Integrating database search and de novo sequencing
to improve the peptide identification



1. Approaches for LC/MSMS data analysis
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2. Integrating de novo and database search
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3. De novo sequencing improves DB search
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3.1. Good scoring function

* Uses many more factors than other algorithms
— particularly the similarity between de novo and DB sequence

— many other scoring features considered

* Better separation of true and false means better accuracy and
sensitivity.

sScore
Zhang et al, MCP (2012) 11, M111.010587.2011.



High sensitivity and accuracy

* ABRF iPRG 2013 study

Total Confident Identifications on iPRG 2013 Study
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3.2. De novo assisted PTM “Blind Search”

e Search for PTM when there is a tag match.
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ABRF iPRG 2012 study

One spiked peptide
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3.3. SPIDER homology search

Problem: de novo errors. database mutations

(denovo) X: LSCFAK

I
(homolog) Z: SLAAFK

de novo error

N\

(denovo) X: [LS]C[FA]K
(real) Y: [SL]C[AF]K
| | |1
(homolog) Z: [SL]A[AF]K
\
mutation

Solution: minimize de novo errors and mutations

Y. Han et al, JBCB (2005) 3, 697-716.



Peptides in camel milk
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4. DB search validates De novo sequencing

Problem

De novo sequencing

* Ambiguity of de novo sequence

 Partially correct tags
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Validation with DB peptides
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numhber of residues
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* Extracellular proteome

low abundance, esp. signaling peptides
contaminated by intracellular proteins
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5. Finding endogenous peptides
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Workflow for endogenous peptides identification

Raw data
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Database search
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Example of an endogenous peptide
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Implement in PEAKS

Raw MS data

Jdn de novo seq.

&/ PEAKSDB - DB peptides

', PEAKSPTM -» PTMs & mutations

% SPIDER —-» More mutations
¥

de novo peptides
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PEAKS R&D team at BSI
Collaborations
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