC-I, MHC-II, PD-L1, 
and p-ERK, indicating a model for immunological and 
signalling studies, especially those involving immune 
checkpoint pathways [72]. The expression of PD-L1, in 
particular, highlights its relevance in evaluating anti-
PD-1/PD-L1 therapeutic strategies. SAS was another 
well-cited line with expression of PD-L1, CD44v3+, and 
EMA, indicating its utility in both immune regulation and 
epithelial differentiation research [73,74]. Its poor 
differentiation and stage IIB origin further position it as 
a model for aggressive OSCC phenotypes. SCC-25 
and SCC-9, both established from tongue tumors in the 
United States, express CD44 variants and markers 

such as CIP2A and PIWIL2, reflecting their roles in 
tumorigenicity and stem-like features. These lines have 
been demonstrated to form tumors in nude mice, thus 
serving as reliable preclinical models for tumor growth 
and metastasis.  

Despite their research value, some cell lines lack 
complete clinical metadata such as tumor stage or 
differentiation status (e.g., SCC-4, SCC-9). This 
absence limits their contextual relevance and highlights 
the need for standardized cell line reporting to enhance 
reproducibility and cross-study comparisons. At the 
same time, these models remain highly established in 
the OSCC literature (e.g., SCC-9 showed 185 citations 
and SCC-4 showed 102 citations) and have 
demonstrated tumorigenicity in nude mice, supporting 
their continued utility as robust preclinical platforms for 
tumor growth, EMT-related biology, and 
migration/invasion assays [32]. In practice, SCC-
4/SCC-9 are appropriate when the research question is 
primarily cell-autonomous (e.g., EMT programs, 
adhesion/motility markers, or general tumorigenicity 
screening) and does not depend on matching tumor 
stage/grade or exposure history [32]. However, when 
translational interpretation depends on 
clinicopathologic context, for example, when modelling 
aggressive behavior stratified by grade or stage, 
comparing treatment responses across clinically 
defined subgroups, or selecting models that reflect 
specific etiologic exposures, preference should be 
given to cell lines with more complete characterization, 

Table 2: OSCC Cell Line Based on their Risk Factor. (N/A Represents Not Specified; FOM Represents Floor of the 
Mouth; M Represents Male; F Represents Female, BQC Betel Quid Chewing; HPV Human Papilloma Virus)  

Risk factor OSCC cell line 

Alcohol UPCI:SCC040 (M, 50, Tongue, Stage III (T2N2M0)) [51] 

HPV HB96 (N/A) [52];  
H400 (F, 55, Alveolar, Moderate, Stage II) [53];  

HB-2 (N/A) [52] 

Smoking + Alcohol UPCI:SCC084 (M, 52, retromolar, Stage III (T2N2b)) [54];  
UPCI:SCC131 (M, 73, FOM, Stage III (T2N2M0)) [54];  

NOS-1 (M, 47, Gingiva) [55];  
UPCI:SCC111 (F, 69, FOM, Poor, Stage II (T1N1M0)) [56] 

Smoking + BQC ORL-115 (F, 75, Buccal, Well, T2NxM0) [57];  
ORL-48 (F, 79, Well, T4N2aMx) [57];  

ORL-136 (M, 57, Tongue, Well, T1N0M0) [57]  

Alcohol + BQC OC3 (M, 57, Buccal) [58] 

Smoking + BQC + HPV OC2 (M, 51, Buccal) [59] 

Smoking + Alcohol + HPV UPCI:SCC154 (M, 54, Tongue) [56];  
UPCI:SCC090 (M, 46, Tongue, Grade 3, T2N0) [56]; 

93VU147T (M, 58, FOM, Moderate, Stage III (T4N2M0)) [60] 
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such as HSC-3 (344 citations), CAL-27 (296), and SAS 
(279 citations; stage IIB), or to risk-factor–annotated 
cell lines summarized in Table 2.  

From a risk factor perspective, Table 2 showed a 
compelling framework for aligning OSCC models with 
environmental and behavioral carcinogenic exposures. 
Cell lines derived from patients with a history of alcohol 
consumption alone (e.g., UPCI:SCC040) may help 
isolate ethanol-related mechanisms of carcinogenesis, 
such as acetaldehyde-mediated DNA damage [51]. In 
contrast, those exposed to combined risk factors, such 
as smoking and alcohol (e.g., UPCI:SCC084, 
UPCI:SCC131), may offer insight into synergistic 
carcinogenic effects and mutational landscapes that 
more closely resemble real-world OSCC pathology. 
Betel quid chewing (BQC), particularly prevalent in 
South and Southeast Asia, is another major etiological 
factor represented by cell lines such as ORL-115 and 
ORL-136. These lines are crucial for understanding 
alkaloid and arecoline-induced molecular damage [75], 
especially in the buccal and tongue subsites. The 
inclusion of HPV-positive models (such as HB96, HB-2, 
and OC2), reflects the growing importance of viral 
oncogenesis in oral cancer research, especially in 
younger or non-smoking populations. Cell lines like 
UPCI:SCC154 and 93VU147T, derived from patients 
exposed to triple risk factors (smoking, alcohol, and 
HPV), are invaluable for dissecting multifactorial 
oncogenesis and for testing therapeutic agents in 
highly aggressive, mutation phenotypes. Overall, 
aligning cell line selection with both biological markers 
and etiological background enhances experimental 
precision. It allows for more relevant modelling of tumor 
biology, increases the translational potential of 
preclinical findings, and supports the development of 
personalized therapeutic strategies.  

Risk factor–based categorization offers a practical, 
exposure-aligned guide or framework for researchers in 
selecting suitable OSCC cell lines according to the 
carcinogenic context under investigation. In particular, 
multi-exposure models (e.g., UPCI:SCC154 [56], 
UPCI:SCC090 [56], and 93VU147T [60]) are well 
suited for interrogating the combined and potentially 
synergistic biology of smoking, alcohol use, and HPV 
infection, whereas single-exposure models (e.g., 
UPCI:SCC040 [51] for alcohol; HB96 [52], H400 [53], 
and HB-2 [52] for HPV-associated biology) that allow 
for clearer mechanistic interpretation and may enable 
cleaner attribution of downstream molecular effects to a 
single etiologic driver. This multi-risk stratification aligns 
with the paradigm of precision oncology. To enhance 

practical implementation, we propose a simplified 
objective-to-model selection aid (in the form of 
decision-tree and/or summary table) that maps the 
common OSCC research aims to etiologic-annotated 
cell lines (e.g., for HPV-driven oncogenesis consider 
HB96/H400/HB-2; for betel quid–associated 
mechanisms consider ORL-115/ORL-48/ORL-136; for 
multi-exposure interactions consider UPCI:SCC154/ 
UPCI:SCC090/93VU147T). This tool is intended to 
support exposure-aligned model selection and improve 
the translational relevance and interpretability of 
preclinical OSCC studies. 

This systematic review has several limitations. First, 
the review was limited to studies indexed in PubMed 
and written in English, which may have excluded 
relevant cell line data reported in other databases or 
non-English publications. This could potentially 
introduce publication, language and selection bias. 
Second, several studies undisclosed demographic or 
clinical information, such as patient age, gender, tumor 
stage, and exposure to risk factors, which limited a 
more detailed stratification and analysis of OSCC cell 
lines. Lastly, although citation frequency was used as 
an indicator of relevance, it may not fully reflect the 
biological validity or experimental reliability of a given 
cell line. Some widely cited lines may be outdated or 
misused, while newer, potentially more relevant models 
might be underrepresented due to low citation 
frequency. Additionally, this review did not include a 
formal quality or risk of bias assessment, as it focused 
on descriptive characteristics rather than outcome data. 
There was also no experimental validation or genetic 
profiling comparison among the cell lines, which would 
have strengthened the recommendations.  

For future research, we recommend expanding the 
search to include other databases such as Scopus, 
Web of Science, and Embase to capture a broader set 
of studies. Researchers should be encouraged to 
provide complete and standardized metadata when 
publishing new cell line descriptions, including clinical 
background, anatomical origin, risk factor exposure, 
and genetic or molecular profiles. Moreover, future 
studies should focus on genomic characterization and 
authentication of existing cell lines using standardized 
methods such as short tandem repeat profiling to 
prevent cross contamination and misidentification. In 
addition, it is also essential to develop region specific 
cell line panels/models that reflect the unique 
etiological patterns of OSCC across different 
populations, particularly in regions like South Asia 
where habits such as betel quid use are prevalent. 
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Incorporating multi omics approaches and co culture 
models may further enhance the translational 
relevance of in vitro findings. Finally, establishing a 
global, publicly accessible OSCC cell line registry with 
quality control benchmarks would be a valuable 
initiative to support reproducibility and standardization 
in oral cancer research. 

CONCLUSION 

This systematic review presents a comprehensive 
evaluation of OSCC cell lines based on anatomical 
origin, citation frequency, and associated risk factors. 
Investigators should prioritize using well characterized 
cell lines for studies requiring reproducibility and 
translational relevance. Moreover, selecting models 
based on specific carcinogen exposures could enhance 
the biological validity of mechanistic and therapeutic 
investigations.  

FUNDING 

No funding from any agencies or institutions for this 
study. 

CONFLICT OF INTEREST 

All authors declared no conflict of interest. 

AUTHOR CONTRIBUTION 

JW and IG were responsible for conceptualization, 
design of the study, writing original draft, review and 
editing manuscript. JW, JJ, IG, CL, BNJ, FKH, and AR 
were responsible for data acquisition and investigation. 
IG also did administration for projects, resources, and 
visualization of charts and tables. JW and IG were 
responsible for analysis and interpretation of data. 
Meanwhile, RA were responsible for supervision and 
validation of collected data. All authors have 
participated to drafting the manuscript, IG and EFS 
revised it critically. All authors have read and agreed to 
the published version of the manuscript. 

REFERENCES  

[1] Fatima J, Fatima E, Mehmood F, Ishtiaq I, Khan MA, 
Khurshid HMS, et al. Comprehensive Analysis of Oral 
Squamous Cell Carcinomas: Clinical, Epidemiological, and 
Histopathological Insights With a Focus on Prognostic 
Factors and Survival Time. Cureus 2024; 16(2): e54394. 
https://doi.org/10.7759/cureus.54394 

[2] Geum DH, Roh YC, Yoon SY, Kim HG, Lee JH, Song JM, et 
al. The impact factors on 5-year survival rate in patients 
operated with oral cancer. J Korean Assoc Oral Maxillofac 
Surg 2013; 39(5): 207.  
https://doi.org/10.5125/jkaoms.2013.39.5.207 

 

[3] Mauceri R, Bazzano M, Coppini M, Tozzo P, Panzarella V, 
Campisi G. Diagnostic delay of oral squamous cell carcinoma 
and the fear of diagnosis: A scoping review. Front Psychol 
2022; 13. 
https://doi.org/10.3389/fpsyg.2022.1009080 

[4] Kim H, Lee SM, Ahn KM. The epidemiological and 
histopathological factors for delayed local recurrence in oral 
squamous cell carcinoma. Maxillofac Plast Reconstr Surg 
2024; 46(1): 38.  
https://doi.org/10.1186/s40902-024-00443-8 

[5] Bugshan A, Farooq I. Oral squamous cell carcinoma: 
metastasis, potentially associated malignant disorders, 
etiology and recent advancements in diagnosis. F1000Res 
2020; 9: 229.  
https://doi.org/10.12688/f1000research.22941.1 

[6] Gunardi I, Sufiawati I, Goenawan H, Herawati DMD, 
Lesmana R, Abdullah AG. Research Trends in Molecular 
Biological Studies on Oral Squamous Cell Carcinoma: A 
Bibliometric Analysis. Oncol Rev 2023; 17: 11585. 
https://doi.org/10.3389/or.2023.11585 

[7] Sharma MP, Shukla S, Misra G. Recent advances in breast 
cancer cell line research. Int J Cancer 2024; 154(10): 1683-
93.  
https://doi.org/10.1002/ijc.34849 

[8] Kurniawan A, Amtha R, Gunardi I, Heriandi A, Sari E. The 
Impact of Electronic and Conventional Cigarette Use towards 
Saliva Profile and Oral Microbiota in Adolescents. Asian 
Pacific Journal of Cancer Prevention 2025; 26(1): 309-18.  
https://doi.org/10.31557/APJCP.2025.26.1.309 

[9] Acharya SK, Shai S, Choon YF, Gunardi I, Hartanto FK, 
Kadir K, et al. Cancer Stem Cells in Oral Squamous Cell 
Carcinoma: A Narrative Review on Experimental 
Characteristics and Methodological Challenges. 
Biomedicines 2024; 12(9).  
https://doi.org/10.3390/biomedicines12092111 

[10] Amtha R, Gunardi I, Widyarman AS, Herwanto T, Hartanto 
FK, Vincent-Chong VK. Salivary Profile Analysis Based on 
Oral Cancer Risk Habits: An Observational Cross-Sectional 
Study. Biomedicines 2024; 12(8): 1748.  
https://doi.org/10.3390/biomedicines12081748 

[11] Hartanto FK. Cd8+ expression in oral potentially malignant 
disorders associated with risk factors in selected population 
of east Indonesia. Odonto  : Dental Journal 2023; 10(1): 52.  
https://doi.org/10.30659/odj.10.1.52-60 

[12] Jasim A, Li X, Octavia A, Gunardi I, Crocombe L, Sari EF. 
The association between betel quid use and oral potentially 
malignant and malignant disorders in Southeast Asian and 
Pacific regions: a systematic review and meta-analysis with 
GRADE evidence profile. Frontiers in Oral Health 2024; 5.  
https://doi.org/10.3389/froh.2024.1397179 

[13] Momose F, Araida T, Negishi A, Ichijo H, Shioda S, Sasaki S. 
Variant sublines with different metastatic potentials selected 
in nude mice from human oral squamous cell carcinomas. 
Journal of Oral Pathology & Medicine 1989; 18(7): 391-5.  
https://doi.org/10.1111/j.1600-0714.1989.tb01570.x 

[14] Almahmoudi R, Salem A, Hadler‐Olsen E, Svineng G, Salo 
T, Al‐Samadi A. The effect of interleukin‐17F on vasculogenic 
mimicry in oral tongue squamous cell carcinoma. Cancer Sci 
2021; 112(6): 2223-32.  
https://doi.org/10.1111/cas.14894 

[15] Kudo Y, Kitajjma S, Sato S, Miyauchi M, Ogawa I, Takata T. 
Establishment of an oral squamous cell carcinoma cell line 
with high invasive and p27 degradation activities from a 
lymph node metastasis. Oral Oncol 2003; 39(5): 515-20.  
https://doi.org/10.1016/S1368-8375(03)00015-0 

[16] Tanaka H, Toyoshima T, Sonoda K, Kitamura R, Sasaguri M, 
Kawano S, et al. Apoptotic function of tumor-associated 
antigen RCAS1 in oral squamous cell carcinoma. J Transl 
Med 2014; 12(1): 112.  
https://doi.org/10.1186/1479-5876-12-112 



Selecting the Appropriate Oral Cancer Cell Line Journal of Cancer Research Updates, 2025, Vol. 14     287 

[17] Velmurugan BK, Hua CH, Tsai MH, Lee CP, Chung CM, Ko 
YC. Combination of celecoxib and calyculin-A inhibits 
epithelial-mesenchymal transition in human oral cancer cells. 
Biotechnic & Histochemistry 2020; 95(5): 341-8.  
https://doi.org/10.1080/10520295.2019.1700429 

[18] Baba O, Hasegawa S, Nagai H, Uchida F, Yamatoji M, 
Kanno NI, et al. MicroRNA‐155‐5p is associated with oral 
squamous cell carcinoma metastasis and poor prognosis. 
Journal of Oral Pathology & Medicine 2016; 45(4): 248-55.  
https://doi.org/10.1111/jop.12351 

[19] Sakakura K, Takahashi H, Kaira K, Toyoda M, Murata T, 
Ohnishi H, et al. Relationship between tumor-associated 
macrophage subsets and CD47 expression in squamous cell 
carcinoma of the head and neck in the tumor 
microenvironment. Laboratory Investigation 2016; 96(9): 994-
1003.  
https://doi.org/10.1038/labinvest.2016.70 

[20] Gioanni J, Fischel JL, Lambert JC, Demard F, Mazeau C, 
Zanghellini E, et al. Two new human tumor cell lines derived 
from squamous cell carcinomas of the tongue: establishment, 
characterization and response to cytotoxic treatment. Eur J 
Cancer Clin Oncol 1988; 24(9): 1445-55. 
https://doi.org/10.1016/0277-5379(88)90335-5 

[21] Azzi L, Celesti F, Chiaravalli AM, Shaik AKB, Shallak M, 
Gatta A, et al. Novel vaccination strategies based on optimal 
stimulation of CD4+ T helper cells for the treatment of oral 
squamous cell carcinoma. Front Immunol 2024; 15.  
https://doi.org/10.3389/fimmu.2024.1387835 

[22] Ye XJ, Yang JG, Tan YQ, Chen XJ, Zhou G. Targeting CD47 
Inhibits Tumor Development and Increases Phagocytosis in 
Oral Squamous Cell Carcinoma. Anticancer Agents Med 
Chem 2021; 21(6): 766-74.  
https://doi.org/10.2174/1871520620999200730162915 

[23] Yu L, Shao X, Huo L, Zhang T. Long Non-Coding RNA 
(lncRNA) Metastasis-Associated Lung Adenocarcinoma 
Transcript 1 (MALAT1) Promotes Cell Proliferation and 
Migration by Regulating miR-143-3p and MAGE Family 
Member A9 (MAGEA9) in Oral Squamous Cell Carcinoma. 
Medical Science Monitor 2020; 26.  
https://doi.org/10.12659/MSM.924187 

[24] Katz J, Jakymiw A, Ducksworth MK, Stewart CM, 
Bhattacharyya I, Cha S, et al. CIP2A expression and 
localization in oral carcinoma and dysplasia. Cancer Biol 
Ther 2010; 10(7): 694-9.  
https://doi.org/10.4161/cbt.10.7.12895 

[25] Wang XM, Jiang Y. [Effect of disulfiram on epithelial-
mesenchymal transformation of oral squamous cell 
carcinoma cells]. Shanghai Kou Qiang Yi Xue 2020; 29(2): 
138-45.  

[26] Takahashi K, Kanazawa H, Akiyama Y, Tazaki S, Takahara 
M, Muto T, et al. Establishment and characterization of a cell 
line (SAS) from poorly differentiated human squamous cell 
carcinoma of the tongue. Journal of the Japanese 
Stomatological Society 1989; 1: 20-8.  

[27] Ito Y, Suzuki T, Shimomura M, Takenouchi K, Ohnuki K, 
Shoda K, et al. Feasibility of Intratumoral Administration With 
EPHB4‐CAR‐T Cells for the Treatment of Oral Squamous 
Cell Carcinoma. Cancer Sci 2025; 116(5): 1227-38.  
https://doi.org/10.1111/cas.70023 

[28] Chu YH, Su CW, Hsieh YS, Chen PN, Lin CW, Yang SF. 
Carbonic Anhydrase III Promotes Cell Migration and 
Epithelial-Mesenchymal Transition in Oral Squamous Cell 
Carcinoma. Cells 2020; 9(3): 704.  
https://doi.org/10.3390/cells9030704 

[29] Todoroki K, Ogasawara S, Akiba J, Nakayama M, Naito Y, 
Seki N, et al. CD44v3+/CD24− cells possess cancer stem 
cell-like properties in human oral squamous cell carcinoma. 
Int J Oncol 2016; 48(1): 99-109.  
https://doi.org/10.3892/ijo.2015.3261 

 

[30] Pai S, Bamodu OA, Lin YK, Lin CS, Chu PY, Chien MH, et al. 
CD47-SIRPα Signaling Induces Epithelial-Mesenchymal 
Transition and Cancer Stemness and Links to a Poor 
Prognosis in Patients with Oral Squamous Cell Carcinoma. 
Cells 2019; 8(12): 1658.  
https://doi.org/10.3390/cells8121658 

[31] Sasabe E, Tomomura A, Yamamoto T. The involvement of 
epidermal growth factor receptor/protein kinase B signaling in 
the tumor intrinsic PD‐L1‐induced malignant potential of oral 
squamous cell carcinoma. Journal of Oral Pathology & 
Medicine 2024; 53(5): 310-20.  
https://doi.org/10.1111/jop.13540 

[32] Rheinwald JG, Beckett MA. Tumorigenic keratinocyte lines 
requiring anchorage and fibroblast support cultured from 
human squamous cell carcinomas. Cancer Res 1981; 41(5): 
1657-63.  

[33] Wang S, Li F, Fan H, Xu J, Hu Z. Expression of PIWIL2 in 
oral cancer and leukoplakia: Prognostic implications and 
insights from tumors. Cancer Biomarkers 2019; 26(1): 11-20.  
https://doi.org/10.3233/CBM-182009 

[34] Stenberg J, Spiegelberg D, Karlsson H, Nestor M. Choice of 
labeling and cell line influences interactions between the Fab 
fragment AbD15179 and its target antigen CD44v6. Nucl 
Med Biol 2014; 41(2): 140-7.  
https://doi.org/10.1016/j.nucmedbio.2013.10.010 

[35] Hebert C, Norris K, Della Coletta R, Reynolds M, Ordóñez J, 
Sauk JJ. Cell surface colligin/Hsp47 associates with 
tetraspanin protein CD9 in epidermoid carcinoma cell lines. J 
Cell Biochem 1999; 73(2): 248-58.  
https://doi.org/10.1002/(SICI)1097-
4644(19990501)73:2<248::AID-JCB11>3.0.CO;2-A 

[36] Kudo Y, Ogawa I, Kitagawa M, Kitajima S, Samadarani 
Siriwardena BSM, Aobara N, et al. Establishment and 
characterization of a spindle cell squamous carcinoma cell 
line. Journal of Oral Pathology & Medicine 2006; 35(8): 479-
83.  
https://doi.org/10.1111/j.1600-0714.2006.00446.x 

[37] Yaginuma T, Gao J, Nagata K, Muroya R, Fei H, Nagano H, 
et al. p130Cas induces bone invasion by oral squamous cell 
carcinoma by regulating tumor epithelial-mesenchymal 
transition and cell proliferation. Carcinogenesis 2020; 41(8): 
1038-48.  
https://doi.org/10.1093/carcin/bgaa007 

[38] Kaneko M, Ohishi T, Takei J, Sano M, Nakamura T, Hosono 
H, et al. Anti-EpCAM monoclonal antibody exerts antitumor 
activity against oral squamous cell carcinomas. Oncol Rep 
2020; 44(6): 2517-26.  
https://doi.org/10.3892/or.2020.7808 

[39] Sato S, Miyauchi M, Kato M, Kitajima S, Kitagawa S, Hiraoka 
M, et al. Upregulated CD44v9 Expression Inhibits the 
Invasion of Oral Squamous Cell Carcinoma Cells. 
Pathobiology 2004; 71(4): 171-5.  
https://doi.org/10.1159/000078670 

[40] Zang W, Liu J, Geng F, Liu D, Zhang S, Li Y, et al. Butyrate 
promotes oral squamous cell carcinoma cells migration, 
invasion and epithelial-mesenchymal transition. Peer J 2022; 
10: e12991.  
https://doi.org/10.7717/peerj.12991 

[41] Zheng M, Huang Y, Fei W, Shen Y, Nie X, Gao MY. 
[Expression of Tyrosine Kinase Receptor 2 in Oral 
Squamous Cell Carcinoma and the Effect on Cell 
Proliferation and Migration and Epithelial-Mesenchymal 
Transition Process]. Sichuan Da Xue Xue Bao Yi Xue Ban 
2023; 54(2): 342-9.  

[42] Wang SJ, Earle C, Wong G, Bourguignon LYW. Role of 
hyaluronan synthase 2 to promote CD44‐dependent oral 
cavity squamous cell carcinoma progression. Head Neck 
2013; 35(4): 511-20.  
https://doi.org/10.1002/hed.22991 

 



288     Journal of Cancer Research Updates, 2025, Vol. 14 Wijaya et al. 

[43] Park S, Jang WJ, Jeong CH. Nano-biomechanical Validation 
of Epithelial-Mesenchymal Transition in Oral Squamous Cell 
Carcinomas. Biol Pharm Bull 2016; 39(9): 1488-95.  
https://doi.org/10.1248/bpb.b16-00266 

[44] Wang M, Qiu Y, Zhang R, Gao L, Wang X, Bi L, et al. MEHP 
promotes the proliferation of oral cancer cells via down 
regulation of miR-27b-5p and miR-372-5p. Toxicology in vitro 
2019; 58: 35-41.  
https://doi.org/10.1016/j.tiv.2019.03.014 

[45] Hebert C, Norris K, Sauk JJ. Targeting of Human Squamous 
Carcinomas by SPA470-doxorubicin Immunoconjugates. J 
Drug Target 2003; 11(2): 101-7.  
https://doi.org/10.1080/1061186031000121478 

[46] Yoshiya M. A fibronectin-producing cell line established from 
a human squamous cell carcinoma of the tongue and its 
characterization. Japanese Journal of Oral & Maxillofacial 
Surgery 1990; 36(4): 868-80.  
https://doi.org/10.5794/jjoms.36.868 

[47] Yasukochi A, Kawakubo-Yasukochi T, Morioka M, Hazekawa 
M, Nishinakagawa T, Ono K, et al. Regulation of collagen 
type XVII expression by miR203a-3p in oral squamous cell 
carcinoma cells. The Journal of Biochemistry 2019; 166(2): 
163-73.  
https://doi.org/10.1093/jb/mvz024 

[48] Wu Y, Zhang G, Yin P, Wen J, Su Y, Zhang X. Brusatol 
improves the efficacy of an anti-mouse-PD-1 antibody via 
inhibiting programmed cell death 1 ligand 1 expression in a 
murine head and neck squamous cell carcinoma model. Arch 
Oral Biol 2024; 166: 106043.  
https://doi.org/10.1016/j.archoralbio.2024.106043 

[49] Chien M, Lee T, Kao C, Yang S, Lee W. Terbinafine inhibits 
oral squamous cell carcinoma growth through anti‐cancer cell 
proliferation and anti‐angiogenesis. Mol Carcinog 2012; 
51(5): 389-99.  
https://doi.org/10.1002/mc.20800 

[50] Li Y, Xiang ZY, Xiong J, Hou ZW, Zhu Z, Bao WW. RN181 
regulates the biological behaviors of oral squamous cell 
carcinoma cells via mediating ERK/MAPK signaling pathway. 
Acta Histochem 2021; 123(5): 151733.  
https://doi.org/10.1016/j.acthis.2021.151733 

[51] Schminke B, Shomroni O, Salinas G, Bremmer F, Kauffmann 
P, Schliephake H, et al. Prognostic factor identification by 
screening changes in differentially expressed genes in oral 
squamous cell carcinoma. Oral Dis 2023; 29(1): 116-27.  
https://doi.org/10.1111/odi.13879 

[52] Ye D, Zhou X, Pan H, Jiang Q, Zhong L, Chen W, et al. 
Establishment and characterization of an HPV16 E6/E7-
expressing oral squamous cell carcinoma cell line with 
enhanced tumorigenicity. Medical Oncology 2011; 28(4): 
1331-7.  
https://doi.org/10.1007/s12032-010-9558-4 

[53] Paolini R, Moore C, Matthyssen T, Cirillo N, McCullough M, 
Farah CS, et al. Transcriptional regulation of glucose 
transporters in human oral squamous cell carcinoma cells. 
Journal of Oral Pathology & Medicine 2022; 51(8): 679-83.  
https://doi.org/10.1111/jop.13342 

[54] Mondal G, Sengupta S, Panda CK, Gollin SM, Saunders WS, 
Roychoudhury S. Overexpression of Cdc20 leads to 
impairment of the spindle assembly checkpoint and 
aneuploidization in oral cancer. Carcinogenesis 2007; 28(1): 
81-92.  
https://doi.org/10.1093/carcin/bgl100 

[55] Ji ZW, Oku N, Umeda M, Komori T. Establishment of an oral 
squamous cell carcinoma cell line(NOS-1) exhibiting 
amplification of the erbB-1 oncogene and point mutation of 
p53 tumor suppressor gene: its biological characteristics and 
animal model of local invasion by orthotopic transplantationof 
the cell line. Oral Oncol 2001; 37(4): 386-92.  
https://doi.org/10.1016/S1368-8375(00)00088-9 

 

[56] White JS, Weissfeld JL, Ragin CCR, Rossie KM, Martin CL, 
Shuster M, et al. The influence of clinical and demographic 
risk factors on the establishment of head and neck squamous 
cell carcinoma cell lines. Oral Oncol 2007; 43(7): 701-12.  
https://doi.org/10.1016/j.oraloncology.2006.09.001 

[57] Hamid S, Lim KP, Zain RB, Ismail SM, Lau SH, Mustafa 
WMW, et al. Establishment and characterization of Asian oral 
cancer cell lines as in vitro models to study a disease 
prevalent in Asia. Int J Mol Med 2007; 19(3): 453-60.  
https://doi.org/10.3892/ijmm.19.3.453 

[58] Lin S, Liu C, Chiu C, Chang S, Lu S, Chen Y. Establishment 
of OC3 oral carcinoma cell line and identification of NF‐κB 
activation responses to areca nut extract. Journal of Oral 
Pathology & Medicine 2004; 33(2): 79-86.  
https://doi.org/10.1111/j.1600-0714.2004.00034.x 

[59] Wong DYK, Chang KW, Chen CF, Chang RCS. 
Characterization of two new cell lines derived from oral cavity 
human squamous cell carcinomas—OC1 and OC2. Journal 
of Oral and Maxillofacial Surgery 1990; 48(4): 385-90.  
https://doi.org/10.1016/0278-2391(90)90436-6 

[60] Steenbergen RD, Hermsen MA, Walboomers JM, Joenje H, 
Arwert F, Meijer CJ, et al. Integrated human papillomavirus 
type 16 and loss of heterozygosity at 11q22 and 18q21 in an 
oral carcinoma and its derivative cell line. Cancer Res 1995; 
55(22): 5465-71.  

[61] Boyd MR. The NCI In vitro Anticancer Drug Discovery 
Screen. In: Anticancer Drug Development Guide. Totowa, 
NJ: Humana Press 1997; pp. 23-42.  
https://doi.org/10.1007/978-1-4615-8152-9_2 

[62] Gillet JP, Varma S, Gottesman MM. The Clinical Relevance 
of Cancer Cell Lines. JNCI Journal of the National Cancer 
Institute 2013; 105(7): 452-8.  
https://doi.org/10.1093/jnci/djt007 

[63] Ichimura N, Urata Y, Kobayashi T, Ebata R, Matsumoto H, 
Hibi H. Mutational landscape of Japanese patients with oral 
squamous cell carcinoma from comprehensive genomic 
profiling tests. Oral Oncol 2024; 159: 107079.  
https://doi.org/10.1016/j.oraloncology.2024.107079 

[64] de Camargo Cancela M, Voti L, Guerra-Yi M, Chapuis F, 
Mazuir M, Curado MP. Oral cavity cancer in developed and 
in developing countries: population-based incidence. Head 
Neck 2010; 32(3): 357-67.  
https://doi.org/10.1002/hed.21193 

[65] Mahboubi K, Nakoneshny SC, Sauro K, Roberts S, Hart R, 
Matthews TW, et al. The Association of Ethnicity and 
Oncologic Outcomes for Oral Cavity Squamous Cell 
Carcinoma (OSCC). Cancers (Basel) 2024; 16(11): 2117.  
https://doi.org/10.3390/cancers16112117 

[66] Warnakulasuriya S. Global epidemiology of oral and 
oropharyngeal cancer. Oral Oncol 2009; 45(4-5): 309-16.  
https://doi.org/10.1016/j.oraloncology.2008.06.002 

[67] Chen PH, Mahmood Q, Mariottini GL, Chiang TA, Lee KW. 
Adverse Health Effects of Betel Quid and the Risk of Oral 
and Pharyngeal Cancers. Biomed Res Int 2017; 2017: 1-25.  
https://doi.org/10.1155/2017/3904098 

[68] Lee YC, Young CK, Chien HT, Chin SC, Iandelli A, Liao CT, 
et al. Characteristics and outcome differences in male and 
female oral cavity cancer patients in Taiwan. Medicine 2021; 
100(44): e27674.  
https://doi.org/10.1097/MD.0000000000027674 

[69] Angadi PV, Patil PV, Angadi V, Mane D, Shekar S, 
Hallikerimath S, et al. Immunoexpression of Epithelial 
Mesenchymal Transition Proteins E-Cadherin, β -Catenin, 
and N-Cadherin in Oral Squamous Cell Carcinoma. Int J 
Surg Pathol 2016; 24(8): 696-703.  
https://doi.org/10.1177/1066896916654763 

[70] Huang Z, Su Q, Li W, Ren H, Huang H, Wang A. MCTS1 
promotes invasion and metastasis of oral cancer by 
modifying the EMT process. Ann Transl Med 2021; 9(12): 
997-997.  
https://doi.org/10.21037/atm-21-2361 



Selecting the Appropriate Oral Cancer Cell Line Journal of Cancer Research Updates, 2025, Vol. 14     289 

[71] Kim SK, Cho SW. The Evasion Mechanisms of Cancer 
Immunity and Drug Intervention in the Tumor 
Microenvironment. Front Pharmacol 2022; 13.  
https://doi.org/10.3389/fphar.2022.868695 

[72] Dine J, Gordon R, Shames Y, Kasler MK, Barton-Burke M. 
Immune checkpoint inhibitors: An innovation in 
immunotherapy for the treatment and management of 
patients with cancer. Asia Pac J Oncol Nurs 2017; 4(2): 127-
35.  
https://doi.org/10.4103/apjon.apjon_4_17 

[73] Kythreotou A, Siddique A, Mauri FA, Bower M, Pinato DJ. 
PD-L1. J Clin Pathol 2018; 71(3): 189-94.  
https://doi.org/10.1136/jclinpath-2017-204853 

[74] Zhou X, Cao Y, Zhou M, Han M, Liu M, Hu Y, et al. 
Decreased CD44v3 expression impairs endometrial stromal 
cell proliferation and decidualization in women with recurrent 
implantation failure. Reproductive Biology and Endocrinology 
2022; 20(1): 170. 
https://doi.org/10.1186/s12958-022-01042-w 

[75] Vychaktami KK, Amtha R, Gunardi I, Zain RB. The effect of 
herbal medicine in reducing the severity of oral lichen planus: 
A systematic review and meta-analysis. Dental Journal 
(Majalah Kedokteran Gigi) 2022; 55(3): 165-173.  
https://doi.org/10.20473/j.djmkg.v55.i3.p165-173 

 

 

Received on 30-11-2025 Accepted on 26-12-2025 Published on 31-12-2025 
 
https://doi.org/10.30683/1929-2279.2025.14.28 

© 2025 Wijaya et al.; Licensee Neoplasia Research. 
This is an open-access article licensed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the work is properly cited. 
 

 


