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Supplementary Figure 1. Gene set overlap

A. Overlap of human gene sets vs human gene expression

Overlap in the top 30 gene sets between Human Type 2 Diabetes -ArrayExpress # E-CBIL-
30, Sepsis-GEO #GSE8182, and Smoking — GEO # GSE994, using the human GAD
disease gene sets. The R*value of all human GAD gene sets between all three analyses
are: Type 2 diabetes vs. Sepsis: R?= 0.0005; Sepsis vs. Smoking: R?= 0.0094;

Smoking vs. Type 2 Diabetes: R?= 0.0021

B. Overlap of mouse gene sets vs mouse gene expression

Overlap in the top 30 gene sets between mouse Sepsis —GEO # GSE4479, Neural
crest/development-GEO #GSE11356, and Cerebral Malaria — GEO # GSE7814, using the
mouse MP gene sets. The R?value of all mouse MP gene sets between all three analyses
are: Sepsis vs. Neural crest/ development: R?= 0.0051; Neural crest/ development vs.

Cerebral Malaria: R®= 0.015; Cerebral Malaria vs. Sepsis: R*= 0.00002

C. Overlap of mouse gene sets vs human gene expression

Overlap in the top 30 gene sets between Human Type 2 Diabetes -ArrayExpress # E-CBIL-
30, Alzheimer’s GEO# GSE2197, and human Sepsis-GEO #GSE8182, using the mouse
MP gene sets. The R? values of all mouse MP gene sets between all three analyses are:
Type 2 Diabetes vs. Alzheimer’s: R?= 0.0037; Alzheimer’s vs. Sepsis: R’= 0.0017;

Sepsis vs. Type 2 Diabetes: R’= 0.0014



Supplemental Figure 2. Mouse Alpha-Synuclein Knockout-Brain versus Mouse gene
sets. Ribbon graphs of the top 30 highest Z-scores of the statistically significant (p < 0.05)
PAGE results in a mouse Alpha-Synuclein Knockout mouse model. Alpha-Synuclein GEO
# GSE4758, using the mouse MP gene sets. These results are not biased toward brain

physiology as reflective of the ubiquitous nature of alpha-synuclein expression.

Supplementary Figure 3.
Empirically determined p values versus permutation determined p values

A. Comparison of empirical p values versus permuted p values of the top 40 gene sets.

B. Comparison of empirical Z value (red), randomized (blue), and normalized (green)
enrichment scores. The emperical Z score is calculated using our Z score formula directly
from our D/P webPAGE utility using the gene expression change ratios. The randomized
Z score is the mean value of the Z score that produced by 1000 permutations of the gene
expression change ratios and also 400 permutation of the gene set labels at the same time.
The normalized Z score is obtained by adopting the empirical Z score and normalizing it

by the mean of 1000 times the Z score of the gene set.



