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Introduction

There is increasing interest in the identification and characterization
of protein post-translational modifications (PTMs) as the field of
mass spectrometry-based proteomics begins to mature. However,
the vast amount of information obtained within a typical differential
proteomics study makes the facile measurement of PTMs quite
challenging. In addition to label-free approaches, we have begun
to explore counting methods for differential analysis of PTM
changes in proteomes. Our novel approach has resulted in the
development of a software program, the Software Tool for Rapid
Annotation of Proteins: Post-Translation Modification edition
(STRAP PTM). STRAP PTM uses a new counting-based PTM
scoring algorithm to facilitate multi-sample PTM comparison
through collation and visualization. Here we demonstrate the utility
of STRAP PTM across different PTM/proteomics experiments.
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STRAP PTM: PTM Scoring
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® Based on four factors (Q = quality, y = grouping, W = occupancy, and U = uniqueness)
and normalized by the highest score in the data set (max PTM score = 100).
® Calculated for a specific PTM (m = 1, ..., M) on a specific site (i = 1, ..., 1) of a specific
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Factor N Expression
(Bml )
; P
Quality Quip =
(B%)
o Defined as the ratio of (the average score .
ore
of peptides having a specific PTM on a ST FR—
specific site) to (the average score of all — Ay 0®
unmodified peptides having the specific site),  ~——F——— & azgsen)
® Determines the quality of the database search —
results based on MS/MS ID scores (B). f——
—_—
o Higher score indicates positive ID (max = 1).

actor Name Expressio

Groupi Ty St
rouping ™ = (max o),
) - aoupa Grown
 Defined as the standard deviation () of a . s
specific PTM on a specific site across P -
groups and normalized by the highest o —, L~ e
for the specific protein. I e
.
© Higher score indicates group specificity for &~ _a o
the specific PTM and site (max = 1). ‘—]v—’
y
actor Name Expression
Nonj;
p
Occupancy Woip = el w0
(Em=1 Nmip) + (Noip)
e Defined as the degree of modification of a specific
site with a specific PTM on a specific protein. wets
® Wis the ratio of (a specific PTM on a specifiosite) ___ @ = 0%
to (the sum of all PTMs and vacancies on the site). ,: [ ] W
e Higher score indicates more of the specific PTM
at the site (max = 1). F__/‘-_
.

Total site occupancy equals the sum of specific —_——~

PTM occupancies (susceptibility to be modified).

Factor Name
Uniqueness Upp=1—Ep, =1— _ ZiztNmp
" " m1 T Nonip
Supa Goups

© Defined as the enhancement (E) of a specific

PTM on a specific protein subtracted from 1, ——F—— —F—A—
—.

® Eis the ratio of (a specific PTM on all sites) A
o~ f———

to (all PTMs on all sites). e o~
® Higher score indicates more specificity in the ~ —&—f—~— —~8 &~

PTM (max = 1).
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Model System: In Vitro Oxidation of CD40L
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Label-Free Comparison: progenesis LC-MsS
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Results
Model System: PTM Peptides in Plasma
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Conclusions

> PTM counting is a powerful technique for rapid semi-quantitative integration of large mass spectrometry-based proteomics data sets.

> STRAP PTM represents a novel counting approach that uses a new scoring algorithm to rank PTMs in differential proteomics experiments.
» STRAP PTM software is easy to implement on a PC and provides fast turnaround for even large data sets (on the order of minutes).

» Select STRAP PTM results correlate well with label-free results from both simple and complex model data sets.
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