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[ Abstract |  Targeting cyclic guanosine monophosphate-adenosine monophosphate
synthase (cGAS)-stimulator of interferon genes (STING) pathway is a promising strategy for
tumor treatment. The pattern recognition receptor ¢GAS identifies dsDNA and catalyzes
the formation of a second messenger 2'3'-cyclic guanosine monophosphate-adenosine
monophosphate (cGAMP), activating the downstream interferons and pro-inflammatory
cytokines through the adaptor protein STING. Notably, in tumor immune microenvironment,
key components of ¢cGAS-STING pathway are transferred among neighboring cells. The
intercellular transmission under these contexts serves to sustain and amplify innate
immune responses while facilitating the emergence of adaptive immunity. The membrane-
based system, including extracellular vesicles transport, phagocytosis and membrane
fusion transmit dsDNA, cGAMP and activated STING, enhances the immune surveillance
and inflammatory responses. The membrane proteins, including a specific protein channel
and intercellular gap junctions, transfer cGAMP and dsDNA, which are crucial to regulate
immune responses. The ligand-receptor interactions for interferon transmission amplifies
the anti-tumor response. This review elaborates on the regulatory mechanisms of cell-to-
cell communications of ¢cGAS-STING pathway in tumor immune microenvironment,
explores how these mechanisms modulate immunological processes and discusses potential

interventions and immunotherapeutic strategies targeting these signaling cascades.

[ Key words] Tumor microenvironment; ¢cGAS-STING; Cell-to-cell communication;

Double stranded DNA; Tumor immunity; Immune responses; Review
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[ 45 B8 1E ] 4% DNA (double stranded DNA, dsDNA) ; J& /R 4k 48 % & F #E X,
(pathogen-associated molecular patterns, PAMP) ; 45 45 48 % 4 T 4 X (damage-
associated molecular patterns, DAMP) ; 2R B 3F BR — % 3 BR & A% B5 (Cyclic guanosine
monophosphate-adenosine monophosphate synthase, cGAS) ; F # % & B &) % B -+
(stimulator of interferon genes, STING) ; 3% & 3F B2 — Bz 3 B2 (cyclic guanosine
monophosphate-adenosine monophosphate, cGAMP) ; 28 A&, Ji M4k & & & &4k 1l
(coat protein I, COP-II) ; ADP 4% #2 4t B -F (ADP ribosylation factor, ARF) ; & 3 =
#5 B2 (guanosine triphosphate, GTP) ; TANK % 4~# & (TANK binding kinase, TBK) ;
Ik B i# % (inhibitor of kB kinase, IKK) ; F# % 8% B F (interferon regulatory factor,
IRF) ; F 4% #1 3 & B (interferon-stimulated gene, 1SG) ; 4 B -F kB (nuclear factor-
kB, NF-kB) ; #2 5 £ 58 = % 4k Be 4k (programmed death-ligand, PD-L) ; #F A5 Bt L
B2 -4-3% % 2 & o (phosphatidylinositol 4-kinase type 2 alpha, PI4K2A ) ; 5 fig Bt ILBS -4-
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%82 (phosphatidylinositol 4-phosphate, PI4P) ; #1254 & P 4k 4~ i% 5449 (endosomal
sorting complex required for transport, ESCRT) ; 45 5 #% F 3% 3k 4 ¥ (signal transducing
adaptor molecule, STAM) ; A K % J% #& 14 9% 7 (human immunodeficiency virus, HIV) ;
S Mz B BR R B BR BB BR = BS B (ecto-nucleotide pyrophosphatase/phosphodiesterase
ENPP) ; % 2 &} 25 %& & (multidrug resistance protein, MRP) ; & 3# = #% B2 (adenosine
triphosphate, ATP) ; 4k A28 37 P& [ & -F i@ i (volume regulated anion channel, VRAC) ;
A AR E A & 8 K% R N 8A (leucine rich repeat containing 8 VRAC
subunit A, LRRC8A) ; & i # /& (solute carrier, SLC) ; P2X7 & 4k (P2X7 receptor,

P2X7R)
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Figure 1 The cell-to-cell
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communications of cGAS-STING pathway
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Figure 2 The cell-to-cell communications of ¢cGAS-STING pathway based on

membrane protein
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