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Figure S1. APPswe is expressed specifically in the brains of APPPS1-21 mice that coexpress APPSWE and PS1L166P. Western blot using human APP-
specific 6E10 antibody to detect steady-state levels of full-length human APP-FL, β-CTF, and Aβ peptides in detergent-soluble tissue lysates of 3-mo-old
APPPS1-21 mice compared with 8-mo-old APPSWE/PS1ΔE9 mice (Jankowsky et al., 2002) that were used in earlier studies (Minter et al., 2016, 2017). Note the
levels of full-length APPswe are similar in the brains of APPPS1-1 and APPSWE/PS1ΔE9 mice (compare lanes 1 and 2 with 3 and 4). n = 2.
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Figure S2. Microbiome diversity at P22 and cecal weight analysis at week 7 in male and female APPPS1-21 mice (n = 10/group). (A) PCoA plot at P22
generated by using weighted versions of the UniFrac distance metric. The two components explained 71.07% of the variance. (B and C) At P22, both α diversity
values (species richness [B] and evenness [C]) were significantly lower in the ABX-treatment group compared with control (Ctr; Faith’s phylogenetic diversity,
two-way ANOVA: F[1,34] = 17.31, P = 0.0002; Pielou’s evenness, two-way ANOVA: F[1,34] = 76.19, P < 0.0001). Sex or an interaction between sex and ABX
treatment showed no significant difference in either richness or evenness (P > 0.05). Post hoc analysis showed significantly reduced richness and evenness in
ABX-treated males (Faith’s phylogenetic diversity: P = 0.0351; Pielou’s evenness: P < 0.0001) and ABX-treated females (Faith’s phylogenetic diversity: P =
0.0229, Pielou’s evenness: P < 0.0001) compared with their vehicle-treated counterparts. (D) Representative cecal images from vehicle- or ABX-treated male
mice at the time of necropsy. (E) Cecal weight analysis wherein two-way ANOVA showed significant effect of sex (F[1, 36] = 17.51, P = 0.0002), ABX (F[1, 36] =
77.39, P < 0.0001), and an interaction between sex and ABX (F[1, 36] = 6.104, P = 0.0184). Significantly larger ceca were observed in ABX-treated males
compared with vehicle-treated males (P < 0.0001), ABX-treated females compared with vehicle-treated females (P = 0.0004), and ABX-treated males
compared with ABX-treated females (P = 0.0002). Data are mean ± SEM. *, P < 0.05; ***, P < 0.001; ****, P < 0.0001. Ctr, Control; PCA1, principal coordinate 1;
PCA2, principal coordinate 2.
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Figure S3. ABX-altered microbiome changes affect plasma cytokines/chemokines in a sex-specific manner at week 7 in APPPS1-21 mice. (A) Im-
munoblots and heatmap analysis of fold-changes in the levels of plasma cytokines/chemokines in ABX-treated male APPPS1-21 mice relative to vehicle-treated
APPPS1-21 male mice. (B) Immunoblots and heatmap analysis of fold-changes in the cytokine/chemokine levels in vehicle- and ABX-treated female APPPS1-21
mice relative to vehicle-treated female APPPS1-21 mice. (C) Heatmap comparing fold-changes in the cytokine/chemokine levels in ABX-treated female
APPPS1-21 mice relative to ABX-treated male APPPS1-21 mice. n = 10 pooled samples per membrane.
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Figure S4. Aβ plaque size analysis in the cortex of APPPS1-21 mice (n = 10/group).Quantification of plaque size in vehicle- (Ctr) and ABX-treated APPPS1-
21 mice using threshold-limited particle analysis of 3D6-positive staining from six sections per case. Two-way ANOVA showed significant effect of ABX
treatment (F[1,34] = 4.424, P = 0.0429) but no effect of sex (F[1,34] = 0.274, P = 0.0604) or ABX treatment and sex interaction (F[1,34] = 0.2899, P = 0.5938). Post
hoc comparison showed no significant differences among any groups, suggesting trends of reduction in Aβ plaque size with ABX-treated males compared with
vehicle-treated males. Data are mean ± SEM.
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Table S1. ANCOM significant differences in fecal microbiota at P22 (FDR P < 0.05)

Higher in Male Higher in Female

M_Vehicle vs. F_Vehicle

ESV NS NS

L7 clustered taxa NS NS

M_ABX vs. F_ABX

ESV NS NS

L7 clustered taxa NS NS

Higher in M_ABX Lower in M_ABX

M_Vehicle vs. M_ABX

ESV p_Proteobacteria; c_Gammaproteobacteria; f_Moraxellaceae;
g_Acinetobacter

p_Bacteroidetes; c_Bacteroidia; f_S24-7; g_; s_ (×2)

p_Proteobacteria; c_Alphaproteobacteria; f_mitochondria p_Bacteroidetes; c_Bacteroidia; f_[Paraprevotellaceae]; g_
[Prevotella]; s_

p_Proteobacteria; c_Betaproteobacteria; f_Comamonadaceae

p_Proteobacteria; c_Gammaproteobacteria;
o_Pseudomonadales; f_Pseudomonadaceae

L7 clustered taxa p_Bacteroidetes;c_Flavobacteriia;f_[Weeksellaceae];
g_Cloacibacterium;s_

p_Bacteroidetes;c_Bacteroidia;f_Bacteroidaceae;
g_Bacteroides;s_ovatus

p_Firmicutes;c_Bacilli;f_Lactobacillaceae;g_Lactobacillus;_ p_Bacteroidetes;c_Bacteroidia;f_Prevotellaceae;g_Prevotella;
s_

p_Firmicutes;c_Clostridia;f_Lachnospiraceae;g_;s_ p_Bacteroidetes;c_Bacteroidia;f_Rikenellaceae;g_AF12;s_

p_Firmicutes;c_Clostridia;f_Ruminococcaceae;g_Oscillospira;
s_

p_Bacteroidetes;c_Bacteroidia;f_[Paraprevotellaceae];g_
[Prevotella];s_

p_Proteobacteria;c_Alphaproteobacteria;f_mitochondria;_;_

p_Proteobacteria;c_Betaproteobacteria;f_Comamonadaceae;
_;_

p_Proteobacteria;c_Gammaproteobacteria;f_Moraxellaceae;
g_Acinetobacter;_

p_Proteobacteria;c_Gammaproteobacteria;
f_Pseudomonadaceae;_;_

p_Proteobacteria;c_Gammaproteobacteria;
f_Pseudomonadaceae;g_Pseudomonas;_

Higher in F_ABX Lower in F_ABX

F_Vehicle vs. F_ABX

ESV p_Firmicutes; c_Bacilli; o_Lactobacillales; f_Lactobacillaceae;
g_Lactobacillus

p_Bacteroidetes; c_Bacteroidia; f_S24-7; g_; s_ (×2)

p_Proteobacteria; c_Alphaproteobacteria; o_Rickettsiales;
f_mitochondria

p_Bacteroidetes; c_Bacteroidia; f_Prevotellaceae;

p_Bacteroidetes; c_Flavobacteriia; o_Flavobacteriales; f_
[Weeksellaceae]; g_Cloacibacterium; s_

p_Bacteroidetes; c_Bacteroidia; f_[Paraprevotellaceae]; g_
[Prevotella]; s_

p_Bacteroidetes; c_Bacteroidia; f_Porphyromonadaceae;
g_Parabacteroides; s_

p_Bacteroidetes; c_Bacteroidia; f_[Odoribacteraceae];
g_Odoribacter; s_
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Table S1. ANCOM significant differences in fecal microbiota at P22 (FDR P < 0.05) (Continued)

ESV NS NS

L7 clustered taxa p_Bacteroidetes;c_Flavobacteriia;f_[Weeksellaceae];
g_Cloacibacterium;s_

p_Bacteroidetes;c_Bacteroidia;f_Bacteroidaceae;
g_Bacteroides;s_ovatus

p_Cyanobacteria;c_Chloroplast;o_Streptophyta;f_;g_;s_ p_Bacteroidetes;c_Bacteroidia;f_Prevotellaceae;g_Prevotella;
s_

p_Proteobacteria;c_Alphaproteobacteria;f_mitochondria;_;_ p_Bacteroidetes;c_Bacteroidia;f_Rikenellaceae;g_;s_

p_Proteobacteria;c_Gammaproteobacteria;f_Moraxellaceae;
g_Acinetobacter;_

p_Bacteroidetes;c_Bacteroidia;f_Rikenellaceae;g_AF12;s_

p_Bacteroidetes;c_Bacteroidia;f_S24-7;g_;s_

p_Bacteroidetes;c_Bacteroidia;f_[Odoribacteraceae];
g_Odoribacter;s_

p_Bacteroidetes;c_Bacteroidia;f_[Paraprevotellaceae];g_
[Prevotella];s_

p_Firmicutes;c_Bacilli;f_Lactobacillaceae;g_Lactobacillus;_

p_Firmicutes;c_Bacilli;f_Lactobacillaceae;g_Lactobacillus;s_

p_Firmicutes;c_Clostridia;o_Clostridiales;_;_;_

p_Firmicutes;c_Clostridia;o_Clostridiales;f_;g_;s_

p_Firmicutes;c_Clostridiaf_Clostridiaceae;g_Candidatus
Arthromitus;s_

p_Firmicutes;c_Clostridia;f_Lachnospiraceae;_;_

p_Firmicutes;c_Clostridia;f_Ruminococcaceae;g_Oscillospira;s_

p_Firmicutes;c_Clostridia;f_Ruminococcaceae;
g_Ruminococcus;s_

p_Proteobacteria;c_Epsilonproteobacteria;
f_Helicobacteraceae;g_Helicobacter;s_

To determine the taxa that described the most variance between groups, ANCOM analyses of 16S rRNA sequencing data at the DADA2-inferred ESV level
(taxonomy assigned via Greengenes) and clustered species levels were performed between vehicle- or ABX-treated groups at P22 in a sex-dependent manner.
F_ABX, ABX-treated female mice; F_Vehicle, vehicle-treated female mice; M_ABX, ABX-treated male mice; M_Vehicle, vehicle-treated male mice. n = 10/
group.
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