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Continuum of MS/MS Interpretation Strategies

1. Unsequenced Genome 1. Sequenced Genome 1. Repeat Sample Analysis

2. Unexpected PTM 2. Expected PTM 2. Related Spectra

3. Multiple Mutations 3. Expected Chem Mods a. Unexpected Partial Chem Mods
4. Validate DB match 4. Single Mutations b. Overlapping Peptides

5. Spectral Quality

Sequence Database Match Spectral Library

Fragmentation Modeling Collection
Peak Detection Curation
SCORING

Each Digestion Enzyme
Each Instrument Model
Each Collision Energy
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Are Spectral Similarity Scoring Functions
Appropriate for Scoring Database Search
Sequence/Spectrum Matches?

(T(A "B P

Dot product Difference of the 3 Scores
Sokolow, 1978 TA 2% T Bi2 Extent of Emphasis on low abundance ions
General Features of the Scores
Normalize Intensities & Number of Peaks
" Score contribution for each ion scales with its intensity
Spectral (AT Bi) Max Value is 1.0
Contrast Angle ax value 1s 1.
Wan, 2001 ( E.'E".l 2% EBI 2)1.!‘2
Numerator
Bonus for Matched ions
Denominator
o S(A T B e Penalty for Unmatched ions A Experimental
Zﬁ;r:;a;gd Penalty for Unmatched ions B Theoretically Possible
(TA * ZBi N2
The naive fragment ion models in current database search programs tend to
substantially over predict the number of fragmentions.
| e allow for all possible ion types with similar intensities
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SpectrumMill Core Scoring of MS/MS Interpretations
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Refining Peptide Fragmentation Models
to Account for Dominant Peaks

Goal

Increase gap between score of correct and incorrect sequences for each spectrum
+ Increase score of correct sequence
* Decrease score of incorrect sequence

Principles to Capture

Bonus - dominant peaks should score a bonus for ion types and AA adjacencies that should be
dominant, i.e. at N-term of Pro.
Penalty - dominant peaks should be penalized if assigned to sites that should not be dominant.

» Correct peak assignments should rarely be penalized (<1%)
Charge location - At a dominant site, formation of a b or y type ion depends primarily on the
location of basic residues in the peptide, not the fragmentation site.

» Scoring scheme should still work if an enzyme besides trypsin is used.

* Do not try to predict which of b, y, b++, y++ will dominate
Frequency - dominant fragmentation does not always occur at particular AA adjacencies.

* Instead there are tendencies, additional factors not yet understood.
How dominant - It is very difficult to predict how dominant a peak will be when it occurs at a
cleavage that is expected to be dominant.

* Do not try to predict the extent of dominance.

« Scale a peak’s score with the extent of dominance that occurs.
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Dominant lons — Mobile b2/yn-2
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Dominant lons — Mobile b2/yn-2
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Dominant lons — PM nterm Q b-nh3
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Dominant lons — PM nterm E b-h2o0
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Dominant lons — PM y++-h20 @ yn-2 DnEST
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Dominant lons — PM y++-nh3 @ yn-2 QH
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Dominant lons — PM bn-2 contains RHK
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Non-dominant lons — Mobile
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