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[bookmark: OLE_LINK1]Supplementary Figure 1 – Quantification of white matter and hippocampal subfield AD pathology burden QuPath quantification of STG (A-B) and MFG (C-D) white matter coverage by Ab5 and 7F2 in Pre-2020 (N = ), Non-COVID (N = ), and COVID (N = ) cohort groups. Comparisons were performed using an ordinary one-way ANOVA with Tukey’s multiple comparisons test, with a single pooled variance. Hippocampal subfields were separated by annotation and analyzed in a similar manner for Ab5 coverage (E) and 7F2 coverage (F). Subfield comparisons were made using an ordinary two-way ANOVA with Tukey’s multiple comparisons test, with a single pooled variance. “ns” = no significance, *p < 0.05, **p < 0.01, ***p < 0.001. Any comparisons lacking asterisks are non-significant.
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Supplementary Figure 2 – Regression analysis of IHC quantifications against plaque coverage in matched regions Linear regressions comparing cortical and grey matter quantifications of Iba1 (A-D), P2RY12 (E-H), CD68 (I-L), ferritin (M-P), GFAP (Q), ALDH1L1, and Olig2 (S) positive cells per mm2 or percent coverage of ROI by PLP1 (T) assessed against Ab5 ROI coverage in the same patients and brain regions (hippocampus, FG + ITG, STG, and MFG). Patients from our three cohort groups were combined (N = 35) for analysis. Regressions were performed to assess correlations between Aβ pathological burden and our observed glial profile changes and to rule out patient-to-patient variances in pathology as driving forces for these differences. Analysis was performed via simple linear regression, with the only significant association existing between Iba1 and Ab5 in the MFG cortex (p = 0.012) (D).
[image: ]
Supplementary Figure 3 – Quantification of white matter and hippocampal subfield microglia and astrocyte profiles Measurements for Iba1-positive (A-B), P2RY12-positive (C-D), CD68-positive (E-F), and ferritin-positive (G-H), microglia per mm2 in the STG and MFG white matter of Pre-2020 (N = 12), Non-COVID (N = 12), and COVID (N = 11) patients. Comparisons were made using an ordinary one-way ANOVA with Tukey’s multiple comparisons test, with a single pooled variance. We also performed hippocampal subfield quantification of Iba1-positive (I), P2RY12-positive (J), CD68-positive (K), and ferritin-positive (L) microglia, as well as GFAP-positive (M) and ALDH1L1-positive (N) astrocytes. Subfield comparisons were made using an ordinary two-way ANOVA with Tukey’s multiple comparisons test, with a single pooled variance. “ns” = no significance, *p < 0.05, **p < 0.01, ***p < 0.001. Any comparisons lacking asterisks are non-significant.
[image: A collage of graphs and charts

Description automatically generated]
Supplementary Figure 4 – Bulk mRNA analysis of oligodendrocyte and myelin changes associated with COVID-AD NanoString nCounter® Bulk mRNA data analysis of whole FFPE tissue sections from the hippocampus and MFG of COVID (N = 11) vs. Non-COVID (N = 12) patients. The top 25 DEGs based on significance and their fold changes from hippocampus (A) and MFG (B) are listed from 1-25 with the most significant DEGs being located at the bottom of the graph. Volcano plots for the DEGs making up the Oligodendrocyte Markers (C), Oligodendrocyte Differentiation/Maturation (D), and Myelogenesis (E) pathways in the hippocampus with a baseline of Non-COVID. (F) p-values provided by nSolver for cell-type scoring validating oligodendrocyte scoring based on cell-type-specific DEG markers. (G-K) Univariate comparisons of selected DEGs. Adjusted p-values for individual genes can be found on figure 6 and a lack of stars does not indicate non-significance. Hippocampal subfield quantification of Olig2-positive cells per mm2 (L) and percent coverage of tissue by PLP1 (M) with comparisons performed using an ordinary two-way ANOVA with Tukey’s multiple comparisons test, with a single pooled variance and *p < 0.05, **p < 0.01, ***p < 0.001. Bulk mRNA analysis was performed in the NanoString nSolver suite, with normalization of individual samples using six housekeeping genes included in the glial profiling panel. Benjamini-Yekutieli p-value adjustment for multiple comparisons was performed for differential expression.
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