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FY2025 (2025/4/1-2026/3/31) Progress Report:

In this fiscal year, we successfully explore an impact of the cyclic guanosine monophosphate-adenosine monop
hosphate synthase (cGAS)-stimulator of interferon genes (STING)-TANK-binding kinase 1 (TBK1) signaling on
human melanomagenesis using both immunohistochemistry and rigorous statistical analyses. cGAS-STING signali
ng is a pivotal pathway to induce innate immuine responses by detecting cytosolic DNA, which is released dur
ing tumorigenesis due to aberrant genomic events such as chromothripsis. Although an activation of cGAS-STI
ING signaling is crucial in melanomagenesis, a detailed examination to explore an activation of that signaling i
n melanomas using clinical specimens is limited to date. We collected 60 human specimens of melanomas wif]
h a variety of pathological stages and subsets, and performed immunohistochemistry using antibodies against c|
GAS, STING and phopho-TBK1 at serine 172 (p-TBK1) (Figure 1). We captured whole slide images using Hal
mamatsu Photonics NanoZoomer and acquired images were transferred to artificial intelligence (Al) assisted imal
ge analyzer HALO. With this method, we quantified expressions of cGAS, STING and p-TBK1 in melanoma c
ells by excluding expressions of those genes in surrounding inflammatory infiltrates and endothelial cells. We f
urther analyzed those expressions and various clinical parameters statistically in order to explore an impact of
cGAS-STING-TBK1 signaling on human melanomagenesis. This analysis revealed that cGAS expression decreas
ed from pTis-pT1 to pT2-pT4, which suggested that cGAS suppressed the progression from early melanomas i
nto invasive melanomas by exerting innnate immune responses. Furthermore, ROC analysis based on the predic
tive model for cGAS expression revealed the most discriminative value at the tumor thickness of 0.90 mm (Fi
gure 2). Considering that melanomas with the tumor thickness of less than 0.80 mm will not metastasize, cGA|
S expression may suppress the progression of melanomas in terms of this statistical analysis emphasizing on tu
mor thickness. In this fiscal year, our international collaboration successfully steps forward to the initial elucida]
tion of innate immunity and melanomagenesis in terms of an activation of cGAS-STING-TBK1 signaling and {
umor thickness.
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Figure 1 Expression of cGAS, STING and p-TBK1 in melanomas
using immunohistochemistry.
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Figure 2 cGAS expression decrease from pTis-pT1 to pT2-pT4 (left). ROC analysis
revealed the predictive model for cGAS expression can predict with the most
discriminative value at the tumor thickness of 0.90 mm (right).




