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Abstract 

	 Accumulated numbers of papers mention the role mechanism of neoplasm process and factors contributed to this 
entity. Many factors that may contribute to the initiation of tumors have been studied, mainly stem cells. We are going to 
review the results of that studies related to oral squamous cell carcinoma (OSSC), as the most common cancer in the oral 
cavity. The most relevant cause of OSSC is the heavy smoking of tobacco and alcohol consumption. In addition to other risk 
factors such as lifestyle. Many biomarkers have been detected and studied as to their potential role in the pathogenesis of 
this carcinoma. One of those factors is LGR5, which is one of the novel markers that label stem cells. LGR5 is also a literary 
known as Leucine-rich repeat-containing G-protein coupled, it is a well-known marker of stem cells in several tissue.
In literature, many news papers refer to the possible role of this LGR5 in many variants of cancers in different organs, but 
there is not enough data according to the role of LGR5 in oral cancers in general, and the possible prognostic factor of it as 
well.
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Introduction 

	 According to the epidemiologic studies released by the 
World Health Organization, cancers have been proven to raise 
the rate of mortality more than heart diseases and stroke [1,2].

	 Oral squamous cell carcinoma is considered as the most 
common malignancy in the oral cavity. Its prevalence tends to 
occur in developing countries, especially south-central Asia [3, 
4].

	 In the oral cavity, squamous cell carcinoma is more at-
tributed to the heavy smoking of tobacco and alcohol consump-
tion. In addition to other risk factors such as lifestyle, a diet rich 
in fat and lack of fruit and vegetables, and low socioeconomic 
status [5].

	 Death associated with these cancers reaches 292000 ( 
about 3.6%). In 2030 it will reach 856000 cases [6].

	 Many biomarkers have been proved to play an import-
ant role in the pathogenesis of this carcinoma. These biomarkers 
have a prognostic and/or a therapeutic value as to the oral squa-
mous cell carcinoma. 

	 Previous studies mentioned many biomarkers that 
have contributed to this initiation such as cyclin D1, fibroblast 
growth factor receptor (FGFR1), epidermal growth factor recep-
tor (EGFR), BCL2, E-cadherin, P53, c-MYC, COX-1 and LGR5, 
and many others [7-9].

	 Yet the presence of cancerous stem cells remains the 
main cause of recurrence after treatment. And extirpation of 
those stem cells assures the long-lasting cure of cancer [10].

	 Biologically, stem cells are known as cells that have the 
ability to differentiate into any mature cells of a specific tissue 
[11, 12]. Accumulated studies have been carried out in order to 
recognize and identify markers of stem cells as well as their role 
in the recurrence of variant types of tumors, mainly because of 
their property of self-renewal through differentiation. Though 
these cells could be used in the purpose of therapeutic fields, es-
pecially cancers [13, 14].  

	 Obvious evidence suggested that stem cells exist in the 
hematopoietic system and these have the ability to give rise to 
several tissues specific stem cells or progenitor cells [15, 16].

	 Wnt pathway has been revealed as an essential regulator 
of stem cells. Activation of this pathway is highly associated with 
cancer pathogenesis. The self-renewal ability of stem cells and/or 

progenitor cells is mediated by the Wnt pathway and this mech-
anism is destructed in cancerous cells which is the main key in 
malignant transformation [ 17-19].

	 LGR5 is one of the markers that label stem cells. LGR5 
or what is literary known as Leucine-rich repeat-containing 
G-protein coupled (it is also referred to as Gpr49), is a well-
known marker of stem cells in several tissue. This protein is in-
volved in the canonical Wnt signaling pathway. Its main function 
is to maintain adult intestinal stem cells during postembryonic 
development [20, 21]. 

	 It is also expressed in rare cells of several tissues such 
as the stomach, intestinal stem cells, and secondary germ of the 
telogen hair follicle [22, 23].

	 As it has been mentioned above, stem cells in the skin 
and intestinal epithelium are regulated by the Wnt pathway. In 
this pathway Wnt bind to frizzled/LRP co-receptor complex that 
will activate the canonical signaling pathway. This will activate 
the canonical signaling pathway and result in the inactivating 
of APC destruction complex and as a result β-catenin stabiliza-
tion. β-catenin then translocates to the nucleus where it binds 
TCF transcription factors and activates Wnt-target gene LGR5. 
LGR5 in turn, encode seven membranous proteins for coupling 
to G-protein [24, 25] (figure 1). 

	 LGR5 gene is proved to be expressed in other cancers 
such as oral, liver, lung, colon, and ovary [26, 27]. 

	 It has been revealed that LGR5 homozygous distribu-
tion resulted in neonatal lethality, ankyloglossia, ingestion of air 
at birth, and gastrointestinal tract dilation [28, 29].

	 An interesting result showed that LGR5 is selectively 
expressed in the taste bud tissue of the posterior tongue. LGR5 is 
strongly expressed in cells at the base of circumvallate and foliate 
papillae and weakly expressed in the basal area of taste buds [30, 
31].

	 Stem cells that are restricted in tissue microenviron-
ment are called niches. Signals that are generated from these 
cells, control cell cycle, maintain cell-renewal or going through 
differentiation [32]. 

	 In another word, niches also play a critical role in the 
fate of daughter cells, to remain as stem cell and keep stem cells 
pool (preventing cancer formation as well) or to differentiate 
[33]. 
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Figure 1: targeting LGR5 in colorectal cancer (39)

	 Wnt signaling pathway plays an important role in ac-
tivation or silencing the proliferation of stem cells reservoirs. 
Dis-activation of Wnt signaling by removal of Tcf4 or β-catenin 
or by activation the Wnt inhibitors leads to end any proliferation 
activity. So what happens in cancer formation is the activation of 
the Wnt pathway through several mutations within the cell [23].

	 Tcf4 is a transcription factor, when bonding with β-cat-
enin, activates expression of the Wnt gene. So in absence of this 
factor cell proliferation will stop.

	 In the cell nucleus, stabilized β-catenin binds with the 
Tcf transcription factor, which in turn leads to Wnt-target gene 
transcription. Tcf interacts with SMAD4 which will cause the 
connection of Wnt and BMP signaling pathways. The phosphor-
ylation process of Tcf by Nemo-like kinase or the interaction be-
tween β-catenin and ICAT will badly trigger the Wnt pathway 
[34, 35].

LGR5 expression in other oral lesions:

	 LGR5 expression was found to be associated with in-
creased potential of malignancy in oral epithelial dysplasia. An-
drew, et al. suggested that LGR5 was restricted to the basal layer 
of normal oral epithelium. Then it became intense in severe dys-
plasia and uniformly diffused through poorly differentiated oral 
squamous cell carcinoma [36].

	 Boddupally mentioned in his research that LGR5 pos-
itive stromal stem cells have merits of neural crest stem cells 
including clonal growth and multipotential differentiation. As 
LGR5 plays an important role in taste bud differentiation, this 
study suggested its role in tongue wound healing [37].

	 In general, markers of stem cells in oral cancers (CD44, 
CD34, CD29, BMI, LGR5, LGR4,…..etc.) remain targets for nov-
el therapeutic strategies to reduce cancer stem cells in various 
cancers, including oral cancers [38].

	 Critical evaluation of potential & limitation of employ-
ing biomarkers of cancer stem cell as prognostic factors:

	 Previous studies suggested many biomarkers that play 
a remarkable role as cancer stem cells (CSCs) in squamous cell 
carcinoma initiation and other tumors as well.

	 These factors include; CD34, CD24, CD133, CD44, 
CD29, CD 39, BMI1, PDPN, LGR5,LGR, ABCG2, dentin sialo-
phosphoprotien (DSPP)….and others. 

	 The last factor has been correlated to tumor behavior 
(aggressiveness and prognosis). Interestingly, silencing DSPP has 
been associated with the decreased potential of oral neoplasia.

	 Also, BMI1, PDPN, and CD133 have been expressed in 
most head and neck squamous cell carcinomas (HNSCCs) in the 
invasion front.

	 Tumor-associated macrophages (TAMs) are connected 
with markers of cancer stem cells and influence the survival of 
oral squamous cell carcinoma (OSCC), suggesting to play a crit-
ical role as a potential prognostic factor in OSCC.

	 These two factors are studied as a component of the 
tumor microenvironment, and this microenvironment plays an 
important role in tumor development.

	 Macrophages have two main types: M1: which has an-
ti-tumor features whereas M2 triggers invasion and metastasis. 	
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	 In neoplasia, TAMs tend to possess an M2-like pheno-
type.

	 Some biomarkers that are associated with TAMs are CD 
68 and CD 163.

	 CD68 is used to recognize TMAs. While CD163 was 
suggested to mark the poor prognosis and decreasing overall 
survival in many cancers.

Conclusion

	 Because of the expression of LGR5 in variant organs, 
it may represent a global marker of stem cells. The role of LGR5 
was explained in the tumorgenesis, by activating (with other stem 
cells) the Wnt signaling pathway, which would cause cytoplasmic 
β-catenin to be accumulated. The last progress is associated with 
tumoegenesis.

	 There are not enough studies on the role of LGR5 in 
oral squamous cell carcinoma. More researches are needed to be 
done in this context and to be linked to the metastasis of this 
carcinoma in order to define its role as a prognostic and/or ther-
apeutic markers for this carcinoma.
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