Olink Proteomics Analysis (Reveal Platforms)
The Olink Proteomics Reveal platform is based on Proximity Extension Assay (PEA) technology with next-generation sequencing (NGS) to measure protein biomarkers across multiple samples in a high-throughput and sensitive manner. 
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1. Raw data Preprocessing
The raw sequencing data generated from the Olink Reveal assay are processed using the ngs2counts pipeline, which converts raw sequencing data files into count matrices. During this step, sequencing reads are mapped to assay-specific barcodes to quantify protein signals for each target. These count matrices serve as the input for the Olink NPX Map software.
2. NPX Generation and Data Setup	
Olink NPX Map software1 is used to translate the raw sequencing counts into Normalized Protein eXpression (NPX) values, which represent relative protein abundance on a log2 scale3. To begin the analysis, the required inputs, such as the panel data archive, run folder (containing count matrices) and sample plate layout, are imported into Olink NPX Map software.
Within NPX Map, normalization and quality control are applied to generate NPX values. The resulting dataset includes NPX values for further statistical analysis.
2a. Quality Control (QC)
QC is performed to ensure data reliability. Internal controls (incubation, extension, and amplification controls) are used to ensure assay performance. The extension control is used for NPX calculation, while the others help assess data quality.
QC is checked at multiple levels:
· Sample QC evaluates whether each sample has sufficient signal and proper control performance and identifies low signal or control issues.
· Block/Plate QC checks for technical consistency across plates and ensures no major processing errors.
· Assay QC evaluates assay-level performance relative to control signals.
In addition, systematic effects such as row/column effects or gradient patterns across plates are assessed. These patterns may indicate technical or experimental issues.
Overall, samples and assays that meet quality thresholds are retained for further analysis.
2b. Normalization
Two normalization approaches are considered: Plate Control (PC) normalization and Intensity normalization. Both methods adjust assay values to reduce technical variation across plates.
· Plate Control normalization is applied by default.
· Intensity normalization is used when samples are randomized across plates, as it better accounts for global variation.
The choice of normalization depends on the study design, particularly how samples are distributed across plates.
3. Statistical Analysis
All statistical analyses are performed using the R package Olink Analyze2. Depending on the data, appropriate statistical tests are applied. This includes t-tests or ANOVA for normally distributed data and Wilcoxon or Kruskal-Wallis tests for non-normal data. Paired analysis can also be performed when samples are matched. For more complex studies, linear models may be used to account for additional variables. The analysis generates estimates of group differences along with p-values and adjusted p-values, with multiple testing correction (FDR) applied to reduce false positives. Results are provided as structured tables along with visualizations to help interpret the findings.
4. Required Files
1. Raw data files for input into the Olink NPX Map software. 
2. Metadata spreadsheet with information about samples, replicates, groupings of interest, etc. 
5. Deliverables
1. A PowerPoint presentation including all agreed-upon analyses and results with interpretations. 
2. Excel spreadsheets of raw counts, NPX files and complete differential expression analysis.  
3. Image files of selection of agreed-upon number of graphs/plots with interpretations   - volcano plots, PCA plots, QC plots, heatmaps, etc.  
Please email us at EICC@emory.edu with any questions or comments regarding data analysis.
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