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Introduction

• JC Polyomavirus (JCPyV) is a circular 

double-stranded DNA virus that 

causes benign infection and viral 

replication in the kidney tubules. 

• It can only infect humans, with a 

seroprevalence of ~60-80% in the 

healthy population. 

• Severe immunosuppression may lead to JCPyV reactivation, 

which causes JC to exit the kidney and enter the brain. 

• Reactivation of JCPyV leads to progressive multifocal 

leukoencephalopathy (PML); an often fatal, demyelinating 

disease of the brain. 

• After PML diagnosis, 

there is about a 30-50% 

mortality within the first 

few months. 

• Currently, no treatment 

for PML. 

Figure from: A.K. Bag, et al. JC Virus Infection of the Brain American 
Journal of Neuroradiology Oct 2010, 31 (9) 1564-1576

• Studies in renal transplant recipients showed that vitamin D 

deficiency may increase BK polyomavirus burden; but the 

role of vitamin D in JCPyV infection remains unexplored.

• Vitamin D could exert immunomodulatory effects on immune 

cells, including human natural killer (NK) cells. 

• NK cell cytotoxicity is key to controlling JCPyV. 

Hypothesis and Methods

Vitamin D, also known as calcitriol, will improve NK cell function 

in response to JCPyV infection, as well as decrease direct 

infection of susceptible cell types. 

Flow Cytometry

Readouts:
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- NKG2C/D

- Vitamin D 

Receptor

Immunofluorescence

Readouts:

- VP1

- T-antigen

Results

Figure 1: Calcitriol 
Increases NK Cell 
Degranulation and 
Decreases IFN-γ. A) 
Calcitriol stimulation of 
human NK cells in co-
culture with JC-infected 
SVGA cells exhibited 
higher levels of 
degranulation via CD107a. 
B) Trending decrease in 
IFN-γ by NK cells following 
treatment with calcitriol. 
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Figure 2: Calcitriol 

Increases NK Cell 

Activation. A) Increase 
in NKG2C expression by 
human NK cells 
following calcitriol 
stimulation. B) Trending 
increase in NKG2D 
expression on NKs after 
calcitriol. 
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Figure 3: Confirmation 

of Vitamin D Receptor 

Expression. A) 
Simplified schematic of 
downstream vitamin D 
receptor signaling. B) NK 
cells upregulate VDR 
after encountering 
JCPyV, rather than 
solely with calcitriol 
stimulation. 
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Figure 4: Calcitriol Decreases JCPyV Viral Proteins. 

A) Representative image of SVGA cells, infected with 
JCPyV for 11 days, MOI = 1. Stained for IF using 
antibodies against VP1 and T-antigen. B) JC viral 
genome graphic. C) Quantification of area expressing 
T-antigen, VP1, and co-localization of both in infected 
SVGA cells given calcitriol. 
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JCPyV Figure from: Ahye N, et al. International Journal of Molecular Sciences. 2020.
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Conclusions

• Calcitriol supplementation bolsters NK cell functionality 

in response to JCPyV via increased CD107a

• NK cells also exhibit increased activation following 

calcitriol treatment, shown by higher NKG2C and NKG2D

• Human NK cells upregulate VDR in response to JCPyV

• Treating target cells of JCPyV infection directly with 

calcitriol decreased viral proteins, VP1 and T-antigen

Future Directions

• Further profile human NK cells following calcitriol 

treatment 

• NKG2A, perforin, granzyme, and exhaustion 

marker expression

• Investigate effects of calcitriol downstream of the vitamin 

D receptor

• Treat other JCPyV susceptible cell types with calcitriol to 

assess ability to decrease overall infection

• Primary astrocytes, oligodendrocytes, and kidney 

epithelium
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