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Overview

® Purpose: Counting software and label-free proteomics were
used to characterize differential PTMs and potential
biomarkers of cardiovascular disease in a mouse model.

® Methods: Blood samples from an American diet mouse
model were analyzed using in-house software (STRAP PTM)
based on spectral counting and a novel scoring algorithm.

® Results: Trends in differential PTMs were readily detected
and easily sorted for biologically relevant modifications
induced by oxidative stress.

Introduction

There are many factors that contribute to cardiovascular
disease (CVD), but unfavorable metabolic conditions
associated with obesity, diabetes, and hyperlipidemia are major
causes. Early detection and monitoring of these adverse effects
on the heart and vasculature are difficult to achieve. Since
plasma proteins are indicators of inflammation and oxidants,
nonspecific changes in these components may reflect systemic
metabolic disease. The appearance and change of post-
translational modifications (PTMs) on circulating proteins may
be critical in determining biomarkers and therapeutic targets for
this disease. Here we investigate the power of counting
software (STRAP PTM) and label-free proteomics to
characterize differential PTMs and potential biomarkers of CVD
using an American diet (high-fat, high-sucrose intake) mouse
model.

Methods

Mouse Model

Control diet
(Control)

High-fat, high-sucrose diet

Sample Processing

® Blood collection at 4 months from each group (n = 4)
® Protein digestion with trypsin to generate peptides

® Plasma proteomics

LC-MS/MS Analysis

® nanoACQUITY HPLC system (Waters)

® TriVersa NanoMate ESI source (Advion)

® LTQ-Orbitrap mass spectrometer (Thermo Scientific)
® Data-dependent MS/MS acquisition

Label-Free Quantitative Analysis
" Progenesis LC-MS (v4.1; Nonlinear Dynamics)
® Mascot search engine (v2.3; Matrix Science)

Methods
STRAP PTM Analysis

® Software: STRAP PTM (v1.0 beta) freely available at
http://www.bumc.bu.edu/cardiovascularproteomics/cpctools

® Workflow Database Trans-Proteomic
Search Pipeline
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® PTM Scoring
PTM Score (S): Overall score for a specific PTM (m) on a
specific site (/) of a specific protein (p) based on user-
selectable factors relevant to the system (max = 100)
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Grouping (G): Variation of a specific PTM on a specific site
of a specific protein across groups (max = 1)
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Occupancy (W): Degree of modification of a specific site on
a specific protein with a specific PTM (max = 1)
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STRAP PTM Results

PTM Map: Albumin

Legend: Control HFHS
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® Proteins with significant differential PTMs ranked high among
other proteins based on average PTM scores.

® Distributions of differential counts highlighted trends in global
protein sites with PTMs of non-random positive changes.

Sites on Albumin

® PTM sites sensitive to HFHS diet were easily identified on
albumin by high PTM scores.

® Top-8 redox-specific sites on albumin were selected and
mapped for further investigation (e.g., C392).
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Label-Free Results
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Confirmation of Results
MS/MS Fragmentation of Albumin Peptide +3 PTMs
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Conclusions

® Select HFHS-induced PTMs were successfully mapped onto

albumin by counting and label-free approaches.

STRAP PTM counting provided an easy and quick overview

of modified sites on protein sequences.

® Subsequent quantitative analysis with label-free methods
was facilitated by preliminary analysis with STRAP PTM.
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