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Supplementary Figure S1: Confusion matrices for all GPS models trained for the filtered and unfiltered
data sets. These confusion matrices display the true target (1) and decoy (0) predictions for each of the 4 trained classifiers
on each of the 3 test datasets. The 2 models trained on unfiltered data (No Filter) in rows 2 and 4 display a substantially
greater number of false positive predictions (ie. decoys predicted as targets) compared to the Filter models.
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Supplementary Figure S2: Scoring distributions for all GPS models trained for the filtered and unfiltered
data sets. These scoring distributions display the target (1.0) and decoy (0.0) scores for each of the 4 trained classifiers
on each of the 3 test data sets. The XGBoost models in the first 2 rows show better separation of the decoy and target
classes than the SVM models in the bottom 2 rows. The ”false” target portions of the bimodal target distributions for the
XGBoost models also more closely match the decoy distributions than the SVM models, indiciation that g-value calculation
and FDR control should be more accurate.
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Supplementary Figure S3: Quantification accuracy of GPS evaluated by a 2 species mixture spike-in data
set compared to DIA-NN. We evaluated the quantification accuracy of GPS by analyzing a 2-species mixture of yeast
peptides spiked-in into a constant mouse kidney proteome background with 2 groups of 10 technical replicates each. Each
group of samples contained the same concentration of Mouse-Kidney proteins, while one group contained 4X more yeast
peptides and we measured the number of precursors that mapped correctly into the expected ratio of their species (0.0 £0.2
log2 fold change for Mouse precursors and 2.0 +0.2 log2 fold change for Yeast precursors. A) displays the mean abundance
of precursors identified using GPS against their log2 fold change and colored by their mapped species. Histogram plots
directly to the right of these scatter plots display the distribution of the species mixture on the log2 fold change scale.
The expected ratio regions are highlighted to display which precursors were considered as ratio-validated. B) displays
the same as A but for DIA-NN. C) displays the overall counts of ratio-validated precursors, peptides, and proteins, from
the regions highlighted in A-B for GPS and DIA-NN. From these validated regions, DIA-NN identifies more precursors,
peptides, and proteins than GPS, mostly in the lower abundance regions. D) shows the percentage of missingness in the
quantitative matrices for GPS and DIA-NN. Here, GPS decreased the number of missing values compared to DIA-NN.
This is important in context with C, as GPS is able to provide a greater number of accurately quantified precursors and a
substantially more complete data matrix as measured by the % missing values. In order to provide an evaluation beyond
the ratio-validated cutoff, we measured the number of identified precursors and the FDR at increasing log2 fold change
thresholds from the expected ratios of the species mixture (E-F). E) displays the number of precursors identified and
quantified at increasing thresholds from the expected values. DIA-NN identifies more precursors at the 0.2 threshold, but
less than GPS at thresholds closer to the expected rations. F) displays the the FDR as a function of increasing thresholds
from the expected ratios of each proteome in the mixture. Here, we can see at low thresholds, DIA-NN displays a higher
FDR, but the two tools even out over the measured thresholds, with DIA-NN having a lower FDR further away from the
expected ratios.
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