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Summary

- Retention time (RT) is an informative feature that can be remarkably
consistent across LC runs with the same sample and same
experimental conditions.

- Data-driven alignments of peptide RTs across experiments create
robust inferences of peptide RTs with RT distributions.

»  Applying inferred and observed RTs within a principled Bayesian
framework greatly increases the coverage of single cell proteomes.

Global RT Alignment Provides Robust RT
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- Latent Reference RT (i) inferred for each peptide sequence.
 Shifts between experiments modeled as monotonic transformation of L.
»  Optimization robust to large amounts of missing data

Global RT Alignment Results in Residuals
< 1 min for 60 min LC Runs
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Bayesian Framework for Updating ID Confidence

P( RT | ID correct ) x P( ID correct )
P( RT )

P( ID correct | RT ) - Posterior probability that the PSM is assigned to the right
seguence, given its RT. AKA “DART-ID” confidence.

P( RT | ID correct ) - Conditional likelihood of the PSM’s RT if its assigned
sequence is correct. Estimated by evaluating inferred RT distribution of the
sequence at the observed RIT.

P( RT ) - Marginal likelihood for observing the RT. Estimated as the sum of the
probabilities that the PSM’s assigned sequence is correct and incorrect.
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Validating New ldentifications
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Split data into disjoint sets

« Spectra - PSMs filtered with PEP < 1%.

- DART-ID - PSMs filtered with PEP > 1% and
updated PEP < 1%. This set of new
observations is disjoint from Spectra PSM.

- Percolator - PSMs filtered with PEP > 1% and
updated PEP < 1%. Also disjoint from Spectra
PSMs.

« Decoy - PSMs filtered with PEP < 1%, and
randomly sampled to create a decoy protein.

DART-ID PSMs Give Consistent Protein Quantification
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- Separation of the proteomes of 375 single cell samples each of 2 blood
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Conclusion

-937 by Principal Component Analysis (PCA)

DART-ID takes advantage of reproducible retention times for peptide sequences
within sets of LC runs to greatly increase the coverage of single cell proteomes.

Global alignment method provides more robust estimates of RT. The more
consistent experiment RTs are, the more powerful the added RT evidence is.
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