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Background

Q1: Can we characterize LAG-3 and PD-1 expression kinetics in relation to iNKT cell activation? 

Q2: By blocking PD-1 alone, or in conjunction with LAG-3, can we enhance iNKT immune function?

A) One hallmark of chronic HIV infection is immune system exhaustion
❑ Loss of immune system effectiveness
❑ Cellular Immune Exhaustion Markers = LAG-3, PD-1, etc…

B) Innate Natural Killer T (iNKT) 
cells are powerful immune cells

C) iNKT immune cells are 
exhausted and dysfunctional in 
chronic HIV infection

❑ iNKT cells are 
quick + critical 
responders: link 
innate & adaptive 
immunity



Hypothesis & Methods

Hypothesis 2: Blocking 
PD-1 and/or LAG-3 via an 

antibody blockade 
system will enhance cell 

function in vitro by 
measure of proliferative 

ability

Hypothesis 1: Expression of exhaustion 
markers LAG-3 and PD-1 is negatively 
correlated with iNKT cellular function

n = 4

n = 9



Results
LAG-3 and PD-1 Kinetics 

Assay (n=4): LAG-3 percent 
and median fluorescence 

intensity (MFI) peaked at Day 
7 and 4, respectively, with a 
steep decrease by peak iNKT 
proliferation (Day 10). PD-1 

percent expression remained 
relatively elevated, while MFI 
peaked at Day 4 with a steep 

decrease at peak iNKT 
proliferation.

iNKT Proliferation +/- PD-1 and/or LAG-3 Blockade 
Assay (n=9): The presence of the anti-PD-1 blockade 

causes substantial iNKT cell proliferation when 
compared to the no blockade condition. The anti-PD-1 

+ anti-LAG-3 dual blockade system shows enhanced 
proliferative capacity in most donors, when compared 

to the single PD-1 blockade condition. U
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Implications of Study
❑ First study to characterize multi-day LAG-3 and PD-1 expression kinetics on iNKT cells 

upon activation

❑ In chronic HIV infection, iNKT cells are exhausted with upregulated LAG-3 and/or PD-1

❑ We believe that by blocking PD-1 and/or LAG-3 via antibody blockade immunotherapy, 
will can reverse iNKT cell exhaustion and enhance cellular function

❑ This novel proliferation model works as proof that the iNKT cell population in HIV-
positive individuals has potential to be restored

Overall Goal: Reverse HIV-mediated dysregulation of iNKT function in an 
effort to boost viral control in a functional HIV cure approach, as well as 

ameliorate the immune response against opportunistic infections


