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[bookmark: _Hlk181955276]Fig. S1 Viral strategy for reducing DNase II expressing in vivo.
[bookmark: _Hlk181955285](A) Schematic of AAV-virus. (B) The stereotaxic injection site of mice for AAV delivery. (C) Representative images of GFP (green) and IBA1 (red) fluorescence staining in the hippocampus of WT mice and AD mice. Scale bars, 5 μm. (D) Immunolabeling of γH2AX (red) and IBA1 (green) in the hippocampus of WT mice and AD mice. Scale bars, 5 μm. (E) Quantification of γH2AX fluorescent area by Image J software. n= 5 mice per group. (F) Western blots analysis of DNase II in the hippocampus lysates of WT mice and AD mice. (G) Quantitation of the levels of DNase II in (F). n= 5 mice per group. For (E) and (G), data are mean ± SEM, and a one-way ANOVA followed by Tukey’s multiple comparison test was used for statistical analysis. *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001, ns, not significant.
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Fig. S2 Microglial DNase II deficiency induces cognitive impairment in WT and AD mice.
(A-C) The total traveled distance (A) in Y-maze and speed (B) in open field, the swim speed in Morris water maze (C) were measured. n= 7-8 mice per group. (D) Representative 5-minute tracks of mice in forced Y-maze test. (E) Representative tracks of mice in open filed test. For (A-C), data are mean ± SEM, and a one-way ANOVA followed by Tukey’s multiple comparison test was used for statistical analysis. *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001, ns, not significant.
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[bookmark: _Hlk181955301]Fig. S3 Microglial DNase II deficiency induces damaged DNA accumulation.
(A) Western blots analysis of DNase II and γH2AX levels in the primary microglia infected with shDNase2a or shCON. (B) Quantitation of DNase II levels in (A). (C) Quantitation of γH2AX levels in (A). (D) q-PCR analysis of mRNA expression of Dnase2a in the primary microglia infected with shDNase2a or shCON. (E) Immunolabeling of γH2AX (red) in the IBA1+ primary microglia (green) infected with shDNase2a or shCON, DAPI (blue). Scale bars, 8 μm. (F) Quantification of γH2AX fluorescent area by Image J software in (E). For (A) and (E), data are representative of three independent experiments, and for (B-D) and (F), data are pooled from three independent experiments, data are mean ± SEM, and an unpaired t test with two-tailed was used for statistical analysis. *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001, ns, not significant.
[image: ]
[bookmark: _Hlk181955318]Fig. S4 Microglial DNase II deficiency induces cGAS-STING and I-IFN pathway activation.
(A) Western blots analysis of cGAS, STING, p-STING, TBK1, p-TBK1, IRF3, p-IRF3 and p-STAT1 in the primary microglia infected with shDNase2a or shCON. (B-F) Quantitation of the levels of cGAS (B), p-STING/STING (C), p-TBK1/TBK1 (D), p-IRF3/IRF3 (E), p-STAT1 (F) in (A). (G-K) q-PCR analysis of mRNA expression of I-IFN related genes Isg15 (G), Ifitm3 (H), Igtp (I), Ifit3 (J) and Irf7 (K) in the primary microglia infected with shDNase2a or shCON. For (A), data are representative of three independent experiments, and for (B-K), data are pooled from three independent experiments, data are mean ± SEM, and an unpaired t test with two-tailed was used for statistical analysis. *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001, ns, not significant.
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Fig. S5 Microglial DNase II deficiency induces alternation of microglia transcriptional signatures.
(A-D) q-PCR analysis of mRNA expression of M0-homeostatic microglia related genes P2ry12, Tmem119, Tgfβr1, Cx3cr1 (A), MGnD microglia related genes Apoe, Trem2, Gpnmb, Clec7a (B), inflammatory cytokines related genes iNOS, IL-6, Tnf-α, IL-1β (C) and anti-inflammatory cytokines related genes Tgfβ, Arg1, IL-4, IL-10 (D) in the primary microglia infected with shDNase2a or shCON. Data are pooled from three independent experiments. Data are mean ± SEM, and an unpaired t test with two-tailed was used for statistical analysis. *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001, ns, not significant.
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Fig. S6 Microglial DNase II deficiency induces inflammation.
(A-C) The levels of inflammatory cytokines IL-6 (A), TNF-α (B) and IL-1β (C) in the supernatant of primary microglia infected with shDNase2a or shCON were measured by ELISA. Data are pooled from three independent experiments. Data are mean ± SEM, and an unpaired t test with two-tailed was used for statistical analysis. *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001, ns, not significant.


Table S1. Primer sequences.
	Gene
	Forward 5’-3’
	Reverse 5’-3’

	mβ-actin
	TGTGATGGTGGGAATGGGTCAG
	TTTGATGTCACGCACGATTTCC

	mIrf7 
	AAATAGGGAAGAAGTGAGCCTC
	CCCTTGTACATGATGGTCACAT

	mIfit1
	AGAGTCAAGGCAGGTTTCTG
	TGTGAAGTGACATCTCAGCTG

	mIfitm3
	CTTCATAGCCTATGCCTACTCC
	TGTGAAGGTTTTGAGCGTTAAG

	mIgtp 
	CTCATCAGCCCGTGGTCTAAA
	CACCGCCTTACCAATATCTTCAA

	mIsg15 
	CTAGAGCTAGAGCCTGCAG
	AGTTAGTCACGGACACCAG

	mP2ry12
	TTTGCTGGGCTCATCACGAAC
	ACTGAAGTAACTTGGCACACC

	mTmem119
	CTGACATTCTGGCTGCTACC
	CACCCTTCACAGGCTTTGCTC

	mTgfbr1
	GATCCATCACTAGATCGCCCTT
	CCGACCTTTGCCAATGCTT

	mCx3cr1
	CAACCCCTTTATCTACGCCTT
	GACCCATCTCCCTCGCTTG

	mApoe
	AACCGCTTCTGGGATTACCTG
	CTCTCCCTCGGCTAGGCAT

	mTrem2
	GTCCCAAGCCCTCAACACC
	TCCTCACCCAGCTGCCGACA

	mGpnmb
	AATGGGT CTGGCACCTACTG
	GGCTTGTACGCCTTGTGTTT

	mClec7a
	ACTTCAGCACTCAAGACATCC
	TGGCTTCCTTTCTCTGATCC

	miNOS
	CAAGCACCTTGGAAGAGGAG
	AAGGCCAAACACAGCATACC

	mIL-6
	GTCCGGAGAGGAGACTTCAC
	CTGCAAGTGCATCATCGTTGT

	mTnf-α
	CCTCTCATGCACCACCATCA
	GCATTGCACCTCAGGGAAGA

	mIL-1β
	GAAATGCCACCTTTTGACAGTG
	TGGATGCTCTCATCAGGACAG

	mTgfβ
	GGACCGCAACAACGCCATC
	CACTGCTTCCCGAATGTCTGAC

	mArg1
	GGACCTGGCCTTTGTTGATG
	AGACCGTGGGTTCTTCACAATT

	mIl-4
	ACGAGGTCACAGGAGAAGGGA
	AGCCCTACAGACGAGCTCACTC

	mIl-10
	GGCCCAGAAATCAAGGAG
	TCACTCTTCACCTGCTCCAC
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