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Abstract Quantitative protein analysis based on mass spectrometry is an important research methodology for
high-throughput proteomics. However, due to the limitations of existing mass spectrometry techniques, large-scale
quantification process may produce a large number of missing values, which will affect the accuracy of downstre-
am analysis. Although many imputation methods have been proposed, comprehensive evaluation upon those meth-
ods in different situations is still lacking in proteomics. Here, based on the characteristics of real data, we constru-
cted different simulation datasets in three dimensions of sample size, effect value, and missing ratio. Then we co-
mprehensively evaluated the imputation effectiveness and accuracy of eight classical methods including kNN,
SVD, MLE, BPCA, LLS, Min, QRILC and Mean. The results illustrated that the effectiveness of missing imputation
is positively correlated to sample size and effect value, while negatively correlated to missing proportion. We also
found that the effectiveness of those methods is varied in different datasets. Researchers need to choose a suitable
imputation method according to the characteristics of dataset and their own needs. In this research, we summarize
the optimal methods for different characteristics to provide reference for researchers.
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Figure 2 Missing value imputation method corresponding to the optimal NRMSE
Note: A: 3-3 Samples NRMSE; B: 5-5 Samples NRMSE; C: 10-10 Samples NRMSE; D: 30-30 Samples NRMSE; E: 50-50 Samples

NRMSE; F: 100-100 Samples NRMSE
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Figure 3 Missing value imputation method corresponding to the optimal BLCI
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