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1. Introduction
Oral squamous cell carcinoma (OSCC) is one of the 

most common malignant tumors in the head and neck, 
which mainly affects middle-aged and elderly people aged 
40 to 60 years. The incidence of OSCC is higher in men 
than in women. This cancer can occur in any part of the 
mouth, but one of the most common is tongue cancer, 
which usually manifests on both sides of the tongue. [1] 
In addition, gingival cancer, buccal mucosa cancer, palate 
cancer and maxillary sinus cancer are also common types. 
Early symptoms may include abnormal spots or ulcers on 
the tongue or other affected areas, which may be difficult 
to heal. [2] The five-year survival rate of oral squamous 
cell carcinoma (OSCC) is less than 60%, [3] reflecting 
its severity and treatment challenges. The survival rate 
of this cancer is influenced by several factors, the most 
important of which is the stage of cancer discovery. Early 
detected cases usually have higher cure and survival rates, 
but many cases have progressed to advanced stages by the 
time they are diagnosed because early symptoms may not 
be obvious or easily overlooked. In addition, the patient's 
age, overall health status, and the specific location of the 
cancer are also important factors affecting survival. For 
example, cancers in areas of the mouth that are less vi-

sible, such as deep in the throat, may be more difficult to 
detect early. [4] Treatment methods include surgical resec-
tion, radiotherapy and chemotherapy, but the success of 
treatment and the prognosis of patients largely depend on 
the type, location and stage of cancer development. Due 
to the complexity of this cancer, comprehensive treatment 
planning and early diagnosis tailored to each patient are 
key to improving survival. Leukocyte differentiation an-
tigen 109 (CD109) is a cell surface glycoprotein that is 
attached to the cell membrane by a glycosyl phosphatidy-
linositol (GPI) -anchoring mechanism. [5] The structure 
and function of CD109 enable it to play an important role 
in a variety of biological processes, especially in the regu-
lation of the immune system and the development of cer-
tain diseases. In the field of oncology, the expression level 
and pattern of CD109 may be related to tumor develop-
ment, invasiveness, and patient prognosis. [6] Therefore, 
it is being investigated as a potential biomarker to aid in 
diagnosis, monitoring of treatment effects, and predicting 
clinical outcomes in certain cancers. [7] As a coreceptor 
of transforming growth factor⁃β (TGF⁃β), CD109 inhi-
bits Tgf-β signaling pathway by regulating the endocyto-
sis and degradation of Tgf-β receptor [8], thus affecting 
the occurrence and development of tumors. In this study, 
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immunohistochemistry was used to detect the expression 
of CD109 in OSCC and normal oral mucosa and to pre-
liminarily explore the clinicopathological significance of 
CD109 expression in OSCC.

2. Materials and Methods
2.1. Access to bioinformatics information

The online TIMER2.0 database (http://timer.comp-
genomics.org/) was used to detect the expression level of 
CD109 mRNA in various cancer tissues. CD109 mRNA 
expression in tumor and normal tissue data from UAL-
CAN head and neck squamous cell carcinoma of the data-
base (http://ualcan.path.uab.edu/analysis.html/), the data-
base is based on the TCGA sample, A total of 520 primary 
head and neck squamous cell carcinoma tissues and 44 
normal tissues were included.

2.2. Study design
Wax blocks were selected from the pathology center 

of our unit, and the time span was from January 2015 to 
January 2023. Of these, 20 were normal oral mucosal epi-
thelium and 75 were OSCC (including 24 tongue cancer, 
23 buccal cancer, and 28 gingival cancer), and adult pa-
tients aged between 26 and 80 years were selected. There 
were 40 males and 35 females, 58 cases without lymph 
node metastasis and 17 cases with lymph node metastasis. 
Twenty-three cases were poorly differentiated and 52 cases 
were moderately or well differentiated. Inclusion criteria: 
1. Primary tumor located in the oral cavity; 2. Preoperative 
diagnosis by two experienced pathologists independently; 
3. No adjuvant therapy of radiotherapy or chemotherapy 
was performed before surgery.

The specimens were fixed in 10% neutral formalin, 
routinely dehydrated and embedded in paraffin, and 4μm 
thick sections were prepared, stained with HE, and obser-
ved by light microscopy. The antibody kit was purchased 
from Fuzhou Maixin Biotechnology Development Co., 
LTD. (Fuzhou, China). Rabbit anti-human CD109 poly-
clonal antibody was used. Immunohistochemical staining 
was performed using Roche's EnVision two-step method. 
Detection was performed using the CD109 antibody and 
was performed according to the experimental procedure, 
with known positive tissues selected as positive controls 
and PBS used instead of the main antibody as negative 
controls. This study was approved by the ethics commit-
tee. Signed written informed consent were obtained from 
the patients and/or guardians.

2.3. Evaluation of staining results
Scoring was performed independently by two expe-

rienced pathologists blinded to clinicopathological infor-
mation. Ten fields were randomly selected for each sec-
tion, and 100 cells were counted in each field. The final 
IHC staining score was calculated by multiplying the 
percentage score and the intensity score. The score was 
0 for unstained, 1 for light yellow staining, 2 for brown-
yellow staining, and 3 for dark yellow staining. A score of 
0 was given if less than 5% of the cells were positive. The 
positive cells between 5% and 25% were scored as 1 point. 
The positive cells between 25% and 75% scored 2 points. 
The positive cells were 75% or more, and the score was 3. 
A score of 0-2 indicates negative expression and a score of 
3 or greater indicates positive expression.

2.4. Statistical analysis
Statistic Package for Social Science (SPSS) version 

22.0 statistical software (IBM, Armonk, NY, USA) was 
used for statistical processing, contingency tables were 
used to compare the count data between groups, and Chi-
square test or Fisher's exact probability method was used. 
P<0.05 was considered statistically significant.

3. Results
3.1. The analysis of TIMER2.0 database 

Through the TIMER2.0 database, pan-cancer analysis 
found that the expression of CD109 mRNA was up-regu-
lated in 14 cancer tissues compared with normal tissues 
(including head and neck squamous cell carcinoma) (the 
more * symbols, the greater the difference) (Figure 1). A 
total of 520 primary head and neck squamous cell carci-
noma tissues and 44 normal tissues were studied using the 
UALCAN database, and CD109 mRNA expression was 
significantly higher in head and neck squamous cell car-
cinoma tissues than in normal tissues (p<0.01, Figure 2).

3.2. The expression of CD109 in normal oral mucosa 
and oral squamous cell carcinoma

The expression of CD109 was significantly higher in 
both benign and malignant differentiated oral squamous 
cell carcinoma tissues than in normal oral mucosa tissues 
(Figure 3A-C). There was a significant difference in the 
positive expression rate of CD109 between normal oral 
mucosa group and oral squamous cell carcinoma group 
(P<0.05, Table 1).

3.3. Clinical and pathological features
The expression rate of CD109 in lymph node metastasis 
group was 94%, and that in non-lymph node metastasis 

Fig. 1. Expression of CD109 mRNA in pan-cancer analysis from ti-
mer2.0 database. CD109 is overexpressed in head and neck squamous 
cell carcinoma.

Fig. 2. UALCAN database showed that the expression of CD109 
mRNA in 520 cases of primary head and neck squamous cell carcino-
ma tissues was higher than that in 44 cases of normal tissues (P<0.01).
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for about 3.3% of the genome sequence, a relatively large 
proportion indicating a complex gene structure [10]. The 
GPI-anchoring mechanism is a general way of anchoring 
proteins to the cell membrane. In the case of CD109, the 
GPI anchor allows this glycoprotein to be firmly loca-
lized on the cell surface and thus efficiently participate in 
cell-to-cell communication and signaling. This localiza-
tion is essential for maintaining normal cellular function 
and regulating immune responses [11]. From a functional 
point of view, CD109 may play different roles in different 
cell types and biological processes. In the immune sys-
tem, CD109 may be involved in regulating the activity of 
T cells and other immune cells. Furthermore, in terms of 
tumor biology, CD109 expression and function have been 
found to be of potential importance in the development of 
certain cancers. It may be associated with the prolifera-
tion, migration and invasion of tumor cells [12]. Overall, 
the expression pattern, function, and association with di-
sease of CD109 make it an important target for biomedical 
research, especially in the fields of oncology and immuno-
logy. However, further studies are needed to fully unders-
tand its role in complex diseases [13].

Studies have shown that CD109 is highly expressed in 
squamous cell carcinoma of multiple sites, such as lung, 
esophagus, cervix, skin, etc. [14-16], and CD109 is low or 
not expressed in most normal human tissues [17]. This stu-
dy also confirmed that CD109 is highly expressed in oral 
squamous cell carcinoma, and its expression is very low 
in normal oral tissues. Previous studies have found [18] 
that CD109 plays a role in the transformation of precan-
cerous lesions of oral mucosa into oral cancer. The results 
showed that CD109 was highly expressed in oral squa-

group was 55%, there was significant difference between 
the two groups (P<0.05). The expression rate of CD109 in 
the malignant differentiation group was 91%, and that in 
the benign differentiation group was 22% (P<0.05). The 
expression of CD109 in oral squamous cell carcinoma was 
not correlated with the patient's gender, age, tumor size 
and location (P>0.05, refer to Table 2).

4. Discussion
CD109 is a glycoprotein anchored to the cell surface 

by glycosyl phosphatidylinositol (GPI). This protein plays 
a key role in a variety of biological processes in humans, 
including cell signaling, immune regulation and, in some 
cases, association with disease development [9]. At the 
molecular level, the structural features of CD109 are 
remarkable. Its gene is located on human chromosome 
6 (specifically the 6q region) and consists of 33 exons. 
Together, these exons encode the amino acid sequence 
that forms the CD109 protein. The CD109 gene accounts 

Fig. 3. (A) CD109 expression in normal oral mucosa (ABC ×200); 
(B) CD109 expression in well-differentiated oral squamous cell car-
cinoma (ABC ×200); (C) CD109 expression in poorly differentiated 
oral squamous cell carcinoma (ABC ×200).

Tissue n The positive expression of CD109 (%) P
Normal oral mucosa 20 3 (15)

<0.05
Oral squamous cell carcinoma 75 48 (64)

Table 1. Expression of CD109 in normal oral mucosa and oral squamous cell carcinoma.

Clinicopathologic feature n The positive expression of CD109 (%) P
Gender >0.05
Male 40 27 (68)
Female 35 21 (60)
Age >0.05
<60y 39 28 (72)
≥60y 36 20 (56)
Tumor size >0.05
<2 cm 30 21 (70)
≥2 cm 45 27 (60)
Location >0.05
Gingiva 28 18 (64)
Tongue 24 17 (71)
Cheek 23 13 (57)
Lymphatic metastasis <0.05
Yes 17 16 (94)
No 58 32 (55)
Differentiated degree <0.05
High school differentiation 52 26 (50)
Poorly differentiated 23 22 (91)

Table 2. Relationship between CD109 expression and clinicopathological features of patients with oral squamous cell carcinoma.
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mous cell carcinoma, which was significantly different 
from that in normal oral mucosa (P<0.05). The expression 
rate of CD109 in poorly differentiated OSCC was 91%, 
which was higher than that in well-differentiated OSCC 
(22%). There was a significant difference between the two 
groups (P<0.05), indicating that the expression of CD109 
increased with the malignant degree of oral squamous 
cell carcinoma. It can be speculated that CD109 plays 
an important role in the occurrence and development of 
oral squamous cell carcinoma. This study found that the 
expression of CD109 was not correlated with the patient's 
age, gender, tumor size, and oral tumor location, but the 
high expression of CD109 was more common in patients 
with lymph node metastasis. Moreover, it has been shown 
that CD109 inhibitors can impair the migration and inva-
sion ability of OSCC cells. Thus, the risk of OSCC metas-
tasis can be reduced [19,20]. Therefore, it can be boldly 
speculated that CD109 may be involved in the metastasis 
process of OSCC.

In conclusion, the expression of CD109 in OSCC is 
significantly increased compared with normal oral muco-
sa, and it plays an important role in the occurrence, deve-
lopment and metastasis of OSCC. The higher the positive 
expression of CD109, the higher the possibility of lymph 
node metastasis. Therefore, the high expression of CD109 
can be used as a biological marker for predicting the oc-
currence and lymph node metastasis of OSCC.

Conflict of Interests
The author has no conflicts with any step of the article 
preparation. 

Consent for publications
The author read and approved the final manuscript for 
publication.

Ethics approval and consent to participate
This study was approved by the ethics committee of Ning-
bo Women and Children’s Hospital. 

Informed Consent
Signed written informed consents were obtained from the 
patients and/or guardians.

Availability of data and material 
The data that support the findings of this study are available 
from the corresponding author upon reasonable request.

Authors' contributions
HC and JX designed the study and performed the experi-
ments, RG collected the data, CL analyzed the data, HC 
prepared the manuscript. All authors read and approved 
the final manuscript.

Funding
The research is supported by Zhejiang Provincial Health 
Science and Technology Plan Project (2022KY1185).

References 

1. de Chauveron J, Unger M, Lescaille G, Wendling L, Kurtz C, 
Rochefort J (2024) Artificial intelligence for oral squamous cell 
carcinoma detection based on oral photographs: A comprehensive 
literature review. Cancer Med-Us doi: 10.1002/cam4.6822

2. Lin F, Xiao T, Wang B, Wang L, Liu G, Wang R et al (2024) Me-
chanisms and markers of malignant transformation of oral sub-
mucous fibrosis. Heliyon 10:e23314. doi: 10.1016/j.heliyon.2023.
e23314

3. Trumet L, Ries J, Ivenz N, Sobl P, Wehrhan F, Lutz R et al 
(2023) Does surgery affect systemic immune response? a perio-
perative analysis of TGF-beta, IL-8 and CD45RO. Front Oncol 
13:1307956. doi: 10.3389/fonc.2023.1307956

4. Fonseca TC, Jural LA, Maranon-Vasquez GA, Magno MB, Roza 
A, Ferreira D et al (2023) Global prevalence of human papilloma-
virus-related oral and oropharyngeal squamous cell carcinomas: a 
systematic review and meta-analysis. Clin Oral Invest 28:62. doi: 
10.1007/s00784-023-05425-0

5. Xiong H, Shao S, Yang Y, Wang W, Xiong H, Han Y et al (2023) 
Near-infrared-II Ag(2)S quantum dot probes targeting podoplanin 
enhance immunotherapy in oral squamous cell carcinoma. Biomed 
Pharmacother 170:116011. doi: 10.1016/j.biopha.2023.116011

6. Xu H, Yin Y, Li Y, Shi N, Xie W, Luo W et al (2024) FLOT2 
promotes nasopharyngeal carcinoma progression through sup-
pression of TGF-beta pathway via facilitating CD109 expression. 
Iscience 27:108580. doi: 10.1016/j.isci.2023.108580

7. Chen Y, Zhao Z, Liu J, Fan C, Zhang Z (2023) Identification, 
diversity, and evolution analysis of thioester-containing protein 
family in Pacific oyster (Crassostrea gigas) and immune response 
to biotic and abiotic stresses. Fish Shellfish Immun 145:109330. 
doi: 10.1016/j.fsi.2023.109330

8. Liu X, Jiang B, Cheng A, Guo Y, Wang L, Liu W et al (2023) 
The effects of doxorubicin loaded aptamer S3-linked DNA tetra-
hedrons on nasopharyngeal carcinoma. J Otolaryngol-Head N 
52:79. doi: 10.1186/s40463-023-00673-2

9. Cao P, Chen M, Zhang T, Zheng Q, Liu M (2023) A sialyltrans-
ferases-related gene signature serves as a potential predictor of 
prognosis and therapeutic response for bladder cancer. Eur J Med 
Res 28:515. doi: 10.1186/s40001-023-01496-7

10. Harvey AB, Wolters RA, Deepe RN, Tarolli HG, Drummond JR, 
Trouten A et al (2023) Epicardial deletion of Sox9 leads to myxo-
matous valve degeneration and identifies Cd109 as a novel gene 
associated with valve development. J Mol Cell Cardiol 186:16-
30. doi: 10.1016/j.yjmcc.2023.11.002

11. Cong D, Zhao Y, Zhang W, Li J, Bai Y (2023) Applying machine 
learning algorithms to develop a survival prediction model for lung 
adenocarcinoma based on genes related to fatty acid metabolism. 
Front Pharmacol 14:1260742. doi: 10.3389/fphar.2023.1260742

12. Zhang X, Ma S, Naz SI, Jain V, Soderblom EJ, Aliferis C et al 
(2023) Comprehensive characterization of pathogenic synovial 
fluid extracellular vesicles from knee osteoarthritis. Clin Immunol 
257:109812. doi: 10.1016/j.clim.2023.109812

13. Zhou F, Wang L, Ge H, Zhang D, Wang W (2023) H3K27 acety-
lation activated-CD109 evokes 5-fluorouracil resistance in gastric 
cancer via the JNK/MAPK signaling pathway. Environ Toxicol 
38:2857-2866. doi: 10.1002/tox.23919

14. Zhou S, Sosina OA, Bovijn J, Laurent L, Sharma V, Akbari P et 
al (2023) Converging evidence from exome sequencing and com-
mon variants implicates target genes for osteoporosis. Nat Genet 
55:1277-1287. doi: 10.1038/s41588-023-01444-5

15. Kol I, Rishiq A, Cohen M, Kahlon S, Pick O, Dassa L et al (2023) 
CLPTM1L is a GPI-anchoring pathway component targeted by 
HCMV. J Cell Biol 222:e202207104. doi: 10.1083/jcb.202207104

16. Kim JS, Shin MJ, Lee SY, Kim DK, Choi KU, Suh DS et al (2023) 
CD109 Promotes Drug Resistance in A2780 Ovarian Cancer Cells 
by Regulating the STAT3-NOTCH1 Signaling Axis. Int J Mol Sci 
24:10306 doi: 10.3390/ijms241210306

17. Coulon R, Courte S, Michotte C (2023) Liquid scintillation coun-
ting of electrons from internal conversion for quantifying (109)Cd 



149

CD109 in oral cancer: Clinical implications          Cell. Mol. Biol. 2024, 70(4): 145-149

activity using a 3-photomultiplier tube system and a specific spec-
tral unfolding. Appl Radiat Isotopes 199:110882. doi: 10.1016/j.
apradiso.2023.110882

18. Xu D, Cao M, Wang B, Bi X, Zhang H, Wu D et al (2023) Epige-
netically regulated lncRNAs dissect the intratumoural heteroge-
neity and facilitate immune evasion of glioblastomas. Theranos-
tics 13:1490-1505. doi: 10.7150/thno.79874

19. Yoo HB, Moon JW, Kim HR, Lee HS, Miyabayashi K, Park CH 
et al (2023) A TEAD2-Driven Endothelial-Like Program Shapes 

Basal-Like Differentiation and Metastasis of Pancreatic Cancer. 
Gastroenterology 165:133-148. doi: 10.1053/j.gastro.2023.02.049

20. Danoy M, Poulain S, Jellali R, Scheidecker B, Tauran Y, Leduc M 
et al (2023) Transcriptomic and proteomic studies suggest the es-
tablishment of advanced zonation-like profiles in human-induced 
pluripotent stem cell-derived liver sinusoidal endothelial cells and 
carboxypeptidase M-positive liver progenitor cells cocultured in a 
fluidic microenvironment. Hepatol Res 53:661-674. doi: 10.1111/
hepr.13893


