
iPEP User’s Guide

iPEP has been designed to aid in designing sample preparation techniques
around the detection of specific sites or motifs in proteins and proteomes.
The first application, single protein sequence analysis enables extensive
analysis of the potential sites of post-translational modifications in a user-
selected proteins.  The second application, proteome motif scanning,
measures the occurrence of a specific sequence in the proteome and
determines the efficacy of digestion and instrument selection on detecting
the proteins that contain the motif.

Proteomics
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iPEP Front Page http://ipep.moffitt.org

1. Examine Protein Sequence for Post-translational Modification Analysis (p. 3)
2. Monitor Detection of Proteins Containing Specific Motifs or Amino Acid Residues in Entire

Proteomes to Design Peptide-based Proteomic Experiments (p. 12)
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PDF Description and Example Results
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iPEP Protein Sequence Analysis:
Analysis of Potential Phosphotyrosine Sites in the Human Epidermal Growth Factor Receptor

SwissProt
Accession

Enter 1 Letter Code for Amino Acid or Sequence

Following Results Pages are Generated for the Human Epidermal
Growth Factor Receptor, SwissProt Entry: EGFR_HUMAN, with

Peptide MW 600-4500 and Monitoring Tyrosine (Y) Residues.
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iPEP Protein Sequence Analysis Results:
EGFR Accession, Description, and Sequence

This panel shows the sequence of the selected SwissProt entry.  Additional data, including
sequence, residue, and peptide coverages, are also displayed as part of the same web page (pages
6, 8, and 10-12).

Click to Access Peptide Lists in Sequence Order
for All Methods (p. 5)

Links to SwissProt Entry
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iPEP Protein Sequence Analysis Results:
Peptide Lists (from p. 4)

Continues for All Digestion Methods



6

iPEP Protein Sequence Analysis Results:
Table of Proteolytic Peptide, Sequence, and Residue Coverage

User Can
Compare Digests
using Sequence

Alignment
(see p. 7)

Iodosobenzoic Acid
2-Nitro-5-thiocyanatobenzoic Acid

Cyanogen bromide
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iPEP Protein Sequence Analysis Results:
Sequence Alignment of Trypsin and S. aureus V8 Protease Digests
(from p. 6)

Residue
Tracking

Detectable
Sequence
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iPEP Protein Sequence Analysis Results:
Tyrosine Residue Detection in each Proteolytic Method

Links to Display of Detectable Peptides Containing Tyr 1068 (p. 9)
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iPEP Protein Sequence Analysis Results:
Peptides Containing Tyrosine 1068 (from p. 8)

EGFR_HUMAN Tyr 1068

Enables Quantification using Specific Peptide Sequences
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iPEP Protein Sequence Analysis Results:
Graph of EGFR Sequence Coverage

Basic
Residues Acidic

Residues
Combinations

Broad Specificity/
Hydrophobic Residues

Chemical
Cleavages

87.1% of the Sequence Can Be Detected in Tryptic
Peptides from MW 600 to 4,500 Da
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iPEP Protein Sequence Analysis Results:
Graph of EGFR Peptide Coverage

Basic
Residues Acidic

Residues
Combinations

Broad Specificity/
Hydrophobic Residues

Chemical
Cleavages

60.7% of the Tryptic Peptides Have
MW Between 600 and 4,500 Da
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iPEP Protein Sequence Analysis Results:
Graph of EGFR Residue Coverage

Basic
Residues Acidic

Residues
Combinations

Broad Specificity/
Hydrophobic Residues

Chemical
Cleavages

91.7% of the Tyrosine Residues Can Be Detected
in Tryptic Peptides from MW 600 to 4,500 Da
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Proteome Motif Scanning
Search Parameter Page

Select Database

Select 2
Proteolytic
Methods

MW Filtering

1. Enter Motif in single amino acid codes.  Use X as a wild card.  [OJ] means either
O or J. {OJ} means neither O nor J. N-terminus is < and C-terminus is >.

1
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iPEP Proteome Motif Scan Results
MAPK Sites in Human SwissProt Entries

In the first part of the proteome scanning results, the number of motifs in the proteome and
the number of proteins containing the motif are shown.  The user can then estimate the
difficulty in detecting all of these motif-containing proteins in an LC-MS/MS experiment.
This application is illustrated with mitogen-activated protein kinase (MAPK) consensus
phosphorylation sequences (Proline-any amino acid-Serine or Threonine-Proline).  Results
continue on p. 15-16.
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iPEP Proteome Motif Scan Results:
Distribution of Motifs per Protein

Raw Data

Histogram

Most proteins containing MAPK consensus phosphorylation sequences have a small
number of motifs within their sequence.
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iPEP Proteome Motif Scan Results:
Peptide Statistics and Detection

Determines if peptide 
fractionation techniques
are necessary prior to 
LC-MS/MS.

Compare Detection of
Peptides, Motifs, and
Motif-Containing Proteins
to Select Ideal Digestion(s).
Trypsin will produce more
detectable peptides than
Lys-C.
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iPEP Proteome Motif Scan Results:
Peptide Statistics and Detection

Download Specific Database 
Of Motif-Containing Proteins

Compare Protein
Populations
(see p. 18)

Examine Enrichment
of Biological Processes/Functions
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Comparison of Proteins Detected:
Extraction of Differences

Trypsin and Lys-C both
produce peptides that enable
detection of proteins that can
not be observed in the other
digest.  Each set can be
viewed in HTML or
exported as a FASTA
database (see p. 19).



19

1

2

Comparison of Proteins Detected:
Extraction of Differences
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Comparison of Proteins Detected:
Extraction of Gene Ontology Data

The GO terms can be
viewed for each set.


