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In SILAC-based quantitative mass spectrometry (MS), effectively handling missing values is
crucial for ensuring accurate and meaningful quantification of phosphorylation dynamics.
Appropriate imputation techniques are important to ensure reliable biological interpretations
of cell signaling and disease mechanisms. This alternative to the label-free experiments
permits the analysis of labels and conditions in single MS measurements through either ratios
or intensity values from both proteome and phosphopeptide-enriched data.

Comparisons of imputation methods from random replacement to machine learning
algorithms like random forest were made using experimental data to find out if differentially
abundant proteins or phosphosites could be rescued even after missing values were
introduced artificially. This thesis attempts to clarify this inquiry through description of data
distributions, significant tests benchmarks, simulation of generated matrices, and averaged
metrics of confusion matrices from the different imputation processes.

The observations made from the results imply that the data’s missingness proportion based
on its type and number of missing values per protein group or phosphosite can lead to biases
when substituting the missing information. From the final comparisons, it is recommended to
not apply any imputation methods to avoid false discoveries, although some imputation
methods like k-nearest neighbour fare better to also avoid type II errors.
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