


Reversal of epigenetic silencing of cGAS and STING in 
melanoma enhances the activity of tumor infiltrating 

lymphocytes

Rana Falahat, PhD
Moffitt Cancer Center



I have NO relevant financial disclosures.  



STING-dependent innate immune signaling 

STING

cGAS

Phospho-IRF3

Barber. Nature reviews. Immunology 2015



STING signaling in antitumor immunity

Corrales. The Journal of Clinical Investigation 2016

STING activation in 
tumor cells

STING 
activation in 

DCs



Activation of STING signaling results in enhanced antigenicity of human melanoma cell lines

Falahat et al. Cancer Immunology Research 2019
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STING signaling is suppressed in a large subset of human melanoma cell lines
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Does promoter hypermethylation silencing mediate 
suppression of STING activity in melanoma cells?



Whole genome methylation profiling identifies a distinct inverse correlation between
promoter hypermethylation and expression of STING in human melanoma cell lines.
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r = degree of correlation between b-value and STING protein expression
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1.00.50
DNA methylation 
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STING promoter

WM266-4 0.65 0.95 0.85 0.7 0.8 0.7 0.8 0.2 0.9 0.9 0.9

WM2032 0.65 0.9 0.75 0.5 0.72 0.68 0.72 0.5 0.82 0.8 0.8

WM239A 0.72 0.82 0.8 0.35 0.5 0.55 0.6 0.62 0.8 0.6 0.8

888-MEL 0.58 0.58 0.6 0.35 0.5 0.48 0.8 0.6 0.85 0.8 0.85

SBCL-2 0.45 0.5 0.52 0.35 0.45 0.45 0.55 0.45 0.6 0.58 0.55

WM1361A 0.13 0.05 0.15 0.05 0.05 0.05 0.23 0.22 0.75 0.45 0.78

1205Lu 0.05 0.05 0.05 0.05 0.05 0.05 0.35 0.2 0.5 0.32 0.6

WM35 0.05 0.05 0.05 0.05 0.05 0.05 0.23 0.18 0.6 0.3 0.48

WM858 0.05 0.05 0.05 0.05 0.05 0.05 0.1 0.1 0.22 0.12 0.3

SK-MEL-28 0.05 0.05 0.15 0.1 0.05 0.05 0.38 0.25 0.52 0.45 0.78

526-MEL 0.05 0.05 0.05 0.05 0.05 0.05 0.15 0.18 0.25 0.12 0.3

A375 0.05 0.05 0.05 0.05 0.05 0.05 0.12 0.2 0.42 0.15 0.35

WM9 0.05 0.05 0.05 0.05 0.05 0.05 0.09 0.12 0.1 0.05 0.1

WM39 0.05 0.05 0.05 0.05 0.05 0.05 0.35 0.25 0.45 0.2 0.4

WM164 0.05 0.05 0.05 0.05 0.05 0.05 0.15 0.18 0.48 0.1 0.4

WM3629 0.05 0.05 0.05 0.05 0.05 0.05 0.12 0.1 0.22 0.12 0.35

Inverse correlation between promoter hypermethylation and expression of STING in 
human melanoma cell lines
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DNA demethylation can rescue STING signaling in human melanoma cell lines
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DNA demethylation can rescue STING signaling in human melanoma cell lines
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Whole genome methylation profiling identifies a distinct inverse correlation between
promoter hypermethylation and expression of cGAS in human melanoma cell lines.

r = degree of correlation between b-value and cGAS protein expression
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DNA hypermethylation silences cGAS expression in human melanoma cell lines
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Activation of cGAS-dependent STING signaling in epigenetically reprogrammed
melanoma cell lines results in enhanced antigenicity.
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Functional STING Signaling
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