Pacific Northwest
NATIONAL LABORATORY

Proudly Operated by Balfelle Since 1965

Enhanced Confidence and Quantitation
of Proteoform ldentifications

Samuel Payne

Pacific Northwest National Laboratory




Salmonella Experiment

* Proteoforms unique to infection like
conditions
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Top-down proteomics reveals a unique protein
S-thiolation switch in Salmonella Typhimurium
in response to infection-like conditions
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Quantitative Top Down

* Needs
— Label Free quantitation
— Automated and confident analysis

* Challenges
— Difficulty de-isotoping — 30-40% error rate

— Many poor identifications
— Identifying all charge states



Informed Quantitation (1Q)

PEPTIDE ID

* Enumeration of targets

— Results from PrSMs
— Atomic composition |\ ,‘ |‘ ‘ |
— Elution time

— Charge state(s) identified

e Retrieval JU
— Generate extracted ion
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Quantify the best peak 1.6* 10°
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Calculating Probability

* Creating a decoy for MS1 features
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Calculating Probability

e Score metrics need an estimate of truth

— i.e. how good is a cosine similarity of 0.917

Cosine Similarity of Isotopic Envelope Posterior Error Probability
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Validating TopDown IDs

* Many proteoforms contain phantom PTMs
— Driven by errors in deisotoping (~30-40%)
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High Throughput Operation

* Runtime: ~ 1 minute per LC-MS run

— Abundance values for ~1000 proteoforms

* Most time is spent in correcting PrSM
identifications
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