DART-ID: Data-Driven Alignment of Retention Times Sovor Laborator
for Peptide Identification Increases Peptide Coverage by > 85%
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Summary Bayesian Framework for Updating ID Confidence Substantial Increase in Proteome Coverage
Retention time (RT) is an informative feature that can be ————————
remarkably consistent across LC runs with the same sample and P(ID correct | RT ) = P(RT | ID correct ) x P( 1D correct ) = - - R =
same experimental conditions. P(RT) 1000 s e e e e e e~
Data-driven alignments of peptide RTs across experiments create - P( ID correct | RT ) - Posterior probability that the PSM is assigned to the right sequence, 3500 —fi?;—;%ﬁ%;ii;q_i% =t = — —
robust inferences of peptide RTs with RT distributions. given its RT. AKA “DART-ID” confidence 8 e == — ey
Applying interred and observed RTs within a principled Bayesian P( RT | ID correct ) - Conditional likelihood of the PSM’s RT if its assigned sequence is LU EEEE=—o0e"———_ ———— - == =5
framework greatly increases the coverage of single cell proteomes. correct. Estimated by evaluating inferred RT distribution of the sequence at the observed RT. S Pyl N —— s o
: : + P( RT) - Marginal likelihood for observing the RT. Estimated as the sum of the probabilities D |
GIObaI RT A||9nment PrO\”deS RObUSt RT that the PSM’s assigned sequence is correct and incorrect. ) 5000 . =—ea=—=s—us :;f__-‘“é)i‘:}l:—j%j%;;)
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Two-Segment Linear Fit ID Confidence Update Yields 75% More PSMs Peptides Quantified Per Experiment (PEP < 1%)

Two-segment fit captures more variation. More segments or — 100 Confidence shifts ncrease in confident PSMs o 1900
non-linear models possible, as long as monotonicity holds. n 19 ’ y ] Spectra S —
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Residual RT = Observed BT - Inferred RT Consistency of Protein Quantitation Coefficient of variation (CV: 6 / 1) of relative + At confidence threshold of 1%, on average > 85% of quantified peptides per
= in SCoPE-MS Experiments clet V- O H) experiment.
Residual RT increases with time ~ Residual RT varies by experiment 035 quantitation of PSMs within proteins (n=1590).
C
1.0 — Median | Residual AT 3 Spectra - PSMs filtered with PEP < 1%. Conclusion
_ 08 %Orgggﬁhngg)'”terva" 10%-9088 = 030 DART-ID - PSMs filtered with PEP > 1% and
g % | S updated PEP < 1%. This set of new observations DART-ID takes advantage of reproducible retention times for peptide sequences
Py = 06 ?) is disjoint from Spectra PSMs. within sets of LC runs to greatly increase the coverage of single cell proteomes.
-% 'n__: -c% 0.25 - - Percolator - PSMs filtered with PEP > 1% and Global alignment method provides more robust estimates of RT. The more
= cg“ 0.4 K updated PEP < 1%. Also disjoint from Spectra consistent experiment RTs are, the more powerful the added RT evidence is.
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