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SARS-CoV uses ACE2 and CD209L  
receptors in infection

Abstract
Diabetes causes an increase in the expression of 
Angiotensin-converting enzyme 2 (ACE 2). In fact, the 
receptor ACE2 is a portal of entry of SARS-CoV. in this 
discussion, we focus on another receiver, CD209L, 
which also facilitates entry of SARS-CoV into the cell in 
diabetic subjects. (Clin Diabetol 2021; 10; 3: 243–244)
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Diabetes is a rapidly growing public health prob-
lem, and it is a well-known risk factor for infectious 
disease because it weakens the immune system. 

In healthy subjects, acute hyperglycemia has been 
shown to reduce neutrophil degranulation.

Natural killer (NK) cells play a crucial role in defend-
ing the body against infections and tumors. These cells 
have the ability to recognize and treat tumors and viral 
or bacterial infections. Their activity is regulated by 
activating receptors, including NKp30, NKp44, NKp46, 
NKG2C and NKG2D, which all bind ligands present 
at the surface of tumors or infected cells; NKp46 is  
a specific NK receptor able to recognize various in-
fluenza hemagglutinins, and NKG2D is expressed on 
NK cells, CD8-positive TCRab T cells, and CD8-positive 
TCRcdT cells [1].

Diabetes alters NK cell phenotype and function; in 
fact, patients with type 2 diabetes have an abnormal NK 
cell phenotype with a significant decrease in frequency 
of both NKp46- and NKG2D-positive NK cells, in addi-
tion to functional defects of the NK cell population, 
which showed reduced degranulation [1]. 

SARS-CoV uses his crucial receptor ACE2 (angio-
tensin-converting enzyme 2) as a portal of entry [2]. 
But there is a second receptor, CD209L, a C-type lectin 
family (also called L-SIGN, DCSIGNR, and DC-SIGN2), 
which has been identified as a functional SARS coro-
navirus receptor in cell lines, and it can also serve as  
a portal of entry for infectious SARS-CoV [3, 4]. 

Both SARS-CoV receptors of ACE2 and CD209L are 
expressed in the organ/tissue-derived endothelial cells in 
human. The expression of ACE2 receptor is the highest 
in the human lung microvascular endothelial cells, and 
lowest in the lymphatic endothelial cells [3]. CD209L 
is expressed in human lung in type II alveolar cells 
and endothelial cells, both targets for SARS-CoV [4],  
but it is relatively higher in the human lymphatic en-
dothelial cells [3]. 

Coronaviruses bind to their glycoprotein receptors 
by the 200-kDa spike glycoproteins, S, which are some 
of the largest viral spike glycoproteins. Moreover, it is 
possible that different domains within a single S pro-
tein could recognize multiple alternative receptors. In 
addition, the large S glycoprotein of SARS-CoV uses 
both ACE2 and CD209L in virus infection and patho-
genesis [3, 4].

The effect of acute hyperglycemia on ACE2 ex-
pression which might facilitate viral cell entry is well 
documented [2]. Furthermore, diabetes disrupts C-type 
lectin function. Indeed, within the immune system, 
host-pathogen and regulatory host-host interactions 
operate through binding of oligosaccharides by C-type 
lectin; hyperglycemia affects protein-oligosaccharide 
interactions via competitive inhibition [5].
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