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Background

CD39 expression is upregulated in the tumor microenvironment (TME),
which is characterized by high levels of extracellular ATP (eATP) and low
pH. CD39 catalyzes the rate-limiting degradation step of this
immunostimulatory ATP, leading to a rise In Immunosuppressive
adenosine (ADQO). CD39 displays broad expression on endothelial cells
and macrophages, which represents a significant peripheral sink for CD39
targeting antibodies. Our strategy aims to circumvent this problem through
delivery of pH-selective anti-CD39 blocking antibodies that will achieve a
high target occupancy in the tumor, maintaining eATP and inhibiting ADO
generation to enhance anti-tumor immunity.
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Figure 1. CD39 function in the tumor microenvironment. A) Tumors
present a complex microenvironment containing numerous cell types
including tumor cells, stromal cells and immune cells. Local hypoxia and
altered metabolism generate localized acidic (~ pH 6) regions. B) Cell
death in the TME results in release of large amounts of immunostimulatory
ATP. CD39 metabolizes ATP to ADP and AMP, which is then degraded to
the immunosuppressive molecule adenosine by CD73. Inhibition of CD39
in the TME results in accumulation of ATP and a decrease in adenosine,
favoring immune responses and tumor cell killing. High eATP may also
have direct effects on tumor cell survival.

Methods

Anti-CD39 antibodies were generated through a yeast-based screening
platform and characterized for efficacy of blocking CD39 activity. Cell lines
(HEK293 stably overexpressing CD39, parental HEK293, CD39* SK-MEL-
28, and CD39* ARH77) or soluble CD39 protein were incubated with
candidate antibodies. CD39 enzymatic activity was determined with
complementary assays (see Figure 5).
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