Supplementary Fig. 1 Construction of Trem2-KO mice and validation of TREM2 expression.
a, Schematic diagram of the Trem2 KO generated via mutation between exon 1 and exon 4 using CRISPR/Cas9. b, Schematic diagram of Trem2-KO mice and Trem2-KO;APPswe/PS1dE9 mice generated through  breeding. c, Representative images of TREM2 staining in the cortices of five-month-old Trem2-KO and WT mice. d, Quantification of relative TREM2 fluorescence intensity in the cortices of five-month-old Trem2-KO and WT mice (n = 4 per group). e,f, Representative images (e) and quantification (f) of immunoblots for TREM2 in the cortices of five-month-old Trem2-KO and WT mice (n = 4 per group). Data are presented as the mean ± s.e.m. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001 (unpaired two-sided Student’s t-test).
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Supplementary Fig. 2 CCL2 expression in three- and four-month-old Trem2-KO mice.
a, Representative images of CCL2 and Iba1 staining in three- and four-month-old Trem2-KO and WT mice. b, Quantification of relative CCL2 fluorescence intensity in the cortices of three- and four-month-old Trem2-KO and WT mice (n = 4 per group). c, Quantification of the proportion of Iba1 cells co-localized with CCL2 in the cortices of three- and four-month-old Trem2-KO and WT mice (n = 4 per group). Data are presented as the mean ± s.e.m. *p < 0.05, **p < 0.01, ***p < 0.001 (unpaired two-sided Student’s t-test). 
[image: ]

Supplementary Fig. 3 INCB3344 treatment rescued CCL2-mediated impairment of BBB permeability and structural integrity via ROCK1/RhoA signaling.
a–d, Representative images (a) and quantification (b–d) of immunoblots for CLDN5, ZO-1, and occludin in the membranes of endothelial cells co-cultured with TREM2-deficient or WT microglia (n = 4 independent experiments). e–g, Representative images (e) and quantification (f,g) of immunoblots for ROCK1 and RhoA in the cortices of five-month-old Trem2-KO, WT, and Trem2-KO+ INCB3344 mice (n = 4 per group). Data are presented as the mean ± s.e.m. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001 (unpaired two-sided Student’s t-test). 
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Supplementary Fig. 4 Increased peripheral Aβ levels contributed to Aβ plaque formation in Trem2-KO mice. 
a, Representative images of 6E10+ Aβ deposits in five-month-old Trem2-KO and WT mice intraperitoneally injected with WT or Aβ (AD) extract. b, Representative images of 6E10+ Aβ and CD31+ endothelial capillary profiles in the cortices of six-month-old WT and Trem2-KO mice treated with AD extract. CAA and adjacent small Aβ deposits are indicated with green arrows and white arrowheads, respectively. c, Quantification of accumulated Aβ deposits in the brains of Trem2-KO and WT mice one week after injection with WT or AD extract (n = 4 per group). d,e, Quantification of 6E10+ CD31+ CAA (d) and 6E10+ CD31- Aβ deposits (e) in the brains of Trem2-KO and WT mice (n = 4 per group). f, Representative two-dimensional images and three-dimensional reconstructions of CD31+ and 6E10+ in the cortices of five-month-old Trem2-KO mice treated with AD extract. g,h, Representative images of glial reactivity in the cortices of six-month-old WT and Trem2-KO mice treated with AD extract. Immune staining was conducted for 6E10, CD31, Iba1, and GFAP. Data are presented as the mean ± s.e.m. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001 (c, one-way analysis of variance; d–h, unpaired two-sided Student’s t-test). 
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Supplementary Fig. 5 Aβ42 expression in the liver and peripheral blood after AAV infection.
a, Representative images of 4G8 staining in HSHA42, Trem2-KO;HSHA42, and WT mice one month after viral infection. b, Quantification of relative 4G8 fluorescence intensity in the cortices of HSHA42, Trem2-KO;HSHA42, and WT mice (n = 4 per group). c, Quantification of Aβ42 in the plasma of WT, HSHA42, and Trem2-KO;HSHA42 mice. Data are presented as the mean ± s.e.m. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001 (one-way analysis of variance).
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Supplementary Fig. 6 Locomotor activity among Trem2-KO mice expressing hAβ42 in hepatocytes.
a, Representative immunostaining of PSD95+ postsynaptic proteins in the hippocampal CA1 of six-month-old HSHA42, Trem2-KO;HSHA42, and Trem2-KO;HSHA42+INCB3344 mice. b, Quantification of relative PSD95+ fluorescence intensity in the hippocampal CA1 of six-month-old HSHA42, Trem2-KO;HSHA42, and Trem2-KO;HSHA42+INCB3344 mice (n = 6 per group). c,d, Escape latency (c) and representative searching paths taken (d) to reach the escape hole on each day of the 5-d Barnes maze test training for the HSHA42, Trem2-KO;HSHA42, and Trem2-KO;HSHA42+INCB3344 mice (n = 12 per group). Statistical analyses were conducted for Trem2-KO;HSHA42 compared to HSHA42 mice on each day. e–g, First latency to locate the escape hole (e), time spent in the hiding box (f), and representative searching paths taken (g) during the Barnes maze test probe trial for WT, HSHA42, Trem2-KO;HSHA42, and Trem2-KO;HSHA42+INCB3344 mice (n = 12 per group). h, Swimming speed of WT, HSHA42, Trem2-KO;HSHA42, and Trem2-KO;HSHA42+INCB3344 mice in the Morris water maze test (n = 12 per group). i, j, Exploring paths (i) and total moving distance (j) over 5 min in an open field test (n = 12 per group). Data are presented as the mean ± s.e.m. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001 (one-way analysis of variance).
[image: ]

Supplementary Fig. 7 Aβ levels in Aβ brain extracts.
a, Quantification of Aβ42 in Aβ brain extracts from aged (12–14-month-old) male and female 5xFAD transgenic mice or age-matched WT mice. Data are presented as the mean ± s.e.m.*p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001 (unpaired two-sided Student’s t-test).  
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