SUPPLEMENTAL FIGURES
Supplemental Figure 1. The small chaperone 𝛂B-crystallin is increased in astrocytes from human AD brains and interacts with GFAP. (A) Representative photomicrographs of multiplex fluorescent IHC for ALDH1L1, GFAP, and 𝛂B-crystallin (CRYAB) showing colocalization of the latter with GFAP in AD reactive astrocytes from the contralateral temporal cortex, and stereology-based quantification of ALDH1L1+/CRYAB+ astrocytes from the same CTRL and AD donors used for co-IP. * p<0.05, Mann-Whitney test. (B) Representative co-IP of GFAP followed by WB for GFAP and CRYAB in crude TBS extracts from the temporal association cortex of n=10 CTRL and n=10 AD donors. n.s. = non-significant, Mann-Whitney test. (C) AlphaFold-Multimer preferred model of the GFAP-CRYAB interaction predicts that B-crystallin fits into the pocket created by the coils 1B and 2B folded at the linker 12. Abbreviations: C = coil; L = linker.

Supplemental Figure 2. Myc-tagged human GFAPR239H fails to assemble in an IF network in cortical astrocytes. Structured illumination microscopy (SIM2) shows a diffuse cytosolic pattern of Myc-tag staining in GFAPR239H mice in cortical astrocytes in the absence of an endogenous IF network, suggesting failure to independently assemble in IF. By contrast, as in hippocampal astrocytes, Myc-tagged human GFAPWT can assemble in an IF network even in the absence of an endogenous IF network in cortical astrocytes. 

Supplemental Figure 3. Quality control of sequential protein extraction from mouse brains. (A) Schematic depicts our protocol of sequential protein extraction. Total protein concentration did not significantly differ across mouse groups in any fraction (TBS-, Triton-X- or SDS-soluble) in either (B) hippocampus or (C) cortex. n.s. = non-significant, two-way ANOVA with fraction, treatment, and fraction × treatment interaction terms.

Supplemental Figure 4. Validation of specificity of human GFAP- and mouse Gfap primers used in RT-qPCR. (A-B) Human GFAP mRNA is only detected in CTRL and AD human brains, whereas mouse Gfap is amplified exclusively in mouse brains.
 
Supplemental Figure 5. Gene Set Enrichment Analysis (GSEA) of modules associated with sex. (A) Modules enriched in G protein-coupled receptors (turquoise), neurotransmitter release (darkviolet), and Eph-ephrin signaling (thistle3) were upregulated in female versus male mice, whereas (B) modules enriched in protein translation and mitochondrial electron transport chain (ETC) (navajowhite2) and amino acid metabolism & K+ channels (magenta) were upregulated in male mice. The dashed red line indicates a false discovery rate (FDR) of 0.25.

Supplemental Figure 6. GFAP upregulation by astrocytes does not alter hippocampal total tau levels. (A) Total tau levels measured by ELISA showed no significant differences across mouse groups in either soluble (TBS, Triton-X) or insoluble (SDS, formic acid [FA]) fractions. n.s. = non-significant, one-way/Kruskal-Wallis ANOVA with Tukey's/Dunn’s multiple comparisons test. (B) WBs confirmed no change in GFAPWT or GFAPR239H vs. EGFP mice in either soluble or insoluble fractions. ** p<0.01, n.s. = non-significant, one-way/Kruskal-Wallis ANOVA with Tukey's/Dunn’s multiple comparisons test. (C) IHC for the conformation-specific tau antibody MC1 showed a significant increase in MC1+ area fraction in GFAPR239H vs. PBS hippocampus, but no significant differences were observed in GFAPWT hippocampus vs control groups or in other brain regions (isocortex, entorhinal/piriform cortex or basolateral amygdala) across groups. * p<0.05, n.s. = non-significant, n5 sections/mouse are averaged in the scatter dot plot so that each dot represents a mouse, but we applied mixed-effects models with mouse ID as random effect to control for within-mouse correlation. 

Supplemental Figure 7. GFAP overexpression by astrocytes does not modify the incipient cortical pTau mature NFT pathology at 11 months of age. (A) WBs revealed no significant change of the late phospho-epitopes AT8 (pTauSer202/Thr205) and AT100 (pTauThr212/Ser214) across groups in the insoluble SDS fraction nor in total tau levels in either soluble (TBS, Triton-X) or insoluble (SDS, formic acid [FA]) fractions. (B) pTauThr181/total Tau ratio measured by ELISA also showed no significant differences across mouse groups in all fractions. (C) Total tau levels measured by ELISA confirmed no significant differences across mouse groups in either soluble or insoluble fractions. n.s. = non-significant; one-way/Kruskal-Wallis ANOVA with Tukey's/Dunn’s multiple comparisons test.

Supplemental Figure 8. GFAP overexpression does not alter the levels of synaptic markers in the cortex. (A) No differences in ex vivo brain weight across mouse groups. n.s. = non-significant, Kruskal-Wallis ANOVA with Dunn’s post-test. (B) No differences in hippocampal, isocortical, entorhinal/piriform, amygdala areas across mouse groups. n.s. = non-significant, mixed effects models, n~5 sections/mouse (each dot represents the average of all sections from each mouse. (C) WBs showed no changes in cortical synaptophysin, PSD-95, the astrocyte glutamate transporters EAAT1/GLAST-1, EAAT2/GLT-1, or glutamine synthetase levels across mouse groups. m = monomer; d = dimer; n.s. = non-significant, one-way/Kruskal-Wallis ANOVA with Tukey's/Dunn’s post-test. (D) RT-qPCR confirmed no transcriptional changes of Slc1a3 and Slc1a2 (i.e., EAAT1/GLAST-1 and EAAT2/GLT-1 encoding genes, respectively) across mouse groups in the cortex. n.s. = non-significant, one-way/Kruskal-Wallis ANOVA with Tukey's/Dunn’s post-test.

[bookmark: _GoBack]Supplemental Figure 9. GFAP overexpression in astrocytes does not alter the hippocampal levels of additional presynaptic, postsynaptic, and astrocytic proteins. (A) WBs showed no significant differences in the hippocampal levels of the presynaptic markers Synapsin-1 and SNAP25 or the postsynaptic proteins HOMER1 and AMPA receptor 2 across mouse groups. n.s. = non-significant; one-way/Kruskal-Wallis ANOVA with Tukey's/Dunn’s post-test. (B) WBs revealed no significant differences in hippocampal levels of the astrocytic constitutive marker ALDH1L1, the calcium-binding protein S100B, the inflammatory marker CHI3L1, or the potassium-buffering channel Kir4.1 across mouse groups. n.s. = non-significant; one-way/Kruskal-Wallis ANOVA with Tukey's/Dunn’s post-test.

Supplemental Figure 10. GFAP upregulation by astrocytes attenuates neuronal activity in female THY-Tau22 mice. (A) c-Fos IHC showed a significant or marginally significant reduction of c-Fos+ cells in female GFAPWT mice across isocortex, entorhinal/piriform cortex and amygdala. n.s. = non-significant, * p<0.05, ** p<0.01, two-way ANOVA with sex, treatment, and sex × treatment interaction terms. (B) Representative photomicrographs showing expression of c-Fos by granular neurons of the dentate gyrus but not by transduced astrocytes in male and female mice of each treatment group. Scale bar: 50 m. 

Supplemental Figure 11. Associations between hippocampal pTau, pre-synaptic markers, and c-Fos+ neuronal density. (A) Correlation matrices show the Pearson’s correlation coefficients across the main outcome measures in all mice, only female mice, or only male mice. Note the stronger and more significant correlations in female vs. male mice. (B) Correlation plots show statistically significant or marginally significant Pearson’s correlations or across all mice.

Supplemental Figure 12. GFAP overexpression in astrocytes does not induce overt microglia reactivity. (A) Representative photomicrographs of IBA1 fluorescent IHC in the hippocampus of all four mouse groups. Scale bar: 500 m. Quantification of IBA1+ area fraction and IBA1+ cell density revealed an increase in microglial reactivity across all three AAV-injected mouse groups relative to PBS-injected mice but no significant differences across EGFP, GFAPWT, and GFAPR239H mice. * p<0.05, ** p<0.01, n.s. = non-significant, n5 sections/mouse are averaged in the scatter dot plot so that each dot represents a mouse, but we applied mixed-effects models with mouse ID as random effect to control for within-mouse correlation. (B) Representative photomicrographs of IBA1/CD68 double fluorescent IHC in the hippocampus of all four mouse groups. Scale bar: 20 m. Quantification of IBA1+/CD68+ cell density revealed an uptrend in all three AAV-injected mouse groups relative to the PBS-injected group, but no significant differences across EGFP, GFAPWT, and GFAPR239H mice. * p<0.05, ** p<0.01, n.s. = non-significant, n5 sections/mouse are averaged in the scatter dot plot so that each dot represents a mouse, but we applied mixed-effects models with mouse ID as random effect to control for within-mouse correlation. 
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