














L T

z

D\

0.8 - - - -

0.75

ROC AUC
o
o

—%— Breast
—%—— Liver
—¥—— Prostate

——%—— Bladder

. . I

0 25 50, 75 100 Original
JPEG compression parameter

0.45

0.4

Fig. S7. The effects of JPEG compression on the performance of the pipeline. The images were JPEG compressed at different levels and processed through the
pipeline. The performance for detecting known location biomarkers was measured and reported as AUC values, as was done for Fig. S2.
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Fig. S8. Ordering regions by location change progression. We performed a hierarchical clustering of the features from the regions used in the analysis for
antibody HPA034715 against ARHGEF3 in bladder tissue. We calculated the Euclidean distances between every pair of regions and then performed hierarchical
clustering. The leaves are ordered to maximize the sum of similarities between adjacent leaves across the tree. Regions are displayed from top to bottom and
then left to right according to the ordering in the tree. Normal tiles are outlined in blue; cancer tiles are outlined in red.
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Fig. S9. Protein rank correlations using location P values and classification accuracies when averaging different numbers of estimates. The number of esti-
mates used to calculate the location P value and accuracy was varied from 1 to 50. The Spearman correlation coefficient was used to measure the consistency of
the ranked protein lists when different numbers of estimates were used.

Dataset S1. The sets of analyzed proteins for each tissue, ranked by the combination of location change and minimal expression change

Dataset S1

Validation marker proteins (Methods) are indicated with a 1 in the Validation Marker column.

Dataset S2. Estimation of expression and location differences between prostate and bladder tumor grades
Dataset S2

The proteins are ranked by the three-class classification accuracy for separating normal tissue, low-grade tumors, and high-grade tumors.

Dataset S3. Estimates of expression and location changes for pathways

Dataset S3

P values that the KEGG pathways changed (against a background distribution) were calculated by using the image analysis pipeline or the image anno-
tations, both for expression and location (Methods). Blank entries indicate pathways in which there was an insufficient number of images for the analysis.
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