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P-selectin glycoprotein ligand-1 (PSGL-1) is a homodimeric 
mucin-like glycoprotein primarily restricted to cells of 
hematopoietic origin. Although, it may be present on some 
non-immune cells such as epithelial cells lining the fallopian 
tube, microvascular endothelial cells, and platelets, PSGL-
1 is broadly expressed on most immune cells including 
neutrophils, monocytes, dendritic cells and lymphocytes 
(1,2). PSGL-1 on leukocytes mediates interactions with 
P-selectin and E-selectin present in activated endothelium 
with a major role in leukocyte adhesion and transmigration 
as it is responsible for the initial steps of the extravasation 
cascade (1,2). PSGL-1 is also responsible for controlling 
T cells trafficking into lymphoid and inflamed tissues 
conferring to this receptor a pleiotropic nature (3,4). This is 
important in the context of chronic infection, autoimmune 
and allergic diseases and also in cancer, where loss of T 
cells responsiveness may hinder an effective control of the 
immune response mediated by T cells (5,6). Functional 
polarization of T cells responses contribute to the outcome 
of certain diseases. In this sense, type 1 immune responses 
provide beneficial immune protection against acute 
infections caused by viruses and intracellular bacteria, 
whereas cytotoxic effects triggered by CD8+ T cells and 
CD4+ T helper 1 (TH1), are critical players of the immune 
response against cancer (5,6). As these CD8+ and CD4+ 
TH1 cells display antitumor activity, downregulation of T 
cells population is an impediment to control and eliminate 
cancer cells.

Chronic viral infection may induce T cells dysfunction 
characterized by reduced proliferation, impaired cytokine 

production and altered co-stimulatory and inhibitory 
s ignals  due to repetit ive antigen st imulation (7) . 
Dysfunctional T cells can also be found in cancer as this 
is a dynamic antigen-driven differentiation event during 
tumor development, facilitating cancer growth (8).  
The dysfunctional state of T cells is commonly called 
exhaustion, on the basis of similarities to dysfunctional T 
cells in chronic infections. The majority of our knowledge 
about CD8+ T cells exhaustion is derived from models of 
chronic infections in mice, normally using the lymphocytic 
choriomeningitis virus (LCMV) infection model (9,10). 
In comparison to chronic infections, T cells dysfunction 
in cancer has genetic differences that may be explained by 
the diversity of the microenvironments (11,12). In a recent 
study by Tinoco et al., they found that PSGL-1 located 
on the surface of T cells, acts as a negative regulator of 
T cells function (Figure 1). These authors demonstrate 
that PSGL-1 has the capacity to dampen T cells signals 
promoting the exhaustion of T cells through the induction 
of multiple immune checkpoint receptors (13). PSGL-1 
was highly expressed on T cells after chronic viral infection 
with LCMV. Using mice lacking PSGL-1, they found that 
virus-specific T cells were preserved in increased numbers 
resulting in enhanced survival and reduced expression of 
inhibitory receptors including programme cell death protein 
1 (PD-1). This is important in terms of disease, as T cells 
exhaustion is commonly linked to expression of multiple 
inhibitory molecules that can affect survival after viral 
infection (14,15). In the absence of PSGL-1, reduced viral 
titers of LCMV were found although increased mortality 
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was also observed due to elevated levels of pro-inflammatory 
cytokines associated to increased inflammation and tissue 
damage (13). In addition, CD8+ and CD4+ T cells survival 
was improved after LCMV infection when PSGL-1 is 
missing. This is consistent with an acute pneumonia model 
of infection caused by Streptococcus pneumoniae as T cells 
counts were higher in mice lacking PSGL-1. During 
pneumonia, PSGL-1 controls the severity of pneumococcal 
dissemination from the lung to the bloodstream. In systemic 
infection, a major role of PSGL-1 in host defense is to clear 
the bacteria in the systemic circulation controlling bacterial 
replication (16). 

In the context of T cell receptor (TCR) stimulation, 
Bradley and colleagues, demonstrated that PSGL-1  
negatively regulates TCR signaling observing an increased 
expression of inhibitory receptors such as PD-1, limiting 
the survival of CD8+ T cells, which exacerbated T cells 
exhaustion (Figure 1) (13). This kind of response is 
very relevant in the cancer field, as tumor-infiltrating 
lymphocytes linked to progressing tumors and metastatic 
lesions, express high levels of inhibitory receptors including 
PD-1 (17,18). In the absence of PSGL-1, CD8+ T cells 
have reduced inhibitory receptor expression which may 

be a useful immunotherapeutic target against cancer (13). 
In this sense, chemotherapy using specific monoclonal 
antibodies that hamper the interaction of certain inhibitor 
receptors such as PD-1, can improve anti-tumor T cells 
responses and produce tumor regression, especially in 
patients with advanced melanoma (19,20). The study by 
Tinoco et al. is relevant from the anti-cancer perspective, 
as PSGL-1 limits anti-tumor responses by promoting 
high levels of PD-1 expression and loss of multifunctional 
effectors, whereas in the absence of PSGL-1, tumor control 
is enhanced (Figure 1). These findings were obtained by 
injecting melanoma tumor cells in wild-type mice and null 
mice in PSGL-1 observing that in the absence of PSGL-1 
a significant proportion of mice did not develop melanoma 
whereas all the wild-type mice had tumors. The numbers 
of tumor infiltrating CD44hi effector CD8+ and CD4+ T 
cells were significantly increased in mice lacking PSGL-1  
and the expression of PD-1 on both CD4+ and CD8+ T 
cells was lower in the absence of PSGL-1 (13). This study 
demonstrates independent roles of PSGL-1 in the immune 
regulation of T cells responses against cancer and also 
against chronic viral infection. The results by Tinoco et al.,  
confirm that PSGL-1 plays a key role as a negative 

Figure 1 Schematic representation of the impact of PSGL-1 activation or inhibition in terms of host immune response mediated by T cells 
and the consequences for infectious diseases and cancer therapy. PSGL-1, P-selectin glycoprotein 1 ligand; TCR, T cell receptor; PD-1, 
programme cell death protein 1.
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regulator of the T cells response that can be used by certain 
virus associated to persistent infection, to control effector 
T cells, producing chronical disease. Interestingly, PSGL-1  
also represses T cells responses in the context of tumor 
development, demonstrating the broad activity of this 
cellular ligand in the regulation of the immune response. 

Overall, the relevance of these findings may be of great 
interest for pharmaceutical companies in order to explore 
the potential benefits of targeting the regulator PSGL-1. 
Activation of PSGL-1 in order to inhibit T cells immune 
responses may be a useful therapy against autoimmune 
diseases including multiple sclerosis, lupus, rheumatoid 
arthritis and psoriasis in which T cells responses are known 
to be dysregulated. As PSGL-1 is a receptor on leukocytes 
involved in the recognition and clearance of S. pneumoniae 
from the systemic circulation, therapies triggering PSGL-1  
expression could potentially be useful against pneumonia and 
invasive disease caused by this devastating human pathogen 
(16). Inhibition of PSGL-1 can also be useful to avoid the 
infection process caused by certain intracellular pathogens 
using this receptor to enter eukaryotic cells and replicate 
intracellularly (16). This is the case of enterovirus 71,  
Anaplasma phagocytophilum or Ehrlichia spp., causing 
hand-foot-mouth disease and granulocytic anaplasmosis/
ehrlichiosis respectively. As lack of PSGL-1 provides 
immunity against chronic viral infection and specific tumors 
by reducing several T-cell inhibitory receptors, this strategy 
may contribute to the development of novel treatments 
against these diseases. There is increased evidence that 
the combination of drugs triggering T cells responses and 
inhibitors of immune checkpoint regulators induce powerful 
and efficient antitumor immune effects, providing broad 
opportunities for clinical development. In this context, 
PSGL-1 inhibitors could be a novel therapeutic approach 
and a promising weapon for patients affected by cancer who 
are not responding efficiently to currently available immune 
checkpoints inhibitors. In addition, combination of PSGL-
1 inhibitors with other immune therapies targeting different 
immune checkpoint regulators, might offer synergistic 
alternatives for patients with cancer or chronic viral infections 
such as hepatitis, than the use of either approach alone. 
Mechanisms of T cells inhibition remain of considerable 
importance for immunotherapy, and a better understanding 
of the natural mechanisms of T cells regulation will provide 
further therapeutic interventions. Although, further 
investigation is required to extend the relevance of PSGL-
1 as key immune checkpoint regulator, the study by Bradley 
and colleagues open a promising potential novel anti-cancer 

therapeutic line by combining PSGL-1 inhibition with 
immune checkpoint regulators of T cells dysfunction. 
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