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Additional file 2: Figure S1: Scatter plots of protein spectral counts vs. protein MASCOT scores 

(left-hand-side) and protein MASCOT scores vs. protein marginal inclusion probabilities (right-

hand-side) in the AP-MS control (CONTROL) and all bait experiments (CTNNBIP1, STK24, 

NME2, PPM1B, and VHL). See above Additional file 1 Supplemental Methods for more details 

on how protein spectral counts, protein MASCOT scores and protein marginal inclusion 

probabilities were computed [Additional file 1: Supplemental Methods]. Note how the 

coefficients of determination and of correlation are systematically lower in the scatter plots of 

protein spectral counts vs. protein MASCOT scores (left-hand-side) than in the scatter plots 

protein MASCOT scores vs. protein marginal inclusion probabilities (right-hand-side). Also, note 

in the right-hand-side scatter plots how many proteins with low marginal inclusion probabilities 

have relatively high MASCOT scores. 

 

 
 



 

 

 



 

 



Additional file 2: Figure S2: Scatter plot of peptide PROPHET probabilities (Prob) onto the 

peptide MASCOT scores (Score) in the AP-MS control (CONTROL) and all bait experiments 

(CTNNBIP1, STK24, NME2, PPM1B, and VHL). Non Linear Quartile Regression lines are 

shown with MASCOT Score Threshold (MST), and corresponding Peptide Probability Threshold 

( )(0.5) 0.5=Prob . 

 



 



Additional file 2: Figure S3: Empirical Probability Density Function (PDF - left) and 

Cumulative Density Function (CDF - right) plots of peptide scores (top) and peptide probabilities 

(bottom) in the AP-MS control (CONTROL) and all bait experiments (CTNNBIP1, STK24, 

NME2, PPM1B, and VHL). The MASCOT Score Threshold (MST) is shown in red with its 

corresponding Peptide Probability Threshold α = 0.5. 

 



 

 



Additional file 2: Figure S4: Optimizing the determination of the peptide MASCOT score 

threshold in all AP-MS bait experiments (CTNNBIP1, STK24, NME2, PPM1B, and VHL). The 

optimal peptide MASCOT Score Threshold (MST) is shown as well as the Reproducibility Index 

Threshold (RIT) with corresponding Reproducibility Index (RI). 

    

 



 



Additional file 2: Figure S5: Number of Indicator Prey Proteins min
ˆ ( )B BQ p  and Reproducible 

Experimental Replicates min
ˆ ( )B BL p  (left) and the joint inclusion probability J minˆ ( )B Bp p  (right) for 

the protein-based analysis in all AP-MS bait experiments (CTNNBIP1, STK24, NME2, PPM1B, 

and VHL). The number of Indicator Prey Proteins, Reproducible Experimental Replicates, and 

joint inclusion probabilities are indicated for the marginal inclusion probability threshold min

Bp  as 

determined for each individual bait experiment (see Tables 1 and 3). 

 

 



 

 



 

 



Additional file 2: Figure S6: FDR sensitivity as a function of Confidence Score cutoff and 

marginal inclusion probability threshold in the CTNNBIP1 AP-MS bait experiment. FDR 

estimates of bait-prey PPI are reported with standard errors. Horizontal black dotted lines 

correspond to thresholds of FDR level ( )0.05θ = . Results are reported for the range of the 

Confidence Score cutoffs ( ]ˆ 0,0.2cutoff
SC ∈  and [ ]min 0.45,1.00Bp ∈  of the marginal inclusion 

probability threshold. 

 



Additional file 2: Figure S7: FDR and GO semantic similarity analyses in all AP-MS bait 

experiments (CTNNBIP1, STK24, NME2, PPM1B, and VHL). Left: Log-plot of FDR for the 

bait-prey PPIs are plotted against Confidence Score cutoffs cutoff
SC . Estimates of 

3
10log (10 )FDR− +  are reported with standard errors. The horizontal black dotted line 

corresponds to the threshold of FDR significance level ( )0.05θ = . Right: estimates of distance 

( )cutoff
Sd C  (see Methods section) are plotted with standard errors against Confidence Score 

cutoffs cutoff
SC . The horizontal dotted line corresponds to the threshold of GO significance 

( )0d > . For the computation of d, approximate 95% Confidence Interval of median bait-prey 

semantic similarities were carried out in the initial set of bait experiments (“N” stage) and the set 

of bait Reproducible Experimental Replicates (“S” stage) for the Molecular Function (MF) 

ontology as described in method section. Here B = 1024 Monte-Carlo replicates were performed, 

and a coefficient 1.386c =  was chosen for the 95% CI since group sample sizes and group 

standard deviations were similar [32]. Results are reported for the range ( ]ˆ 0,0.2cutoff
SC ∈  of 

Confidence Score cutoff and for the marginal inclusion probability threshold min

Bp  as determined 

in each individual bait experiment (see Tables 1 and 3). 

 

 



 

 



 

 
 



Additional file 2: Figure S8: Density distribution plots of bait-prey Confidence Scores at procedural stages “N”, 
“R” and “S” in all AP-MS bait experiments (CTNNBIP1, STK24, NME2, PPM1B, and VHL). Note the identical 
density scales and the re-distribution of Specific Prey Proteins (Confidence Score → 1) as the method progresses 
through the procedural stages: from the initial “Naïve” stage (“N”), to the “Reproducible” stage (“R”), and to the 
final “Specific” stage (“S”). Results are reported for the entire positive range [ ]ˆ 0,1cutoff

SC ∈  of Confidence Score 

cutoff and the marginal inclusion probability thresholds min
Cp  and min

Bp  as determined in each AP-MS experiment 
(see Tables 1 and 3). 

 

 



 

 

 



 

 



Additional file 2: Figure S9: Quantile-Quantile plots of bait vs. control marginal inclusion 

probabilities in all AP-MS bait experiments (CTNNBIP1, STK24, NME2, PPM1B, and VHL). 

Note the increase in quantiles in the bait compared to the control experiment as the method 

progresses through the procedural stages, denoted by the initial “Naïve” (“N”), “Reproducible” 

(“R”), and finally “Specific” (“S”). This corresponds to a separation of bait versus control 

distributions with an accumulation towards 1 in the bait ( )Mˆ ( ,0.75) 1Bp j′ →  vs. towards 0 in the 

control ( )Mˆ ( ,0.75) 0Cp j′ → . Results are reported for ˆ cutoff
S SC C>  and the marginal inclusion 

probability thresholds min
Cp  and min

Bp  as determined in each AP-MS experiment (see Tables 1 and 

3). 

 

 



 

 



Additional file 2: Figure S10: Correlation and regression relationships between protein 

MASCOT scores and protein marginal inclusion probabilities at different procedural stages from 

the initial “Naïve” stage (“N”), to the “Reproducible” stage (“R”), and to the final “Specific” 

stage (“S”) in all AP-MS bait experiments (CTNNBIP1, STK24, NME2, PPM1B, and VHL). 

Results are reported for ˆ cutoff
S SC C>  and the marginal inclusion probability thresholds min

Cp  and 

min
Bp  as determined in each AP-MS experiment (see Tables 1 and 3). See Additional file 1 

Supplemental Methods for more details on how of protein MASCOT scores and protein marginal 

inclusion probabilities are computed [Additional file 1: Supplemental Methods]. 

 

 

 



 

 

 



Additional file 2: Figure S11: Stability of the Coefficient of Variation (CV) of the mean 

marginal inclusion probability as a function of procedural stages from the initial “Naïve” stage 

(“N”), to the “Reproducible” stage (“R”), and to the final “Specific” stage (“S”) in all AP-MS 

bait experiments (CTNNBIP1, STK24, NME2, PPM1B, and VHL). Results are reported for 

ˆ cutoff
S SC C>  and the marginal inclusion probability thresholds min

Cp  and min
Bp  as determined in 

each AP-MS experiment (see Tables 1 and 3). 



 



Additional file 2: Figure S12: Confidence Intervals (95% CIs) of the median bait-prey semantic 

similarity for SAINT-only and SAINT in conjunction with ROCS at the different ROCS 

procedural stages “N” (SAINT-only), “R”, and “S” (ROCS-SAINT) in all AP-MS bait experiments 

(CTNNBIP1, STK24, NME2, PPM1B, and VHL). Note especially the increase in median bait-

prey semantic similarity between the naïve stage “N” (SAINT-only) and final stage “S” (ROCS-

SAINT). The pairwise Resnik semantic similarity measure ( )B P,sim c c  is given between a Gene 

Ontology (GO) term from the bait protein (denoted cB) and for each Specific Prey Protein 

(denoted cP) as described in the methods section for all gene ontologies (Biological Process (BP), 

Molecular Function (MF), and Cellular Component (CC)) - see also Table S4 [Additional file 6: 

Table S4]. Note that the 95% CI of the median for the BP Gene Ontology of the VHL bait 

experiment could not be computed due to the very small output list (i.e. sample size n = 2) from 

SAINT – see Table S4 [Additional file 6: Table S4]. Results are reported here for a conservative 

coefficient of 1.960c =  for the 95% CI of the median since group sample sizes and group 

standard deviations were not similar (see methods section), and for ˆ cutoff
S SC C>  and the marginal 

inclusion probability thresholds min
Cp  and min

Bp  as determined in each AP-MS experiment (see 

Tables 1 and 3). 

 



 

 



 



Additional file 2: Figure S13: FDR computed from SAINT posterior probability output ( SAINTP ) 

as a function of procedural stages: from the initial “Naïve” stage (“N” – SAINT-only), to the 

“Reproducible” stage (“R”), and to the final “Specific” stage (“S” – ROCS-SAINT) in all AP-MS 

bait experiments (CTNNBIP1, STK24, NME2, PPM1B, and VHL). Note especially the increase 

in median bait-prey semantic similarity between the naïve stage “N” (SAINT-only) and final 

stage “S” (ROCS-SAINT). Results are reported for ˆ cutoff
S SC C>  and the marginal inclusion 

probability thresholds min
Cp  and min

Bp  as determined in each AP-MS experiment (see Tables 1 and 

3). 



 



Additional file 3: Table S1: ROCS lists of Indicator Prey Proteins (IPI) and Reproducible 

Experimental Replicates (RER) in all AP-MS control and bait experiments. 

 

Additional file 4: Table S2: Biological validation of ROCS protein-protein interaction (PPI) 

scoring results for the Specific Prey Proteins, ranked by Confidence Score SC  in all AP-MS bait 

experiments (each on a separate Excel tab-sheet in a single file). The table on the left (green 

shaded) gives the matching of references from the BioGRID database (v. 3.1 - 

http://thebiogrid.org/) into the ROCS list. The number of publications, the Pubmed ID, and the 

experimental system used are reported. The table on the right (blue shaded) gives the reciprocal 

matching of the ROCS list into the BioGRID references. Results are reported for ˆ cutoff
S SC C>  and 

the marginal inclusion probability thresholds min
Cp  and min

Bp  as determined in each AP-MS 

experiment (see Tables 1 and 3). 

 

Additional file 5: Table S3: Comparison of protein-protein interaction (PPI) scoring for the 

Specific Prey Proteins between SAINT (Posterior Probability SAINTP ), ComPASS ( scoreD − ) and 

our method ROCS ( scoreC − ) in all AP-MS bait experiments (each on a separate Excel tab-sheet 

in a single file). In the table on the left (green shaded), all entries are ranked by decreasing 

significance of protein-protein interactions (PPI) according to each scoring method. The table on 

the right (blue shaded) gives the reciprocal matching of SAINT and ComPASS lists into the ROCS 

list. SAINT and ComPASS lists are reported for 0SAINTP >  and score > 0D −  respectively. ROCS 

results are reported for scoreC −  ˆ cutoff
S SC C> and the marginal inclusion probability thresholds 

min
Cp  and min

Bp  as determined in each AP-MS experiment (see Tables 1 and 3). 

 

Additional file 6: Table S4: Comparison of SAINT protein-protein interaction (PPI) scoring for 

the Specific Prey Proteins at the different ROCS procedural stages “N” (SAINT-only), “R”, and 

“S” (ROCS-SAINT) in all AP-MS bait experiments (each on a separate Excel tab-sheet in a single 

file). Entries are ranked by decreasing significance of PPIs (Posterior Probability SAINTP ). The 

pairwise Resnik semantic similarity measure ( )B P,sim c c  is given between a Gene Ontology 

(GO) term from the bait protein (denoted cB) and for each Specific Prey Protein (denoted cP) as 

http://thebiogrid.org/


described in the methods section for all Gene Ontologies (Biological Process (BP), Molecular 

Function (MF), and Cellular Component (CC)) - see also Additional file 2: Figure S12. SAINT 

and ComPASS lists are reported for 0SAINTP >  and score > 0D −  respectively. ROCS results are 

reported for scoreC −  ˆ cutoff
S SC C>  and the marginal inclusion probability thresholds min

Cp  and 

min
Bp  as determined in each AP-MS experiment (see Tables 1 and 3). 


