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Table 1. Forward and reverse sequence of the used primers.
	Gene
	GeneBank
	Forward sequence
	Reverse sequence

	C1qa
	NM_007572.2
	GACTGAAGGGCGTGAAAGG

	ATGGACTCTCCTGGTTGGTG


	C3
	NM_009778.3 
	CTGGCCCTGATGAACAAACT

	GGATGTGGCCTCTACGTTGT


	CR3
	NM_001082960.1
	GTGCAAACTTATCCCATCCATC
	GTACTATCAGACATCGGTCCAG

	iNOS
	NM_001313921.1
	AGGCTCCTCACGCTTGGGTCTTG
	CTGCGGGGAGCCATTTTGGTG

	IL-1α
	NM_010554.4
	CACCTTACACCTACCAGAGTGATTTG
	TGTTGCAGGTCATTTAACCAAGTG

	[bookmark: OLE_LINK13][bookmark: OLE_LINK14]TNF-α
	NM_001278601.1
	CATCAGTTCTATGGCCCAGA
	TGCTCCTCCACTTGGTGGTT

	TGF-β
	NM_011577.2
	CCAGATCCTGTCCAAACTAAGG
	CAATCCACAACTCGCTCCAA

	IL-4
	NM_021283.2
	TGCGAAGCACCTTGGAAGCCC
	GGGACGCCATGCACGGAGATG

	Arg1
	
NM_007482.3
 
	CAATGAAGAGCTGGCTGGTG
	GGCCAGAGATGCTTCCAACT

	LRRK2
	NM_025730.3
	ACGTGCTTTTTGAGAGAGTTTC
	
CTCTACATTGCTGCATGTAACC


	GAPDH
	NM_001289726.2
	CAGTGGCAAAGTGGAGATTGTTG

	CTCGCTCCTGGAAGATGGTGAT




Table 2. The antibodies used in the IF and WB.
	Name
	Company
	Cat# & RRID
	Dilution

	Primary antibodies

	CD68（FA-11）
	Bio-Rad (CA, U.S.A.)
	Cat# MCA1957
RRID: AB_322219
	1:500

	LRRK2
	Millipore (MA, U.S.A.)
	Cat# MABN40
RRID: AB_10615781
	1:300

	PSD95
	Millipore (MA, U.S.A.)
	Cat# MABN68
RRID: AB_ 11212169
	1:500

	GAPDH
	Abcam (Cambridge, UK)
	Cat# ab181602
RRID: AB_2630358
	1:5000

	6E10
	Biolegend (SD, U.S.A.)
	Cat# sig-39300
RRID: AB_2565328
	1:10000

	IBA1 
	Wako (Osaka, Japan)
	Cat# 019-19741
RRID: AB_839504
	1:500

	IBA1 
	Abcam (Cambridge, UK)
	Cat# ab5076
RRID: AB_2224402
	1:500

	C1qa
	Abcam (Cambridge, UK)
	Cat# ab182451
RRID: AB_ 2732849
	1:1000

	C3
	Abcam (Cambridge, UK)
	Cat# ab11862
RRID: AB_2066623
	1:50

	VGAT
	Synaptic System 
(Goettingen, Germany)
	Cat# 131011
RRID: AB_887872
	1:1000

	VGLUT1
	Synaptic System 
(Goettingen, Germany)
	Cat# 135304
RRID: AB_887878
	1:1000

	GFAP
	Abcam (Cambridge, UK)
	Cat# ab7260
RRID: AB_305808
	1:1000

	βⅢtubulin
	Abcam (Cambridge, UK)
	Cat# ab52623
RRID: AB_869991
	1:500

	APPfl
	Millipore (MA, U.S.A.)
	Cat# 171610
RRID: AB_10682747
	1:5000

	ADAM10
	Sigma (MO, U.S.A.)
	Cat# A2726
RRID: AB_476703
	1:1000

	ADAM17
	Abcam (Cambridge, UK)
	Cat# ab39163
RRID: AB_722563
	1:1000

	IDE
	Abcam (Cambridge, UK)
	Cat# ab32216
RRID: AB_775686
	1:1000

	NEP
	Abcam (Cambridge, UK)
	Cat# ab58968
RRID: AB_944400
	1:500

	BACE1
	Millipore (MA, U.S.A.)
	Cat# MAB5308
RRID: AB_95207
	1:1000

	sAPPβ
	Biolegend (SD, U.S.A.)
	Cat# 813401
RRID: AB_ 2564769
	1:1000

	synaptophysin
	Abcam (Cambridge, UK)
	Cat# ab8049
RRID: AB_2198854
	1:500

	β-actin
	Abcam (Cambridge, UK)
	Cat# ab8226
RRID: AB_306371
	1:2000

	Secondary antibodies

	Alexa Fluor 488
	Thermo Fisher Scientific (MA, U.S.A.)
	Cat# A-21202
RRID: AB_141607
	1:2000

	Alexa Fluor 488
	Thermo Fisher Scientific (MA, U.S.A.)
	Cat# A-21206
RRID: AB_2535792
	1:2000

	Alexa Fluor 594
	Thermo Fisher Scientific (MA, U.S.A.)
	Cat# A-21207
RRID: AB_141637
	1:2000

	Mouse HRP
	Abcam (Cambridge, UK)
	Cat# ab6789
RRID: AB_955439
	1:5000

	Rabbit HRP
	Abcam (Cambridge, UK)
	Cat# ab6721
RRID: AB_955447
	1:5000
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Fig. S1. The reduced morphological changes and plaque-associated glial activation in 8-month-old 5xFAD;LRRK2-/- mice. A Quantification of the average size of microglia in the hippocampal CA1 and Cortex (CTX)region. (n = 5 mice per group, with a total of 20 fields per group for the fluorescence intensity analysis, 4 fields in the CA1 and Cortex per mice). B Representative immunofluorescence staining of astrocyte (GFAP, green) and Aβ plaques (6E10, red) in the CA1 and CTX region. Magnification = 20×, scale bar = 50 µm. C Quantification of the average size of astrocyte in the CA1 and Cortex region. D Quantification of the percentage of astrocyte in the CA1 and Cortex region (n = 5 mice per group, with a total of 20 fields per group for the fluorescence intensity analysis, 4 fields in the CA1 and Cortex per mice). The data are presented as the mean ± SEM, one-way ANOVA, followed by Tukey’s multiple comparisons test. * P < 0.05, *** P < 0.001, **** P < 0.0001.
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Fig. S2. The altered plaque-associated astrocytes in 5xFAD;LRRK2-/- mice. A High-resolution confocal images of GFAP (green)/6E10(red)/DAPI (blue) in 5xFAD and 5xFAD;LRRK2-/- mice. The inner ring indicates the proximal region of a plaque (that is, the center), whereas the outer ring indicates the distal region. Magnification = 63×, scale bars = 30 μm. B, C Quantification of GFAP-positive cells in the Aβ plaque proximal area (B) and in the Aβ plaque distal area (C). Statistical significance between experimental groups was calculated by an unpaired Student’s t-test. (n = 5 mice per group, with a total of 25 plaques per group for the fluorescence intensity analysis, 5 plaques in the CA1 per mice). ** P < 0.01.

[image: ]
Fig. S3. LRRK2 deficiency protects excited synaptic in cortex region of 5xFAD mice. A Representative confocal images of VGAT (green)/ C1qa (red)/DAPI (blue) in the CTX (cortex) region of 8-month-old mice. Magnification = 63×, scale bar = 20 μm. B Representative confocal images of VGLUT1 (green)/ C1qa (red)/DAPI (blue) in the CTX (cortex) region of 8-month-old mice. Magnification = 63×, scale bar = 20 μm. C Quantification of the density of VGAT in the CTX region. One-way ANOVA, followed by Tukey’s multiple comparisons test. (n = 5 mice per group, with a total of 25 fields per group for the fluorescence intensity analysis, 5 fields in the Cortex per mice). D Quantification of the density of VGLUT1 in the CTX region. One-way ANOVA, followed by Tukey’s multiple comparisons test. (n = 5 mice per group, with a total of 25 fields per group for the fluorescence intensity analysis, 5 fields in the Cortex per mice). * P < 0.05, ** P < 0.01, *** P < 0.001.
[image: ]
Fig. S4. The deficiency of LRRK2 led to the preservation of synapse density in 5xFAD mice and a decrease in C3 expression. A Representative confocal images of VGAT (green)/ C3(red)/DAPI (blue) in the hippocampal CA1 and CTX (cortex) region of 8-month-old mice. Magnification = 63×, scale bar = 20 μm. B Representative confocal images of VGLUT1 (green)/ C3 (red)/DAPI (blue) in the CA1 and CTX region of 8-month-old mice. Magnification = 63×, scale bar = 20 μm. C Quantification of the percentage of CA1 area stained for C3. One-way ANOVA, followed by Tukey’s multiple comparisons test. (n = 5 mice per group, with a total of 20 fields per group for the fluorescence intensity analysis, 4 fields in the CA1 per mice). D Quantification of the percentage of CTX area stained for C3. One-way ANOVA, followed by Tukey’s multiple comparisons test. (n = 5 mice per group, with a total of 20 fields per group for the fluorescence intensity analysis, 4 fields in the Cortex per mice). **** P < 0.0001.
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