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[ Abstract ]  Cyclic guanosine monophosphate-adenosine monophosphate synthase
(cGAS)-stimulator of interferon genes (STING) signaling is a significant component of
the innate immune system and functions as a vital sentinel mechanism to monitor
cellular and tissue aberrations in microbial invasion and organ injury. cGAS, a cytosolic
DNA sensor, is specialized in recognizing abnormally localized cytoplasmic double-
stranded DNA (dsDNA) and catalyzes the formation of a second messenger cyclic-GMP-
AMP (¢cGAMP), which initiates a cascade of type | interferon and inflammatory responses
mediated by STING. Micronucleus, a byproduct of chromosomal missegregation during
anaphase, is also a significant contributor to cytoplasmic dsDNA. These unstable subcellular
structures are susceptible to irreversible nuclear envelope rupture, exposing genomic
dsDNA to the cytoplasm, which potently recruits ¢cGAS and activates STING-mediated
innate immune signaling and its downstream activities, including type 1 interferon and
classical nuclear factor- kB (NF-kB) signaling pathways lead to senescence, apoptosis,
autophagy activating anti-cancer immunity or directly killing tumor cells. However,
sustained STING activation-induced endoplasmic reticulum stress, activated chronic type |
interferon and nonclassical NF-kB signaling pathways remodel immunosuppressive tumor
microenvironment, leading to immune evasion and facilitating tumor metastasis. Therefore,
activated ¢cGAS-STING signaling plays a dual role of suppressing or facilitating tumor
growth in tumorigenesis and therapy. This review elaborates on research advances in
mechanisms of micronucleus inducing activation of ¢GAS-STING signaling and its

implications in tumorigenesis and therapeutic strategies of malignant tumors.

[ Key words | c¢GAS-STING signaling; Chromosomal instability; Micronucleus;

Tumor immunology; Review
[J Zhejiang Univ (Med Sci), 2024, 53(1): 25-34.]

[ G5BETE | X B3 B2 MR 3 82 & R B (cyclic guanosine monophosphate-adenosine
monophosphate synthase , cGAS) ; F 4% % 2 B 41 # B - (stimulator of interferon genes,
STING ) ; £ #2 4K DNA (mitochondrial DNA , mtDNA ) ; 32 4% DNA (double-stranded DNA ,
dsDNA) ; 345 A48 % 4 -F #2 X, (damage associated molecular pattern, DAMP) ; 3'-4% B2
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1% B9 b e (three-prime repair exonuclease, TREX) ; 3~ & 3 88 — B¢ 3 B2 (cyclic
guanosine monophosphate-adenosine monophosphate , cGAMP) ; NOD #% %2 4k #4 2&% & 45
#1348 % % @ (NOD-like receptor thermal protein domain associated protein, NLRP) ;
F % A % B F (interferon regulatory factor, IRF) ; # B - «B (nuclear factor-kB,
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antiviral signaling protein, MAVS) ; % I% 3 = & B2 # ¥ 3 4 5 [ poly (ADP-ribose)
polymerase, PARP]; a4t # 8 1T (x(topoisomerase Il o, TOP2A)
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Figure 1 Formation of micronucleus
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Figure 2 Rupture of micronucleus
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