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Peakjuggler is a node for Proteome Discoverer that aims to compare areas
of peptides over several runs. Additionally it tries to find peptides that aren’t
identified in all runs.

1 Installation

1.1 Dependencies

• Proteome Discoverer version 2.0 or 2.1 is required

• R For some parts an R installation is needed. It is included in the installer

1.2 Installation

• Download the installer from http://http://ms.imp.ac.at?goto=peakjuggler

Peakjuggler consists of two nodes, one for the processing workflow and one for the
consensus workflow.

2 Usage

2.1 Parameters

2.1.1 Processing Node

1. Search Parameters

• Confidence Level: Only use PSMs with at least this confidence

• Minimum Score: The minimum score a PSM needs to be used. This is
dependent on the search engine you use
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(a) Processing Workflow

(b) Consensus Workflow

Figure 1: Node Parameters

• Minimum Sequence Length: The minimum number of AAs a peptide
needs to have to be used

• Search Engine Rank: Up to which search engine rank PSMs are considered

2. PhosphoRS/ptmRS Settings

• Probability Threshold: Everything above this threshold is counted as high

• PhosphoRS Column: The name of the phosphoRS/ptmRS column. If this
name is not found, PJ tries some standard names, if still no column is found,
modifications are taken from the search engine

3. RT Correction Parameters

• RT Correction: Peakjuggler can correct retention time shifts. This param-
eter activates/deactivates this feature.

4. Performance Parameters

• Workpackage size: This regulates the number of spectra that are read into
the RAM. If you experience that your RAM is filled up during analysis, it is
a good idea to set this parameter lower. Unfortunately with lower package
size the analysis will take longer.

5. Area Calculation Parameters

• Minimum Width for Peaks: The minimum time for a peak

• Noise Level: All signals below this intensity are considered as zero

• Mass Tolerance: Allowed mass deviation in the XIC

2.1.2 Consensus Node

1. Protein Area
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• Usage of peptides: Which method should be used to combine peptide areas
to the protein area. The possibilities are:

– sum

– average

– median

• Peptides to use for Protein Area:

– Top x per sample: Takes the top x peptides per sample and performs the
chosen method on their areas.

– Top x over all samples: This method first sums all areas of each peptide
in all samples and then takes the top x to calculate the protein area. This
ensures that the same peptides are selected in all samples.

• Use shared peptides for:

– All proteins: Shared peptides contribute to all proteins they appear in

– Nothing: Shared peptides are ignored

– Protein Groups: If a peptide is only shared within the same protein group
use it

• # peps for protein area: The maximum number of peptides to combine for
the protein area. If a protein has less peptides than this number, all available
are used.

2. Peptide Area

• Minimum Area: Peptides with a smaller area are counted as not quantified

2.2 Workflow

2.2.1 Processing Node

The processing node needs two connections, one to the Spectrum Files node, and another
one to the PSM Validation node (e.g. Percolator or Target Decoy PSM Validator).

2.2.2 Consensus Node

The consensus node needs to be connected to the Protein Grouping node.

3 Results

3.1 New columns

3.1.1 Protein tab

The protein table receives two new columns: Peakjuggler Area and Identified by. The
areas are colour coded to give a quick overview if the areas are similar in the samples. The
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(a) Processing Workflow

(b) Consensus Workflow

Figure 2: Sample Workflows
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Identified by column has one box per sample and indicates the origin of quantification.
(MS/MS, MBR or none) See figure 3

Figure 3: Protein Table

3.1.2 Peptide Groups tab

Exactly the same as in the protein table. See figure 4

3.2 New tables

3.2.1 PjFeatures

This table is similar to the PSMs table, but not on PSM but on PCM (peptide charge
modification) level (see fig 5).

It also provides the user with information regarding the quantification like peak start
and end times and a button to show the extracted ion chromatogram (XIC) including
the peak boundaries (see fig. 6)

3.2.2 PjQuanResult

The QuanResult is the equivalent to the Peptide Groups table for Features. (see fig. 7)
It also features an XIC view over all samples (see fig. 8)
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Figure 4: Peptide Groups table

Figure 5: Feature table
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Figure 6: XIC of a single PjFeature

Figure 7: QuanResult table
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Figure 8: XIC of a Feature in different samples

3.3 Scoring

Peakjuggler also tries to give the quantification a score which indicates how well the
integration went. Base for this score was the DeMix-Q paper by Zhang et al.1 Peakjug-
gler also performs a target-decoy quantification and assigns confidences to the Features.
This feature is still under development!

1Bo Zhang, Lukas Kall, and Roman A. Zubarev
DeMix-Q: Quantification-centered Data Processing Workflow
Mol Cell Proteomics mcp.O115.055475. First Published on January 4, 2016,
doi:10.1074/mcp.O115.055475
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