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It is well known that angiotensin-converting enzyme 2 (ACE2) is
an important host factor responsible for the attachment of severe
acute respiratory syndrome coronavirus clad 2 (SARS-CoV-2). ACE2
has been predominantly reported to be present in lungs and
nasal mucosa, which is the most common site for the initiation
of COVID-19.1 Apart from lungs, ACE2 is also expressed in heart,
blood vessels, kidneys, brain, intestines, etc. 2 Recently various
locations of the oral cavity have been found to be associated with
differential expression of ACE2 protein, with the tongue being the
most common site. 3 Moreover, the salivary glands have also been
regarded as a potential source of SARS-CoV-2 infection due to the
presence of the ACE2 receptor.4 However, till date there is no strong
scientific evidence that has proved the existence and interaction
of ACE2 protein and spike receptor of SARS-CoV-2 on oral mucosal
and salivary gland epithelial cells.
Oral mucosa is covered by stratified squamous epithelium
(keratinized, nonkeratinized, and specialized mucosa) and is
composed of different strata of cells, which include basal, suprabasal,
spinous, granular, and superficial layers. Besides, nonkeratinocytes
such as melanocytes, Merkel cells, and Langerhans cells are
common residents of the oral mucosa. The tongue is regarded as
a specialized mucosa of the oral cavity and is composed of taste
buds. Taste buds are made up of taste receptor cells, supporting
cells, and basal cells. On a similar ground, the salivary gland is
composed of structurally and functionally different cell types such
as acinar (serous and mucous), myoepithelial, ductal (intercalated,
striated, and excretory), oncocytes, goblet, and stromal (fibroblasts,
defense, etc.) cells.5 With so many variations in the cell types that
are functionally and structurally different, it becomes necessary to
identify the exact cell subset that expresses ACE2 protein.
We speculate that not all but only a few cell subsets of oral
mucosa and salivary glands harbor the expression of ACE2 protein
and, hence, form the targets for the spike receptor of SARS-CoV-2.
This is just like the recently identified ACE2 positive cell subsets
such as type II pneumocytes in the lung, absorptive enterocytes
within the gut, and goblet secretory cells of the nasal mucosa.6
Goblet cells are also a part of salivary gland cellular architecture
and are predominantly located at the entrance of the excretory
duct into the oral cavity.7 Thus, due to the structural and functional
similarity, goblet cells can form the cell subset for the Spike receptor
of SARS-CoV-2. Another possible candidate for the presence of ACE2
protein could be Langerhans cells located in the stratified squamous
epithelium, which are regarded as antigen-presenting cells. At other
body locations such as lungs, Langerhans-type dendritic cells are
known to harbor ACE2 protein on their surface. Similarly, probing
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into the other tissue types is the need of the hour to identify the
exact cell subset in oral cavity. Furthermore, authentication of ACE2
in the salivary gland and in the oral epithelial cells will also help in
the development and authentication of salivary diagnostics for
COVID-19.8
We recommend studies on the immunohistochemical
expression of various locations of the oral cavity to provide
baseline data for establishing the proof of concept. Further
authorization of the ACE2 expression can only be achieved with
highly specific parallel single-cell RNA sequencing with subsequent
confirmation in animal and human models. As proposed recently,
the results of immunohistochemistry studies can be translated
into the development of an ACE2-based rapid diagnostic kit for
the detection of COVID-19 using exfoliative cytology samples.9
It has been speculated that certain oral pathologies cause a
high expression of ACE2 due to the action of interferon-stimulated
gene expression.10 Such pathologies include lichen planus,
aphthous ulcers, candidiasis, and herpes infections. Logically,
such patients are highly susceptible to COVID-19 and should take
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utmost precautions. Due to fibrosis in the submucosal tissue,
ACE2 expression and consequently the nature of susceptibility to
COVID-19 in oral submucous fibrosis is highly unpredictable.11,12
In this regard, immunohistochemical and RNA-sequencing of
ACE2 molecule in these pathologies will help in strengthening the
proposed contention.
Besides expression at RNA and protein levels, a speculation
on the role of epigenetic regulation of ACE2 expression by various
factors, including the role of the microbiome within the oral cavity
tissue microenvironment, seems feasible. Such understanding may
help to reveal the basis of ACE2-specific cell subset identification
in the oral tissues. In addition to identification, quantification of
the ACE2 protein positive cells is the need of the hour to better
understand the pathogenesis of COVID-19.
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