Amyloid-beta and diabetic pathology cooperatively stimulate cytokine expression in an Alzheimer’s mouse model
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Figure S1. Metabolic assessment, amyloid pathology and microglia burden are altered in mixed models of metabolic disease and AD. A. Body weight was significantly increased in mice on HFD, and this effect was more severe in diabetic animals (db/db and APP/PS1xdb/db) (**p<0.01 vs. Control, HFD, STZ, APP/PS1, APP/PS1-HFD and APP/PS1-STZ; ††p<0.01 vs. Control, STZ, APP/PS1 and APP/PS1-STZ; ‡‡p<0.01 vs. Control and HFD). Glucose levels were significantly increased after inducing T1D by STZ treatment, both in control and APP/PS1 mice, as well as in T2D mice with and without AD (db/db and APP/PS1xdb/db mice) (**p<0.01 vs. Control, HFD, APP/PS1 and APP/PS1-HFD). A slight increase in insulin levels was observed in HFD mice, however differences only reached statistical significance in T2D mice (db/db and APP/PS1xdb/db) (**p<0.01 vs. Control, HFD, STZ, APP/PS1, APP/PS1-HFD and APP/PS1-STZ). Data are presented as mean ±SEM. Control n=14 (10 male and 4 female), HFD n=7 (4 male and 3 female), STZ n=7 (5 male and 2 female), db/db n=7 (2 male and 5 female), APP/PS1 n=14 (5 male and 9 female), APP/PS1-HFD n=7 (4 male and 3 female), APP/PS1-STZ n=7 (4 male and 3 female), APP/PS1xdb/db n=7 (4 male and 3 female). Differences detected by one-way ANOVA followed by Tuckey b or Tamhane tests. B. Amyloid pathology was changed in mice with metabolic alterations. SP burden was significantly lower in APP/PS1-STZ and APP/PS1xdb/db mice (**p<0.01 vs. APP/PS1-STZ and APP/PS1xdb/db). Soluble Aβ levels are increased in APP/PS1xdb/db mice (Aβ40: **p<0.01 vs. rest of the groups; Aβ42: **p<0.01 vs. rest of the groups). Insoluble Aβ40 levels were lower in APP/PS1-STZ mice (Aβ40: **p<0.01 vs. rest of the groups; Aβ42: ††p<0.01 vs. APP/PS1-HFD). Data are presented as mean ±SEM. Control n=10 (7 male and 3 female), HFD n=5 (3 male and 3 female), STZ n=5 (3 male and 2 female), db/db n=5 (1 male and 4 female), APP/PS1 n=5 (3 male and 7 female), APP/PS1-HFD n=5 (3 male and 2 female), APP/PS1-STZ n=5 (3 male and 2 female), APP/PS1xdb/db n=5 (3 male and 7 female) and 6 sections/mouse were included in the study. Differences detected by one-way ANOVA followed by Tuckey b or Tamhane tests. C. Microglia burden. Microglia burden was increased in SP-free areas in db/db and APP/PS1xdb/db mice when all groups under study were compared ([F(7,42)=4.68, **p=0.001 vs. Control and APP/PS1]). Differences did not reach statistical significance in close proximity to plaques when SP-bearing groups were compared ([F(7,21)=1.98, p=0.147]). Data are presented as mean ±SEM. Control n=10 (7 male and 3 female), HFD n=5 (3 male and 3 female), STZ n=5 (3 male and 2 female), db/db n=5 (1 male and 4 female), APP/PS1 n=5 (3 male and 3 female), APP/PS1-HFD n=5 (3 male and 2 female), APP/PS1-STZ n=5 (3 male and 2 female), APP/PS1xdb/db n=5 (3 male and 3 female) and 6 sections/mouse were included in the study. Differences detected by one-way ANOVA followed by Tuckey b test. D. Illustrative example of 4G8 (Aβ, red) and Iba1 (microglia, green) immunostaining in a cortical section from all groups under study. Scale bar= 100 µm.
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Figure S2. APP/PS1-STZ pathology upregulates a profile of cytokines compared to wild-type control.
A. Luminex analysis of 22 cytokines (columns, z-scored) expressed in the cortex of control (wild-type), APP/PS1, STZ, and APP/PS1-STZ mice (each row is a cortex sample). B. Discriminant partial least squares (PLSDA) analysis identified a profile of cytokines, LV1, that best distinguished APP/PS1-STZ mice (positive) from controls (negative). Errors bars on each cytokine were computed by PLSDA model regeneration using iterative subsampling of 80% of the samples (mean ± SD). C. Scoring the data for each sample in A on LV1 revealed that APP/PS1-STZ group is significantly increased on the LV1 cytokine profile compared to control (****p<0.0001; ordinary one-way ANOVA with Dunnett’s test). 
[image: C:\Users\ssankar8\Dropbox (Wood Laboratory)\Dropbox (Wood Laboratory)\Data Analysis\Sitara Figures\Fig S2 - STZ all bar plots\FigS2_STZ_allcytokines_v2.png]
Figure S3. Individual cytokines measured for APP/PS1, STZ, and APP/PS1-STZ groups.  
Bar plots of 22 analytes measured for APP/PS1, STZ, and APP/PS1-STZ groups. APP/PS1-STZ pathology upregulates GM-CSF, IFN-γ, IL-9, IL-12p40, IL-17, and MCP-1 when compared to APP/PS1, and MCP-1 only when compared to STZ (*p<0.05, **p<0.01, ***p<0.001; ordinary one-way ANOVA among APP/PS1, STZ, and APP/PS1-STZ groups with Holm-Sidak’s test). Red box highlights cytokine that is significantly up-regulated in combined group compared to both APP/PS1 and STZ models.
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Figure S4. APP/PS1xdbdb pathology upregulates a profile of cytokines compared to wild-type controls.
A. Luminex analysis of 22 cytokines (columns, z-scored) expressed in the cortex of control (wild-type), APP/PS1, dbdb, and APP/PS1xdbdb mice (each row is a cortex sample). B. PLSDA identified a profile of cytokines, LV1, that best distinguished APP/PS1xdbdb mice (positive) from controls (negative). Errors bars on each cytokine were computed by PLSDA model regeneration using iterative subsampling of 80% of the samples (mean ± SD). C. Scoring the data for each sample in A on LV1 revealed that the APP/PS1, dbdb, and APP/PS1xdbdb groups are increased on the LV1 cytokine profile compared to control (*p<0.05, **p<0.01,****p<0.0001; ordinary one-way ANOVA with Dunnett’s test).
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Figure S5. Individual cytokines measured for APP/PS1, dbdb, and APP/PS1xdbdb groups.  
Bar plots of 22 analytes measured for APP/PS1, STZ, and APP/PS1-STZ groups. APP/PS1-STZ pathology upregulates IFN-γ, IL-1α, IL-2, IL-3, IL-6, IL-12p40, IL-17, MIP-1α, and MIP-1β when compared to APP/PS1, and MIP-1α and MIP-1β only when compared to dbdb (*p<0.05, **p<0.01, ****p<0.0001; ordinary one-way ANOVA among APP/PS1, dbdb, and APP/PS1xdbdb groups with Holm-Sidak’s test). Red boxes highlight cytokines that are significantly up-regulated in combined group compared to both APP/PS1 and dbdb models.
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Figure S6. APP/PS1-HFD pathology upregulates a profile of cytokines compared to wild-type controls.
A. Luminex analysis of 22 cytokines (columns, z-scored) expressed in the cortex of control (wild-type), APP/PS1, HFD, and APP/PS1-HFD mice (each row is a cortex sample). B. PLSDA identified a profile of cytokines, LV1, that best distinguished APP/PS1-HFD mice (positive) from controls (negative). Errors bars on each cytokine were computed by PLSDA model regeneration using iterative subsampling of 80% of the samples (mean ± SD). C. Scoring the data for each sample in A on LV1 revealed that APP/PS1-HFD group is significantly increased on the LV1 cytokine profile compared to control (***p<0.001; ordinary one-way ANOVA with Dunnett’s test). 
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[bookmark: _GoBack]Figure S7.  Individual cytokines measured for APP/PS1, HFD, and APP/PS1-HFD groups. 
Bar plots of 22 analytes measured for APP/PS1, HFD, and APP/PS1-HFD groups. APP/PS1-HFD pathology upregulates Eotaxin, GM-CSF, IFN-γ, IL-1β, IL-2, IL-3, IL-6, IL-9, IL-12p40, IL-17, MCP-1, and MIP-1α when compared to APP/PS1, and MIP-1α only when compared to HFD (*p<0.05, **p<0.01, ***p<0.001, ****p<0.0001;  ordinary one-way ANOVA among APP/PS1, HFD, and APP/PS1-HFD groups with Holm-Sidak’s test). Red box highlights cytokine that is significantly up-regulated in combined group compared to both APP/PS1 and HFD models. 
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