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Definitions 

 Proteomics: The study of all the proteins in a cell, tissue, or organism. 

 Liquid Chromatography-Mass Spectrometry (LC-MS): A technique used to identify and 
measure proteins in a sample. 

 Coefficient of Variation (CV): A measure of variability in data. 

 Sum of Squares (SS): A measure used in statistics to quantify the variation in data. 

 Imputation: A method to fill in missing data points in a dataset. 

 

Key Findings 

 The Proteomics Workflow Standardization Tool (PWST) helps standardize the proteomics 
workflow. 

 The tool reduces variability in protein measurements and manages missing data. 

 PWST uses various statistical methods to analyze and visualize data. 

 

Introduction 

The paper discusses the development of an interactive web tool called PWST, which standardizes the 
workflow for proteomics experiments using LC-MS. Proteomics studies involve many steps, and this tool 
helps researchers choose the best options for each step to ensure accurate and consistent results. 

 

Main Content 

Background 

Proteomics experiments involve several steps, each with multiple options, making standardization 
important. LC-MS is widely used in these studies but faces challenges like technical variability and 
missing data. The PWST tool aims to address these challenges. 

Methods 

 Upload the Expression Data: Users start by uploading their proteomics data. 

 Feature Type: Choose whether to analyze at the protein or peptide level. 

 Aggregation Method: Options include mean, median, sum, or maximum for data aggregation. 
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 Additional Information: Users upload data about the samples, including categorical (e.g., 
storage methods) and numeric variables (e.g., age). 

 Analysis Method: 

o Excluding Missing Values: Discard features with missing data. 

o Imputing Missing Values: Use statistical methods like SVD and KNN to fill in missing 
data. 

 Transformation/Normalization Methods: Options include logarithmic transformation, quantile 
normalization (QN), variance stabilizing normalization (VSN), or none. 

 Level of Significance: Set the significance level (default is 0.05). 

 Method of Adjustment: Options to adjust p-values for multiple testing (e.g., Bonferroni, Holm). 

Results 

 Visual Plots: The tool provides visual plots like box plots, density plots, and correlation 
heatmaps. 

 Sum of Squares (SS) Results: Shows the contribution of each variable to the overall variability. 

 Coefficient of Variation (CV) Analysis: Displays the CV for different groups within each 
categorical variable. 

 Significant Features: Lists the number of significant features with and without p-value 
adjustment. 

 

Conclusion 

The PWST tool is a user-friendly application that helps standardize the proteomics workflow, making 
experiments more reliable and consistent. By using various statistical methods, the tool reduces variability 
and manages missing data effectively, aiding researchers in designing and conducting better experiments. 
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