
This quick start provides an overview of how to use the Thermo BioPharma Finder™ 1.0 application for in-depth 
characterization of biotherapeutic proteins. 

For complete details on how to use this application, refer to either the BioPharma Finder User Guide or the Help 
available in the BioPharma Finder window. For licensing information, refer to the BioPharma Finder User Guide.

Starting the
Application

 To start the BioPharma Finder application

Choose Start > All Programs > Thermo BioPharma Finder > Thermo BioPharma Finder, or double-click the 
BioPharma Finder icon, .

The BioPharma Finder window opens showing the home page (see the next figure).
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Using the
Protein

Sequence
Manager

Use the Protein Sequence Manager in the BioPharma Finder application to create, edit, or delete protein sequences. 
A protein sequence establishes the target protein that the application matches to the detected ions as potential 
identifications. Without a protein sequence, the application still performs an analysis, but the ion list provides no 
identification information.

After importing a protein sequence from a FASTA file or manually creating a sequence, you can add variable 
modifications, glycosylations, and disulfide links to it. For uncommon modifications, you can create and add 
custom modifications to the sequence as needed.

Creating or
Editing a

Protein
Sequence

 To create a new protein sequence or edit an existing protein sequence
1. On the home page, click Protein Sequence Manager in the left pane.

The Protein Sequence Manager page opens showing the protein sequence table. This table lists all existing 
protein sequences. For table parameter information, refer to the BioPharma Finder User Guide.

2. To add a new protein sequence, click New on the right side of the page.

–or–

To edit an existing protein sequence, select the sequence row in the table, and then click Edit on the right side of 
the page.

The application displays the Protein Sequence Editor (see the next figure).

Note  If the resolution and text size of you computer screen is not set properly, you might not be able to see 
some of the features in the Protein Sequence Editor, specifically the Variable Modifications pane and the 
Modification Editor pane. To correct this problem, use a screen with the recommended screen resolution 
(1920  1080) and perhaps change the text size.
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3. To import a new protein sequence from a FASTA file, do the following:
a. In the command bar of the Protein Sequence Editor, click Import Protein Sequence.
b. In the Open dialog box, select the FASTA file to import and click Open.

The FASTA file must have the .fasta extension for the application to be able to find the file. You can also set 
the folder filter to “*.*” to list the available files, including any files with the .fasta extension.

The application imports the sequence from the FASTA file and displays it in the Protein Sequence Map pane 
of the Protein Sequence Editor. It highlights the cysteines in yellow.

You can also enter a sequence manually. Refer to the BioPharma Finder User Guide.
4. To edit an existing protein sequence, see the following sections.

Applying
Modifications

to a
Protein

Sequence

You can assign modifications to the protein sequence for automated searching of modified peptides. These 
modifications include static modifications and variable modifications to the N-terminal, C-terminal, and side chains 
in a protein sequence; glycosylations; and disulfide links.

 To apply static N-terminal, C-terminal, and side-chain modifications to the protein sequence
1. In the Protein Sequence Map pane of the Protein Sequence Editor, double-click the first letter of the chain (for 

an N-terminal modification), the last letter of the chain (for a C-terminal modification), or the side-chain letter 
of interest (for a side-chain modification).

Command bar
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The Residue Properties and Modifications dialog box opens.

2. From the Side Chain Modification list, select a modification to assign to the side chain.

–or–

From the N-Terminal Modification list, select a modification to assign to the chain’s N terminal.

–or–

From the C-Terminal Modification list, select a modification to assign to the chain’s C terminal.

3. Click OK to save your selections.

–or–

To remove a selected modification, click Clear or select None for the modification. Click Clear with the Apply 
to All check box selected to remove all static modifications for the selected residue.

 To apply variable N-terminal, C-terminal, and side-chain modifications to the protein sequence
1. In the Protein Sequence Editor, open the Variable Modifications pane by clicking its title bar.
2. In the N Terminal, C Terminal, or Side Chain area, do the following:

a. To quickly load the modifications from a default sublist, click Load Default Mods.
b. To apply another modification, select it from the Modifications lists on the left, and then click Add. 

3. In the Max # Modifications box at the bottom, type the maximum number of combinations of modifications 
that can be applied.

This box is only used for Intact Protein Analysis.

The application searches all combinations of the selected modifications within this limit, for any given match.

Note  To apply the side chain modification to all residues of the selected amino acid, select the Apply to All 
check box.
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 To add a search for a specific N-glycosolation to a protein sequence
1. In the Protein Sequence Editor, open the Variable Modifications pane by clicking its title bar.

2. From the N Gly list at the bottom, specify the type of glycosylations to apply to the nitrogen atom of the 
asparagine (Asn) side chain that is part of the amino acid sequence motif Asn_Xxx_Ser/Thr/Cys. 

The application adds glycosylations (or no glycosylations) to this amino acid sequence only.

• None: Does not add a search for glycosylations.

• CHO: Adds a search for glycosylations to the Chinese hamster ovary (CHO) glycans.

• Human: Adds a search for glycosylations to the human glycans.

 To apply disulfide links to the protein sequence
1. In the Protein Sequence Map pane of the Protein Sequence Editor, position the cursor before the unused cysteine 

of interest (letter C), right-click, and choose Create Link.
2. Right-click the unused cysteine (letter C) to link it to, and choose Bridge Link.

The Protein Sequence Map pane now displays an orange line connecting the two cysteines, and the Disulfide 
Link Definitions pane displays the numbers of the chains that they belong to and their locations within those 
chains. When you select a line in the Disulfide Link Definitions table, the application highlights the 
corresponding link in the Protein Sequence Map pane in green.

You cannot link a cysteine to more than one cysteine. You cannot statically modify a linked cysteine.

Note  For peptide mapping experiments, you are not required to link the disulfide bonds to perform a 
disulfide bond mapping experiment. However, you must link disulfide bonds when you process intact data 
from an unreduced molecule. For example, when you process data for an unreduced antibody, add two 
copies of each chain so that the protein sequence map shows four sequences. Then connect all of the linkages 
to ensure that you obtain the correct molecule mass of the molecule.
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Creating
Custom

Modifications

In addition to the default modification provided with the application, you can create custom modifications to assign 
to a side chain, N-terminus, and C-terminus.

 To create custom modifications
1. In the Protein Sequence Editor, open the Modification Editor pane by clicking its title bar.

2. Add an N-terminal or C-terminal modifications by clicking Add in the N Terminal or C Terminal area, 
respectively, and entering the name of the new modification, its monoisotopic mass, and its average mass in the 
Add New Modification dialog box. Click OK.

3. Add a side-chain modifications by clicking Add in the Side Chain area and entering the name of the new 
modification, its monoisotopic mass, and its average mass in the Add New Modification dialog box. Enter the 
single-letter abbreviation for the side chain’s amino acids in the Residues box. Click OK.

The added custom modifications appear in the lists on the left in purple font.

Saving a
Protein

Sequence

If you make any changes, you can save the protein sequence under the same name or a different name. 

 To save the changes to the protein sequence

• Click Save in the Protein Sequence Editor command bar to save the sequence under the name shown in the 
Name box in the Target Protein area, and then click Yes in the Sequence Modifier dialog box.

–or–

• Click Save As New in the Protein Sequence Editor command bar to save the sequence under a new name. In 
the Save As New dialog box, type the new sequence name and category and then click OK.

Information about the saved protein sequence now populates the table on the Protein Sequence Manager page. 

For more information about the Protein Sequence Editor, refer to the BioPharma Finder User Guide.
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Peptide
Mapping
Analysis

The BioPharma Finder application provides peptide identification using a novel prediction algorithm (unique 
differentiator), relative quantitation of post-translational modifications (PTMs), sample comparison, and in-depth 
identification using error-tolerant searching, amino acid substitution, and de novo sequencing (unique 
differentiator). The application can interpret different kinds of MS/MS data from Thermo Scientific™ instruments, 
including CID (collision-induced dissociation), ETD (electron transfer dissociation), and HCD (higher energy 
collision-induced dissociation).

You can specify the default folder from which you want to load your raw data files for the peptide mapping 
experiment. For details, refer to the BioPharma Finder User Guide.

Creating and
Processing a
New Peptide

Mapping
Experiment

Use the Peptide Mapping Analysis page to create a new peptide mapping experiment. Enter the experiment name, 
load the raw data file or files, select a protein sequence, and select a processing method to start processing.

 To create and process a new peptide mapping experiment
1. On the home page, click Peptide Mapping Analysis.

The Peptide Mapping Analysis page opens.

2. Do the following:
a. In the Peptide Mapping Analysis Definition area, in the Experiment Name box, type the name of the 

experiment.
b. In the Load Raw Data area, click  to open a browse dialog box and select the raw data file or files for 

processing.

If you load multiple files, in the Condition box, type the conditions (separated by spaced) by which to group 
the raw data files. Then, in the Condition column in the table, select a condition for each raw data file. The 
application automatically groups together all files assigned to the same condition.

c. In the Protein Sequence area, select a protein sequence in the table for the experiment.

To create or edit a protein sequence, see Using the Protein Sequence Manager.
d. In the Processing Method area, select a processing method in the table for the experiment.

To create or edit a processing method, see Creating or Editing a Processing Method.
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3. Click Start Processing.

If you load multiple raw data files, the Start Processing button is not enabled until you assign conditions to all 
raw files.

The application opens the Queue page and saves all entered information for the experiment. If another job is already 
processing in the run queue on the Queue page, this experiment waits in line with a status of “Submitted.” 
Otherwise, the application immediately starts processing the experiment. For more information about the run 
queue, refer to the BioPharma Finder User Guide.

Creating or
Editing a

Processing
Method

The BioPharma Finder application provides two default processing methods. If needed, you can use the editing 
wizard to edit the parameters in one of these methods and save them to a new file to create a custom method for 
your experiment.

 To create a new method or edit a current method 
1. On the home page, click Peptide Mapping Analysis to open the Peptide Mapping Analysis page.
2. (Optional) Enter the experiment name, load the raw data file or files and enter the conditions if needed, and 

select a protein sequence. See Creating and Processing a New Peptide Mapping Experiment.
3. In the Processing Method area, select a processing method in the table to edit, and then click Edit Method.

The editing wizard opens the Component Detection page under the Parameters tab, showing the component 
detection parameters in the current method.

Editing Component Detection Parameters

When you want to create a new method or edit an existing method (see Creating or Editing a Processing Method), 
go to the first page of the editing wizard, the Component Detection page.

This page includes five different areas, four on the left and one on the right. The next figure shows the Select Task To 
Be Performed, Peak Detection, Ion Alignment, and Mass Measurement areas. The figure after this shows the Base 
Peak Chromatogram Display area. 

Tip  The application requires the experiment name, the raw data files, the conditions if there are multiple 
files, and a processing method to start processing a new experiment. If the experiment meets all four of these 
requirements, you can start processing an experiment in two different ways:

• Click Start Processing to bypass reviewing the parameters. Thermo Scientific recommends that you 
review the parameters before processing the experiment, because the default values might not be 
completely appropriate for your data set. If you do not review the parameters, the experiment could take 
a long tine to finish processing because the threshold might be too low.

• Click Edit Method, review the method parameter information, make adjustments to threshold and other 
method parameters, and then click Finish on the Save Method page of the wizard. If the experiment 
meets all four requirements, the application begins processing when you click Finish. If the experiment 
does not meet all four requirements, the application returns to the Peptide Mapping Analysis page.

Before you click Start Processing or Edit Method, clear the Enable Automatic Parameters Values check box 
on the Peptide Mapping Analysis page. For example, to process an experiment using an absolute MS signal 
threshold of 1E6, regardless of the raw data files used, create a processing method with the absolute MS 
signal threshold set to 1E6, and save the method. When you create a new experiment, select the saved 
method and clear the Enable Automatic Parameters Values check box to run the experiment with the saved 
threshold value.

Tip  To edit advanced options that are hidden by default, select the Show Advanced Parameters check box. 
Normally, these advanced parameters do not need to be edited.
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Figure 1. Component Detection page areas
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The value of the read-only Absolute MS Signal Threshold parameter changes when you adjust the MS Noise Level 
value, the S/N Threshold value, or both in the Peak Detection area. As the value of Absolute MS Signal Threshold 
changes, the red line on the base peak chromatogram (BPC) on the right side of the page moves to reflect this 
change. You can zoom the chromatogram on the y axis to see the location of the threshold line and make 
adjustments easier. If you are a user of the Thermo PepFinder™ application, you can mimic results in the BioPharma 
Finder application by setting the MS Noise Level parameter to a value of 1000. Then, set the S/N Threshold 
parameter to the Absolute MS Signal Threshold value provided by the PepFinder application.

 To edit the component detection parameters
1. Enter the appropriate values on the Component Detection page. 

For details about the parameters on this page, refer to the BioPharma Finder User Guide. 
2. Click Next to advance to the Identification page. 

Editing Identification Parameters

The Identification page includes six different areas, four on the left and two on the right. The next figure shows the 
Peptide Identification, Advanced Search, Disulfide Search, and Reduced LC/MS Run areas. The figure after this 
shows the Select Protease and Delete or Add New Protease areas.
Figure 2. Identification page areas

IMPORTANT  To see the BPC with the red line, you must first load one or more raw data files on the Peptide 
Mapping Analysis page (see Creating and Processing a New Peptide Mapping Experiment). If you load multiple 
raw data files, the application displays the BPC for the first raw data file.
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 To edit the identification parameters
1. Enter the appropriate parameter values on the Identification page.

For details about the parameters on this page, refer to the BioPharma Finder User Guide. 
2. Click Next to advance to the Save Method page. 

Saving a
Processing

Method

After you modify the component detection or identification parameters, or both (see Editing Component Detection 
Parameters and Editing Identification Parameters), save the method to store the modified values for processing. If 
you modified the parameters in a default method, you must save them to a new method with a different name. For a 
custom (not default) method, you can change the parameters and save the method only if the method has not been 
used for an experiment. Once you have used the method in an experiment, you must save the method with a new 
name. All experiment names, sequence names, and method names are case-insensitive.

The Save Method page displays the method name and description on the left side (see the next figure) and the 
Method Summary table on the right side (see the figure after next), listing the current method parameters, including 
those that you might have changed on the Component Detection and Identification pages.

The Method Summary information is not editable. However, you can export the entire table to a Microsoft™ Excel™ 
or Word file. For details, refer to the BioPharma Finder User Guide.

Navigation bar
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 To save the processing method
1. In the Method Name box on the Save Method page, retain the current name or type a new name for the method.

If you retain the current method name, the application saves all current parameter values to the existing method, 
overwriting any previous values. 

If you change the method name, the application saves all current parameter values to a new method. 

2. In the Notes box, briefly describe the method. For example, you might want to describe the experiment and the 
analyzed proteins.

3. Click Finish.

If you have previously entered the experiment name and uploaded one or more raw data files for the experiment (see 
Creating and Processing a New Peptide Mapping Experiment), the application saves the method, opens the Queue 
page, and places your job in the run queue. If the queue is not paused, and the queue is empty or all queued jobs are 
already completed, the application immediately processes the experiment using the saved method information. 
Otherwise, your job waits in the run queue until you resume the queue processing or your job moves to the top of 
the queue.

If you have not previously entered all values to start an experiment, the application saves the method and transfers 
you back to the Peptide Mapping Analysis page. This page displays the saved method in the Processing Method area, 
and you can select this method to use for processing a new experiment.

Viewing the
Peptide

Mapping
Results

After the BioPharma Finder application completes the analysis of a peptide mapping experiment, you can open the 
results of that analysis and view the chromatograms, maps, spectra, and results tables on the Process and Review page 
(see Viewing the Process and Review Page) and the Mapping page (see Viewing the Coverage Page and Viewing the 
Modification Summary Page).

You can open the results from the Queue page or from the Load Results page (see Loading Saved Peptide Mapping 
Results).

Viewing the
Process and

Review Page

The Process and Review page contains these panes:

• Results

Displays the results of a completed experiment in the Results table, organized by the components at the upper 
level and by the raw data files at the lower level.

Click a component row in the table to view information related to that component in the other panes on the 
Process and Review page (see the next figure). Click the plus sign (+) to the far left of a component row in the 
table to view information related to that component and specific to each raw data file loaded for the experiment.

You can export the content of the table to an Excel, a CSV, or an MGF file. For details, refer to the BioPharma 
Finder User Guide.

• Chromatogram

Displays the base peak chromatogram (BPC) plot at the top and the selected ion chromatogram (SIC) plot at the 
bottom, by default, for a selected component or raw data file in the Results table.

You an choose other chromatogram plot types to view in the Chromatogram pane. For details, refer to the 
BioPharma Finder User Guide.

• Peptide Sequence Coverage

Displays the MS/MS spectra fragment coverage map with color-coded peptide information for a selected 
component or raw data file in the Results table.

• Protein Sequence

Displays the protein sequence with the identified peptide sequences highlighted in yellow for a selected 
component in the Results table.

Note  You cannot overwrite a default method. If you try, the application automatically prompts you to enter 
a different method name to save to a new method.
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• Full Scan Spectra 

Displays the noise-reduced deconvolved spectrum stacked above the full-scan spectrum for a selected component 
or raw data file in the Results table, or for a scan on the BPC in the Chromatogram pane.

• MS2 Spectra

Displays the predicted spectrum stacked above the experimental spectrum, if it is available for either a selected 
component or raw data file in the Results table, or a scan on the BPC in the Chromatogram pane.

You can select a particular combination of fragmentation type and resolution type from the dropdown lists in 
this pane to display the spectra for that particular combination. However, changing the fragmentation type or 
resolution switches the MS/MS spectra displayed.

For disulfide bonds, you can select the disulfide peptide labels that you want to view in the MS/MS spectra.

You can display the fragmentation for the different peptides involved in a disulfide bond by using the dropdown 
list that appears in this pane for these types of experiments.

To display the content of a pane that is not currently visible, click its subtab.

The current experiment name appears in the upper right corner of the page. If you load only one raw data file for the 
experiment, its name also appears in this area; otherwise “(multiple files)” appears. 

Performing the Kinetic Model Prediction

The application uses the Kinetic model to predict peptide MS/MS spectra. In the MS2 Spectra pane (see Viewing 
the Process and Review Page), you can change the parameters to regenerate the predicted spectrum using this model.

Raw data file name or “(multiple files)”

Current experiment name
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 To perform spectral prediction for a peptide dataset using the Kinetic model
1. On the Process and Review page, click the MS2 Spectra subtab if the MS2 Spectra pane is not already open.
2. Click a row in the results table that displays MS2 in the ID Type column.
3. Right-click the MS2 Spectra pane and choose Predict Peptide MS/MS (Kinetic Model) from the shortcut 

menu. 

The application opens the Predict Peptide MS/MS (Kinetic Model) dialog box.

4. Enter the appropriate parameter values.

For details about these parameters, refer to the BioPharma Finder User Guide. 
5. Click OK.

The application displays the changes in the predicted spectrum in the MS2 Spectra pane.

Identifying Components Using De Novo Sequencing

If you have components that are not identified during peptide mapping processing or that might not be in your 
FASTA file, you can use de novo sequencing to potentially identify them. 

 To perform de novo sequencing on a single component in the Results table
1. Right-click a component row in the Results table (see Viewing the Process and Review Page) and choose Run De 

Novo Processing from the shortcut menu.
2. Define the processing parameters for the de novo sequencing and click OK in the dialog box to begin the search.

For details about these parameters, refer to the BioPharma Finder User Guide. 

Note  De novo sequencing does not work with ETD data. It works only when MS/MS spectra are available in 
the results. 

You can perform de novo sequencing on only one component at a time. The de novo identification results 
automatically overwrite all previous results, including any identification results from peptide mapping 
processing.

Predicted spectrum

Experimental spectrum
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If the experiment contains data from multiple raw data files, the application uses the first raw data file (in the 
order listed in the Results table) that provides MS/MS data for the de novo search.

The application searches for the best identification for the selected component and, if it is found, displays the 
results in the Results table and “De Novo” in the Protein column. For descriptions of these columns, refer to the 
BioPharma Finder User Guide.

The application also updates the fragment coverage map and the predicted and experimental spectra (see 
Viewing the Process and Review Page) to display the found identification information, and saves all of the de 
novo results.

3. When the search is completed, right-click the component row in the Results table and choose Component 
Information. Other identification possibilities open in a dialog box, which lists them in descending order of 
confidence score. 

These other possibilities have lower confidence scores than the identified component originally displayed in the 
Results table, which has the best score. The most likely sequence is displayed at the top, including its positional 
confidence score.

 To cancel de novo sequencing on a single component in the Results table

While the de novo processing is in progress, right-click the Results table and choose Cancel De Novo Processing 
from the shortcut menu.

The application cancels the search for the component that you previously selected for the de novo processing and 
does not save any de novo results.

Reprocessing for Real-Time Optimization

After viewing the results on the Process and Review page (see Displaying the Results), you can change the parameters 
in the protein sequence, the processing parameters in the method, or both sets of parameters, and then reprocess the 
experiment without leaving this page, for real-time optimization. 

 To reprocess the experiment with modified sequence or method parameters
1. Click the Process and Review tab if the Process and Review page is not already open.
2. Click the Real Time Optimization bar to see the Sequence, Component Detection, and Identification subtabs.

The Sequence page expands automatically and displays the protein sequence information assigned to the 
currently open experiment. When you click the other subtabs, the Component Detection and Identification 
pages display the parameter values in the method that are used for processing the currently open experiment.

3. On the Sequence page, click Edit to open the Protein Sequence Editor, change the protein sequence parameters 
as needed, and then save your changes to a new protein sequence (see Using the Protein Sequence Manager). 

4. Click the Component Detection tab and change the parameters as needed on this page (see Editing 
Component Detection Parameters).

Note  You can only change the modifications, N-glycosylation, or disulfide bonds information for the 
current protein sequence. You cannot edit the chains or select a different protein sequence.

Click here to see 
the subtabs.

Click here to reprocess 
with updated values.
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5. Click the Identification tab and change the parameters as needed on this page (see Editing Identification 
Parameters).

6. Click Process in the command bar.
7. Enter the new experiment and method names in the Reprocess Experiment dialog box, and then click 

Reprocess.

The application clears all of the previous results on the Process and Review page and submits a new processing job 
with your changes to the run queue. The job moves to the top the queue, behind the currently running job. If no job 
is currently running, the application reprocesses the new job immediately. During this time, you remain on the 
Process and Review page and can navigate to other areas or open other results. When the reprocessing finishes, the 
Process and Review page automatically displays the new results if you remain on that page.

Viewing the
Coverage Page

After the application completes the analysis of an experiment, you can open the results of that analysis on the 
Coverage page and view the color-coded chromatogram, the sequence coverage map, and the Results table. The 
Results table groups together by the specific type of protein the components that were identified using de novo 
sequencing. The table also groups together the unidentified components and proteins.

 To view the results on the Coverage page
1. Open the results from the Queue page or from the Load Results page (see Loading Saved Peptide Mapping 

Results).

The application transfers you to the Process and Review page.
2. Click the Mapping tab.

By default, the application opens the Coverage page (see the next figure) under the Mapping tab and shows these 
panes:

• Chromatogram

Displays the BPC with color-coded protein coverage. The various shading colors correspond to the types of 
identified proteins shown at the top level in the Results table.

You can set the shading parameters for the BPC in the Chromatogram pane. For details, refer to the BioPharma 
Finder User Guide.

• Results

Displays the color-coded results of the analysis in the Results table. The results are organized by the types of 
proteins at the top level, by each raw data file at the next level, and then by the components grouped by a 
particular raw data file at the lowest level.

Click a protein row in the table to view information related to that protein type in the other panes on the 
Coverage page. Click the plus sign (+) to the far left of a protein row in the table to view information specific to 
each raw data file loaded for the experiment. Click the plus sign (+) at the start of a raw data file row (if a protein 
is identified at the top level) to display information specific to a component.

Note  You cannot change the N-Glycosylation parameter value under the Advanced Search subtab. This 
value comes from the N Gly selection in the protein sequence that you assign to the experiment (see Using 
the Protein Sequence Manager). To change this value, you must change it in the protein sequence (see 
step 3). 
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• Protein Coverage Map

Displays a table of proteins with coverage and abundance values. Below this table, the pane displays the sequence 
coverage map with color-coded peptide information for a selected protein type, raw data file, or component in 
the Results table. The color coding indicates the MS signal intensity of the predicted fragments.

You can set the parameters for the sequence coverage map in this pane. For details, refer to the BioPharma Finder 
User Guide.

Viewing the
Modification

Summary Page

After the application completes the analysis of an experiment, you can open the results of that analysis on the 
Modification Summary page and view the modification summary report that shows the recovery status and 
abundance of all detected modifications. 

 To view the results on the Modification Summary page
1. Open the results from the Load Results page or from the Queue page (see Loading Saved Peptide Mapping 

Results).

The application transfers you to the Process and Review page.
2. Click the Mapping tab and then click the Modification Summary subtab.

The Modification Summary page opens (see the next figure), showing these panes: 

• Modification Results

Displays the modification summary results as table data. In the upper table, the results include the date that the 
application created the summary, the data folder that holds the raw data files, the protease selected for the 
experiment, the summary options, and other information for each raw data file. The lower table lists the protein, 
residue, modification, abundance for each raw data file, and other data. For descriptions of the columns in these 
tables, refer to the BioPharma Finder User Guide.

You can set the parameters for the modification summary and also export the summary data to an Excel file. For 
details, refer to the BioPharma Finder User Guide.

• Components

Displays the Components table listing the components of a completed experiment related to a particular 
modification that you select in the lower table of the Modification Results pane.

The table displays a selected check box, , for the components used in the Abundance calculation of the 
modification summary. This check box is read-only.
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The table displays a cleared check box, , for the other components that contain the modified site. This 
check box is also read-only.

You can export the component data to an Excel file. For details, refer to the BioPharma Finder User Guide.

• Chromatogram, Peptide Sequence Coverage, Protein Sequence, Full Scan Spectra, and MS2 Spectra

Displays information similar to the content in the same panes on the Process and Review page (see Viewing the 
Process and Review Page) for a selected component in the Components table.

To display the content of a pane that is not currently visible, click its subtab.

Loading
Saved

Peptide
Mapping

Results

If you saved the results of a peptide mapping analysis, you can reload them at a later time. There are two ways to load 
previous results. 

 To load saved results from the Peptide Mapping Analysis page
1. On the home page, click Peptide Mapping Analysis.
2. On the Peptide Mapping Analysis page click the expand icon, , or the left blue bar to open the left pane.
3. Click Load Results.
4. In the table, select an experiment and then click Load Experiment to view its results.

 To load saved results from the Queue page
1. On the home page, click Peptide Mapping Analysis.
2. On the Peptide Mapping Analysis page, click the Queue tab.
3. In the run queue table, select a completed experiment and then click Open Results to view its results.

The application transfers you to the Process and Review page and displays the chromatogram, spectra, and 
component results. See Viewing the Peptide Mapping Results.
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Intact Protein
Analysis

The electrospray ionization (ESI) of intact peptides and proteins produces mass spectra containing a series of 
multiply charged ions with associated mass-to-charge (m/z) ratios. The BioPharma Finder application includes two 
independent deconvolution algorithms to transform an ion series into a single molecular mass.

• Xtract deconvolves isotopically resolved mass spectra—that is, spectra in which it is possible to distinguish 
separate peaks for different isotopic compositions of the same component.

• ReSpect™ deconvolves isotopically unresolved (or unseparated) mass spectra—that is, spectra in which it is not 
possible to distinguish the separate peaks for different isotopic compositions of the same component.

You can run the BioPharma Finder application in manual or automatic mode.

• In manual mode, you select the chromatographic peaks from the chromatogram, deconvolve the spectra with the 
ReSpect or Xtract algorithm, and report results separately, one step at a time.

• In automatic mode, the application detects chromatographic peaks, extracts averaged mass spectra, deconvolves 
isotopically unresolved or resolved peptides or proteins, and generates a component list—all in a single step 
without any intervention. You can place any number of samples in the run queue for automatic processing.

Manually
Deconvolving

a Spectrum
with Xtract

When you generate a deconvolved spectrum from an isotopically resolved protein or peptide, the source MS 
spectrum can be a single spectrum from an LC/MS data file, an averaged spectrum from an LC/MS data file, or a 
single spectrum from a raw data file containing only that spectrum. The Xtract algorithm transforms this source 
spectrum into a mass spectrum and displays it in a new pane labeled with mass units rather than the mass-to-charge 
ratio on the x axis.

Setting Up a
Manual Xtract
Deconvolution

Select the Xtract deconvolution algorithm, a raw data file, and a method.

 To set up a protein deconvolution with the Xtract algorithm
1. On the home page, click Intact Protein Analysis.
2. In the Experiment Types pane of the Intact Protein Analysis page, click Manual Xtract (Isotopically Resolved).
3. In the Load Raw Data File pane, load the raw data file or files that contain the spectral data for your sample.

Several more tabs appear along the top of the BioPharma Finder window, and the available methods appear in 
the Methods pane.
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4. Specify the method to use by doing one of the following in the Methods pane:

• If one of the existing methods contains the appropriate parameters, select the name of the method of interest, 
and click Load Method. 
 To use the default method for a single deconvolution, select DefaultMethodXtract.
 To use the default method for sliding window deconvolution, select DefaultSlidingWindow_Xtract. 

The application automatically transfers you to the Chromatogram page if the raw data file contains a 
chromatogram and to the Process and Review page if it contains a spectrum only. To use the Chromatogram 
page, follow the instructions in Selecting the Spectrum to Deconvolve. To use the Process and Review page, 
follow the instructions in Deconvolving the Spectrum with Xtract.

• If you want to make changes to an existing method, do the following:
i. Select the name of the method of interest and click Load Method. 
ii. From the Chromatogram or the Process and Review page, click the Parameters tab. 
iii. Click the appropriate subtab on the Parameters page.
iv. Change the relevant parameters on the appropriate page, click Apply in the appropriate pane or panes, 

and click Save Method to save the changes to the file or Save Method As to save the changes to a 
different method.

Clicking Save Method or Save Method As automatically advances the application to the Chromatogram or 
Process and Review page.

• If the existing default methods do not contain the appropriate extraction parameters or if there are no 
existing methods, click Create Method to create a new method. 

The application automatically transfers you to the Parameters page. To set the parameters on this page, 
follow the instructions in Creating an Xtract Method.

Creating an
Xtract Method

When you click Create Method in the Methods pane of the Intact Protein Analysis page, the application 
automatically transfers you to the Parameters page. For the Xtract algorithm, you can create a method for a single 
deconvolution, a sliding window deconvolution, or target sequence matching.

Creating a Method for a Single Xtract Deconvolution

 To create a method for a single Xtract deconvolution
1. Click the Parameters tab if it is not already selected.
2. On the Parameters page, click the Deconvolution (Xtract) subtab, .

The default settings for the Xtract algorithm automatically populate the parameter boxes on the Parameters page.

Note  You cannot overwrite a default method. If you change the parameters in the default method, use 
the Save Method As command on the Parameters page to save the changed method to a new name.
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3. (Optional) Change the appropriate parameters in the Main Parameters (Xtract) pane. 

For information on these parameters, refer to the BioPharma Finder User Guide.
4. Click Apply in the Main Parameters (Xtract) pane.
5. (Optional for experienced users) Change the appropriate parameters in the Advanced Parameters (Xtract) pane. 

For information on these parameters, refer to the BioPharma Finder User Guide.
6. Click Apply in the Advanced Parameters (Xtract) pane.
7. Click Save Method or Save Method As to save the method. 

The Save Method command saves current parameter values to the existing method, overwriting any previous 
values. It is not available for a default method. The Save Method As command saves parameter values to a new 
method.

The application transfers you to the Chromatogram page so that you can select the spectrum to deconvolve. For 
information on this process, see Selecting the Spectrum to Deconvolve.

Creating a Method for an Xtract Sliding Window Deconvolution

 To create a method for an Xtract sliding window deconvolution
1. Click the Parameters tab if it is not already selected.
2. On the Parameters page, click the Chromatogram subtab, .

The default settings for the Xtract algorithm automatically populate the parameter boxes on the Chromatogram 
page.

For sliding window deconvolution, you do not need to set the parameters in the Chromatogram Parameters 
pane.

3. Set the appropriate parameters in the Sliding Window Parameters pane. For information on these parameters, 
refer to the BioPharma Finder User Guide.

4. Click Apply.
5. Click Save Method or Save Method As to save the method. 

The Save Method command saves current parameter values to the existing method, overwriting any previous 
values. It is not available for a default method. The Save Method As command saves parameter values to a new 
method.

Creating a Method for Xtract Target Sequence Matching

 To create a method for Xtract target sequence matching
1. Click the Parameters tab if it is not already selected.
2. On the Parameters page, click the Target Sequence Matching subtab, .

The Target Sequence Matching page appears (see the next figure).
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3. In the Sequence Matching Mass Tolerance box, specify the mass tolerance, in daltons or ppm.
4. Using the Protein Sequence Manager, create any custom modifications, import a protein sequence, and then add 

disulfide links, static or variable modifications, and glycosylations as needed. Save these updates to the protein 
sequence. See Using the Protein Sequence Manager.

5. Add the sequence to the method:
a. If you are not already on the Parameters page, click the Parameters tab. 
b. If you are not already on the Target Sequence Matching page of the Parameters page, click the Target 

Sequence Matching subtab, . 
c. In the Global Sequence Reference Table pane on the Target Sequence Matching page, select the sequence to 

add to the method.
d. Click Add to Method.

If you selected the default method, this step temporarily adds the sequence to the method.

If the sequence is already included in the method, a message box opens to inform you.
e. Click OK.

After you save the sequence to the method, the application populates the fields of the Sequences Added to 
Method pane.

6. Click Save Method or Save Method As to save the method. 

The Save Method command saves current parameter values to the existing method, overwriting any previous 
values. It is not available for a default method. The Save Method As command saves parameter values to a new 
method.

Selecting the
Spectrum to
Deconvolve

When you click Save Method or Save Method As after you have set the parameters on the Parameters page or when 
you load an existing method and click Load Method on the Intact Protein Analysis page, the application 
automatically transfers you to the Chromatogram page if you selected a single deconvolution method. Similarly, it 
transfers you to the Sliding Window page of the Chromatogram page if you selected a sliding window deconvolution 
method. Use the Chromatogram page to select the best possible spectrum for the target protein for deconvolution. If 
you are not already on the Parameters page, click the Parameters tab. 
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Selecting the Spectrum to Deconvolve for a Single Deconvolution

 To select a spectrum to deconvolve for a single deconvolution
1. Click the Chromatogram tab if it is not already selected.
2. On the Chromatogram page, click the Chromatogram subtab, , if the Chromatogram 

page is not already selected. 

The Chromatogram page appears.

3. (Optional) Use the parameters in the Chromatogram Parameters pane to adjust the chromatogram displayed in 
the Chromatogram pane. 

For information on these parameters, refer to the BioPharma Finder User Guide.
4. Click Apply in the Chromatogram Parameters pane.
5. (Optional) Adjust the view in the Chromatogram pane if necessary.

For instructions on enlarging, shrinking, or resetting the view, refer to the BioPharma Finder User Guide.
6. Create a spectrum in the Source Spectrum pane by doing one of the following:

• For a single scan: In the Chromatogram pane, use the red cross-shaped cursor to select a single scan on the 
chromatogram in the Chromatogram pane and to display the associated mass spectrum at that time point. 

You can use the left and right arrow keys to move to the previous or next time point in the chromatogram. 
The spectrum window automatically updates. 

• For multiple scans: Select a region of the chromatogram to display an averaged spectrum for all the scans in 
the selected region in the Source Spectrum pane. To select this region, if it is not already selected, right-click 
and choose Mode > Averaging. Drag the red cross-shaped cursor across the area of interest.

The horizontal line of this cursor aids in assessing peak height. The application calculates an average 
spectrum for this interval.

The averaging method is better suited to complex data than the single-scan method.

Tip  You can perform step 1 through step 6 in Qual Browser in the Xcalibur™ data system, and then 
right-click and choose Export > Write to RAW File so that you can import the file into the BioPharma 
Finder application.
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The Source Spectrum pane shows the actual spectrum, either single-scan or averaged, to be deconvolved. It 
displays apex information for major peaks and m/z information for deconvolved components. It also shows peak 
apex information as a marker, along with an accompanying label that describes the m/z value for the most 
abundant peak from the spectrum at that retention time. In single-scan processing mode, the most abundant m/z 
for a component should agree with the m/z shown for the corresponding peak in the source spectrum. In 
averaged-scan processing mode, the two values might be different because of the way the application displays 
averaged spectra. This difference should be small—approximately 0.001.

The Xtract algorithm can deconvolve centroid spectra and profile spectra. The ReSpect algorithm can 
deconvolve only profile spectra. The application automatically chooses the appropriate type of spectrum. The 
Source Spectrum pane displays profile information if it is available and centroid information if it is not.

• Centroid data represent mass spectral peaks in terms of two parameters: the centroid (the weighted center of 
mass) and the intensity (the normalized area of the peak). The data are displayed as a bar graph of relative 
intensity versus m/z. 

• Profile data represent the entire spectrum as a succession of points, in m/z, and relative intensity. The data are 
displayed as a line graph of relative intensity versus m/z.

7. (Optional) Adjust the view in the Source Spectrum pane if necessary. 

For instructions on enlarging, shrinking, or resetting the view, refer to the BioPharma Finder User Guide.

Unlike adjustments in the Chromatogram pane, which you use to select a spectrum for processing, adjustments 
in the Source Spectrum pane do not affect the spectrum that the application deconvolves. In particular, they do 
not change the m/z range that the deconvolution algorithm uses.

8. When the spectrum is suitable for Xtract processing, click the Process and Review tab, and follow the 
instructions in Deconvolving the Spectrum with Xtract.

Selecting the Parameters for a Sliding Window Deconvolution

You do not choose a spectrum to deconvolve in sliding window deconvolution. The application deconvolves the 
portion of the spectrum in the raw data file specified by the RT Range parameter.

 To select the parameters for a sliding window deconvolution
1. Click the Chromatogram tab if it is not already selected. 
2. On the Chromatogram page, click the Sliding Window subtab, , if it is not already 

selected. 
3. Set the appropriate parameters in the Sliding Window Parameters pane, and click Apply.

These parameters are the same as those on the Chromatogram page of the Parameters page. 
4. Click the Process and Review tab, and follow the instructions in Deconvolving the Spectrum with Xtract.

Selecting the Spectrum to Deconvolve for Xtract Target Sequence Matching

When you use target sequence matching as the method, you can perform a single deconvolution or a sliding window 
deconvolution. See Selecting the Spectrum to Deconvolve for a Single Deconvolution or Selecting the Parameters for 
a Sliding Window Deconvolution, respectively.
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Deconvolving
the Spectrum

with Xtract

When you arrive at the Process and Review page, you have already selected the chromatogram and source spectrum 
on the Chromatogram page. Or, the application has transferred you to the Process and Review page because the raw 
data file contains a spectrum only. You can zoom in on and out of the chromatogram and source spectrum views, 
and you can select a new averaged spectrum for deconvolution in the Chromatogram pane of the Process and Review 
page. However, you must manually navigate back to the Chromatogram pane to change these views.

Use the Process and Review page to deconvolve the selected spectrum and to view the resulting data to ensure that 
the results make sense. You can also export the data into an Excel spreadsheet file for use in other applications.

 To deconvolve the spectrum
1. If you are not already on the Process and Review page, click the Process and Review tab.
2. (Optional) Adjust any parameters in the Main Parameters (Xtract) pane. 

For information on these parameters, refer to the BioPharma Finder User Guide.
3. Click Process in the menu bar.

Displaying the
Results

When the application finishes processing, it displays the deconvolved spectrum in the Deconvolved Spectrum pane 
as a set of peaks in mass and relative intensity. 

It also displays the component list in the Results pane as a table of masses, intensities, charge state information, and 
quality scores (see the next figure). The values in the columns of the Results table represent the outputs of the 
deconvolution. Each peak in the Results table is composed of isotopic clusters. Each isotopic cluster in the original 
spectrum provides evidence for the peak in the deconvolved spectrum. 

You can expand each entry in this table to display detailed information about the individual charge states that the 
entry contains. For details on interpreting the results in the Results table, refer to the BioPharma Finder User Guide.

 To display the results of the deconvolution
1. Click the Process and Review tab if the Process and Review page is not already open.

The next figure shows the results for a single deconvolution.
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The next figure shows the results for a sliding window deconvolution. The panes on the Process and Review page 
and the results of a sliding window deconvolution in the Results table are the same as those of a single 
deconvolution, except that the Results table for a sliding window deconvolution excludes the Average Charge 
column. Instead, the Results table includes a Number of Detected Intervals column and a Scan Range column. 
In addition, the Source Spectrum pane does not display anything until you select a component in the Results 
table.
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The next figure shows the results for a target sequence matching deconvolution. The application displays a list of 
the combinations of variable modifications and glycosylations that match the masses of the components. It does 
not display fixed modifications or disulfide links.

2. Expand the Results table if necessary by following the instructions in the BioPharma Finder User Guide.
3. (Optional) Select the columns that you want to display by clicking the Column Chooser icon, , and 

selecting the columns in the Column Chooser dialog box.

Selecting a Reference Mass to Calculate Mass Differences

A reference mass is usually the mass of the most abundant peak in the results. The application compares the mass of 
all other peaks in the data set to the reference mass and places these differences in the Delta Mass column of the 
Results table on the Process and Review page. The delta mass is useful in revealing the structure of the target 
component. However, you can select the mass of another component in the table to use as the reference mass for a 
given deconvolved spectrum. The default delta mass of this reference component is 0. The application then 
compares the mass of other peaks in the data set to this default.

When you load multiple results concurrently, the application calculates the delta masses only for components from 
the same deconvolved spectrum.

 To select a new reference mass
1. In the Results table, right-click the row of the component that you want to use as the reference peak.
2. Choose Set as Reference Component.

The application resets the value in the Delta Mass Column to 0 for the chosen component and recalculates the delta 
mass value for all other components in the Results table.

Adjusting the Xtract Deconvolution Results

 To adjust the Xtract deconvolution results

If you are not satisfied with the results, adjust the parameters in the Main Parameters (Xtract) pane on either the 
Process and Review page or the Parameters page, and click Apply. 

You can also return to the Parameters page, adjust the parameters in the Advanced Parameters (Xtract) pane, and 
click Apply. When you finish adjusting the parameters, click Process on the Process and Review page again.
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Saving the Results of a Deconvolution

 To save the results of a deconvolution
1. If you are satisfied with the results, click Save Result As to save them. 
2. In the SaveAs dialog box, do the following:

a. In the Result Name box, type the name of the results file.
b. In the Description box, type a brief description of the results.
c. Click Save.

The application saves the results of the deconvolution in a file with an .sqlite suffix in the same directory where 
you stored the raw data files. You can also copy any one of the views in this window to a Microsoft PowerPoint™ 
presentation file. 

3. If you want to analyze another averaged spectrum from the same LC/MS data file, navigate back to the 
Chromatogram pane or to the Chromatogram pane on the Process and Review page and follow the instructions 
in “Selecting the Spectrum to Deconvolve” on page 22.

Exporting the Results of a Deconvolution

 To export the results of a deconvolution
1. Select a result in the Results table.
2. Right-click anywhere in the Results table and choose one of the following:

• Export All to store all the results in the Results table in a file.

–or–

• Export Top Level to store just the top-level results in the Results table in a file. The top-level results are the 
data in these columns: Monoisotopic Mass, Sum Intensity, Number of Charge States, Average Charge, Delta 
Mass, Relative Abundance, Fractional Abundance, RT Range, and Apex RT. They do not include the data in 
the columns that appear when you click the plus sign (+) to the left of the No. column.

3. In the SaveAs dialog box, browse or type the name of the file to store the results in.
4. Click Save.

The application stores the data shown in the Results table in an Excel file called raw_file_name.xls. If you do not 
specify a directory, it places this file by default in the raw data directory shown on the Intact Protein Analysis 
page.

When you select a result and then choose the Export Top Level or Export All command, the resulting Excel file 
reflects the columns and order of the currently visible table. 

 To export a chromatogram, source spectrum, or deconvolved spectrum to a third-party application file
1. Right-click in one of the following panes, and choose Copy.

• Chromatogram pane on the Chromatogram page

• Source Spectrum on the Process and Review page

• Deconvolved Spectrum on the Process and Review page
2. Open a third-party graphics application file and paste the copied picture into it.

 To export the deconvolved spectrum mass and intensity data to an Excel or a CSV file
1. Right-click in the Deconvolved Spectrum pane of the Process and Review page, and choose Copy Data.
2. Open an Excel or a CSV file.
3. Right-click in the application, and choose Paste.

The application exports the mass (x axis) and intensity (y axis) data from the Deconvolved Spectrum pane to the 
Excel or CSV file.
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Deleting the Results

 To delete the results
1. Navigate to the directory containing the SQLite files.
2. Select the SQLite file or files containing the results that you want to delete.
3. Right-click and choose Delete. 

The application deletes all the results in the selected SQLite file or files.

Comparing
Samples

Generated with
Xtract

You can compare two deconvolved spectra or different portions of the same spectrum. 

You cannot compare any spectrum generated by an Xtract algorithm to any spectrum generated by a ReSpect 
algorithm.

 To save a deconvolved spectrum as a reference spectrum
1. Be sure that the deconvolved spectrum that you want to save as a reference spectrum is currently visible in the 

Deconvolved Spectrum pane on the Process and Review page.
2. Click Save As Reference in the upper right corner of the BioPharma Finder window.
3. In the SaveAs dialog box, type the name of the reference spectrum and a description of it, and click Save.
4. Click the Sample Comparison tab.
5. If you want to make this reference spectrum available in the method that you used to deconvolve the reference 

spectrum, select the spectrum in the Reference Spectrum Library, and click Add to Method in the Reference 
Spectrum Library pane.

6. (Optional for manual workflows but required for automatic workflows if you want to compare the data to be 
analyzed to a reference spectrum) Click Save Method or Save Method As to save the method containing the 
reference spectrum.

 To compare a deconvolved spectrum to a reference spectrum
1. Deconvolve the source spectrum that you want to compare to the reference spectrum.
2. Click the Sample Comparison tab.
3. Select the appropriate reference spectrum from the Reference Spectrum Library by double-clicking the spectrum 

or selecting the spectrum and then clicking Select.

The Mirror Plot pane now displays a mirror plot with the reference spectrum in the negative direction and the 
source spectrum in the positive direction (see the next figure). Text at the top of the pane identifies the name of 
the source data file, and text at the bottom of the pane identifies the name of the reference data file.

Note  After you delete the SQLite file, the run still appears in the run queue in the Auto Xtract workflow. 
Use the Queue Manipulation > Remove Selected command to remove it from the queue.
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4. (Optional) Right-click in the Mirror Plot pane and choose Zoom In to enlarge the plot, or drag the cursor 
beneath the part of the spectrum that you are interested in.

The zoom setting in the mirror plot remains the same until you change the deconvolution mass range or load a 
previous result.

 To display the settings of the parameters used to generate the reference spectrum
1. Select the reference spectrum in the Reference Spectrum Library pane.
2. (Optional) Do one of the following:

• Click Show Details in the Reference Spectrum Library pane to display all the deconvolution parameters that 
you selected in the reference spectrum library to generate the reference spectrum (not the currently loaded 
parameters). 

–or–

• Click Show Details in the Method Reference Spectrum pane to display all the deconvolution parameters 
that you selected in the method to generate the reference spectrum (not the currently loaded parameters).

The Show Details command in the Method Reference Spectrum pane becomes available after you click Add to 
Method in the Reference Spectrum Library pane.

In either case, compare these parameters to the parameters that you set to generate the spectrum for the current 
experiment to ensure that the two spectra are comparable.

 To delete a reference spectrum from the reference spectrum library
1. Click the Sample Comparison tab if you are not already on the Sample Comparison page.
2. Select the appropriate reference spectrum in the Reference Spectrum Library pane and click Delete.
3. In the confirmation box that appears, click Yes.

 To delete a saved reference spectrum from a method
1. Click the Sample Comparison tab if you are not already on the Sample Comparison page.

The Method Reference Spectrum pane displays the reference spectrum name and the name of the reference data 
file. It also displays a description of this reference spectrum if there is one.

2. In the Method Reference Spectrum pane, click Remove.

The deleted reference spectrum is removed from the Method Reference Spectrum pane and the mirror plot.

Reference 
spectrum

Source 
spectrum
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3. Click Save Method or Save Method As to save the method.

 To change a reference spectrum in a method
1. Click the Sample Comparison tab if you are not already on the Sample Comparison page.
2. Remove the existing reference spectrum from the method. See To delete a saved reference spectrum from a 

method.
3. Select the appropriate reference spectrum in the Reference Spectrum Library pane.
4. Click Add to Method.
5. Click Save Method or Save Method As to save the method.

Comparing Samples in Saved Xtract Results

You can compare a source spectrum to the reference spectrum in previously saved Xtract results. When you load 
saved results, the Sample Comparison page becomes available, whether or not you used a reference spectrum. If no 
reference spectrum appears on this page, no reference spectrum was used in the method to generate the results. 

When you load saved Xtract results, you can select only a reference spectrum generated by the Xtract algorithm. 
Similarly, when you load saved ReSpect results, you can select only a reference spectrum generated by the ReSpect 
algorithm.

You can select a new reference spectrum to show in the results, but you cannot save it to the method. You cannot 
delete the original reference spectrum saved in the results.

You cannot save the mirror plot generated with the new reference spectrum, but you can copy its contents to the 
Clipboard to use in third-party applications such as PowerPoint. To view the original mirror plot that was saved with 
the results, you must reload the results.

The BioPharma Finder application does not update the report to be consistent with the contents of the modified 
mirror plot.

Displaying a
Report

When you click Process on the Process and Review page, the application generates a report displaying several aspects 
of the deconvolution so that you can track the progression of the data. You can view this report on the Reporting 
page and save it as a PDF file.

When you load multiple results, the application still generates a single report containing the concatenated results. 
However, the report can only contain results from either Xtract or ReSpect, but not both algorithms.

 To display a report

Click the Reporting tab when you have finished analyzing the data. 

The Reporting page displays a summary of all results for a given data file. For information on the sections that 
this report contains, refer to the BioPharma Finder User Guide.

 To save the report in a PDF file
1. Move the cursor near the bottom of the screen.

The Reporting page toolbar appears.
2. Click the Show Acrobat icon, .

The Adobe™ Acrobat™ application toolbar appears at the top of the screen.
3. On the Adobe toolbar, click the Save File icon, .

The Save a Copy dialog box opens.
4. Specify the path and name of a PDF file to store the reports in, and click Save.

The application saves the report in a file called raw_file_name.pdf. If you do not specify a directory, it places the 
file by default in the raw data directory shown on the Intact Protein Analysis page.

 To print a report
1. Move the cursor near the bottom of the screen.
2. Click the Print File icon, , in the Reporting page toolbar.
3. In the Print dialog box, set the appropriate printing parameters, and click OK.
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Automatically
Deconvolving

a Spectrum
with Xtract

In automatic protein deconvolution, you add files to a run queue and then perform the deconvolution on the 
queued files.

Setting Up an
Automatic

Xtract
Deconvolution

Select the Xtract deconvolution algorithm, a method, and a raw data file.

 To set up an automatic deconvolution with the Xtract algorithm
1. On the home page, click Intact Protein Analysis.
2. In the Experiment Types pane of the Intact Protein Analysis page, click Auto Xtract (Isotopically Resolved).
3. In the Methods pane, specify the extraction method to use by doing one of the following:

• If the default method or one of the existing methods contains the appropriate parameters and you do not 
want to make any changes to it, select the name of the method of interest, go to the Load Raw Data File 
pane, and follow the instructions from step 6.

• To create a new method, select the Manual Xtract (Isotopically Resolved) experiment type, and follow the 
instructions in Creating an Xtract Method to set the parameters on the Parameters page. Before you leave the 
Parameters page, follow the instructions from step 4.

4. (Optional) Click the Parameters tab. In the Automation Parameters pane of the Parameters page, set the 
parameters that control the presentation of the output, and then click Apply.

For information on these parameters, refer to the BioPharma Finder User Guide.
5. If you made changes to a method or created a new method, return to the Methods pane and select the method.
6. In the Load Raw Data File pane, load the raw data file or files that contain the spectral data for your sample. 

Refer to the BioPharma Finder User Guide.

The application transfers you to the Queue page. The data file or files that you selected appear on the Queue 
page with a status of Queued.

7. (Optional) To add another job or jobs to the run queue, return to the Intact Protein Analysis page and repeat the 
previous steps. 

You can process up to 1000 samples.
8. To run the job or jobs, follow the instructions in Running the Jobs in the Queue.

Creating a
Method

You create or change a method for automated Xtract deconvolution the same way that you create or change a 
method for manual Xtract deconvolution.

• To create a method for single deconvolution, see Creating a Method for a Single Xtract Deconvolution.

• To create a method for sliding window deconvolution, see Creating a Method for an Xtract Sliding Window 
Deconvolution.

• To create a method for target sequence matching, see Creating a Method for Xtract Target Sequence Matching.

Running the
Jobs in the

Queue

You can assign a priority level to jobs in the queue, pause the jobs in the queue, and remove jobs from the queue.

By default, the application processes multiple jobs in the queue in the reverse order that you submitted them; that is, 
it processes the most recently submitted job first.
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 To run the jobs in the queue
1. Click the Queue tab if it is not already selected.
2. Click Run.

The Run button changes to a Pause button. After a few moments, the status of the job changes from Queued to 
Processing. When the status in the Status column changes to Processing, the Pause button becomes unavailable, 
unless the queue contains other jobs with a Queued status.

 To assign a priority level to jobs in the queue
1. Click the Queue tab if it is not already selected.
2. Click a job to select it.
3. In the Run Queue menu bar, choose Set Priority > priority_level, where priority_level can be one of the 

following:

• Low: Processes the job after jobs that are assigned a Normal or High priority level.

• (Default) Normal: Processes the job before jobs that are assigned a Low priority level but after jobs that are 
assigned a High priority level.

• High: Processes the job before jobs that are assigned a Low or Normal priority level.

If you assign the same priority level to multiple jobs, the application prioritizes the jobs by the date and time that 
you submitted them to the queue. 

 To temporarily stop the processing in the run queue
1. Click Pause.

The Pause button is only available when the queue contains two or more jobs and the status in the Status column 
is Processing (see the next figure). You cannot pause a single job whose status is Processing.

The pause affects the next sample to be processed, not the sample currently being processed.

A confirmation box appears.
2. Click OK.

After the current analysis finishes, the rest of the jobs remain in the run queue in the Queued state.
3. Click Run to have the application process the remaining jobs.

For more details about the run queue, refer to the BioPharma Finder User Guide.

Comparing
Samples

Generated with
Automatic

Xtract

To compare a reference spectrum generated by the automatic Xtract algorithm to a source spectrum, use the 
procedure in Comparing Samples Generated with Xtract, with one exception. You must save the reference spectrum 
to the method used to generate the reference spectrum. For best results, use the same method to generate the source 
spectrum.

Without deconvolving a spectrum on the Process and Review page, you can select a reference spectrum in the 
Sample Comparison page to evaluate it.

 To compare samples generated with the automatic Xtract algorithm
1. Create a new method in the manual Xtract workflow (see Creating an Xtract Method) or change an existing 

method in the automatic Xtract workflow (see Setting Up an Automatic Xtract Deconvolution).
2. Click the Sample Comparison tab.
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3. Select a reference spectrum from the Reference Spectrum Library to add to the method. 
4. Click Add to Method.
5. Click Save Method or Save Method As to save the method.

You do not need to deconvolve the data first.
6. In the Method Selection pane, select the method in the Methods pane (but it is not necessary to click Edit 

Method).
7. In the Load Raw Data File pane, select the raw data file and click Add to Queue.

Displaying the
Results

After the application completes the analysis of a raw data file, you can open the results of that analysis.

If you want to adjust the chromatogram after you view the results, you must do it manually and rerun the job.

 To display the results of a job
1. On the Queue page, select the completed job with the results that you want displayed.
2. Click Open Result.

The application transfers you to the Process and Review page, which displays the output spectrum in the 
Deconvolved Spectrum pane and the component list in the Results table.

The Save Method, Save Method As, and Result Method commands are not available when you access the 
Chromatogram page or the Process and Review page from the Open Result command on the Queue page.

You cannot open the results if the application has not yet analyzed the raw data file or is in the process of 
analyzing it.

Opening the results does not stop the application from analyzing subsequent data sets.

 To adjust the chromatogram
1. On the home page, click Intact Protein Analysis.
2. Click Manual Xtract (Isotopically Resolved), and reload the raw data file by following the instructions in 

Creating an Xtract Method.
3. Adjust the chromatogram by following the instructions in Selecting the Spectrum to Deconvolve.
4. Resubmit the job to the run queue for automatic processing.

 To copy a chromatogram
1. After your job has finished processing, click Open Result on the Queue page.
2. Click the Chromatogram tab.
3. From the Windows Start menu, choose All Programs > Accessories > Snipping Tool.
4. Drag the cursor that appears around the area of the chromatogram that you want to capture.
5. Right-click the screen capture in the Snipping Tool and choose Copy.
6. Open a third-party application file and paste the copied picture into it.

Displaying a
Deconvolution

Report

When you click Run on the Queue page, the application generates a report displaying several aspects of the 
deconvolution so that you can track the progression of the data. Displaying a Report describes this report. You can 
view this report on the Reporting page and save it as a PDF file.

 To display the report
1. On the Queue page, select the completed job with the report that you want displayed.
2. Click Open Report. 

The application transfers you to the Reporting page, which displays the report.

When you select the Concatenate All Reports parameter in the Automation Parameters section of the Parameters 
page, the application opens one report for all the chromatographic peaks. If you do not select this parameter, it 
opens a report for each peak.

Loading Saved
Results

You can reload the results of a previous deconvolution. For instructions, see Loading Saved Intact Protein Results.
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Manually
Deconvolving

a Spectrum
with ReSpect

When you generate a deconvolved spectrum from an unresolved intact protein mass spectrum, the source MS 
spectrum can be a single spectrum from an LC/MS data file, an averaged spectrum from an LC/MS data file, or a 
single spectrum from a raw data file containing only that spectrum. The ReSpect algorithm transforms this source 
spectrum into a mass spectrum and displays it in a new pane labeled with mass units rather than the mass-to-charge 
ratio on the x axis.

Setting Up a
Manual

ReSpect
Deconvolution

Select the ReSpect deconvolution algorithm, a raw data file, and a method.

 To set up a protein deconvolution with the ReSpect algorithm
1. On the home page, click Intact Protein Analysis.
2. In the Experiment Types pane, click Manual ReSpect (Isotopically Unresolved).
3. In the Load Raw Data File pane, load the raw data file or files that contain the spectral data for your sample.

Several more tabs appear along the top of the BioPharma Finder window, and the available methods appear in 
the Methods pane.

4. Specify the parameters by doing one of the following in the Methods pane:

• If one of the existing methods contains the appropriate parameters, select the name of the method and click 
Load Method. 
 To use the default method for a single deconvolution, select DefaultMethodReSpect.
 If your raw data file contains ion trap data, select DefaultMethodReSpectIonTrap.
 To use the default method for sliding window deconvolution, select DefaultSlidingWindow_ReSpect. 
 To study proteins on the Exactive Plus™ EMR mass spectrometer under native or non-denaturing 

conditions, select ExampleMethodNativeMS. 

The application automatically transfers you to the Chromatogram page if the raw data file contains a 
chromatogram and to the Process and Review page if it contains a spectrum only. To use the Chromatogram 
page, follow the instructions in Selecting the Spectrum to Deconvolve. To use the Process and Review page, 
follow the instructions in Deconvolving the Spectrum with ReSpect.

• If you want to make changes to an existing method, do the following:
i. Select the name of the method of interest and click Load Method. 
ii. From the Chromatogram or the Process and Review page, click the Parameters tab. 
iii. Click the appropriate subtab on the Parameters page.
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iv. Change the relevant parameters on the appropriate page, click Apply in the appropriate pane or panes, 
and click Save Method to save the changes to the file or Save Method As to save the changes to a 
different file. 

Clicking Save Method or Save Method As automatically advances the application to the Chromatogram or 
Process and Review page. 

• If the existing default methods do not contain the appropriate extraction parameters or if there are no 
existing methods, click Create Method to create a new method. 

The application automatically transfers you to the Parameters page. To set the parameters on this page, 
follow the instructions in Creating a ReSpect Method.

• If you want to study proteins on the Exactive Plus EMR mass spectrometer under native or non-denaturing 
conditions, use the ExampleMethodNativeMS method. This method is a read-only method available only 
with the ReSpect algorithm. It supports native MS data that is directly infused into the automated 
workflows. Unlike “standard” intact protein data, native MS data might contain detectable protein 
complexes with multiple proteins embedded in them. The required m/z range to detect these complexes is 
1000 to 10 000 or even to 20 000 m/z. For more information on this method, refer to the BioPharma Finder 
User Guide.

Creating a
ReSpect
Method

When you click Create Method in the Methods pane of the Intact Protein Analysis page, the application 
automatically transfers you to the Parameters page. You can create a method for a single deconvolution, a sliding 
window deconvolution, target sequence matching, deconvolution with ion trap data, or the structural analysis of 
proteins.

Creating a Method for a Single ReSpect Deconvolution

 To create a method for a single ReSpect deconvolution
1. Click the Parameters tab if it is not already selected.
2. On the Parameters page, click the Deconvolution (ReSpect) subtab, .

The default settings for the ReSpect algorithm automatically populate the parameter boxes on the Parameters 
page.

Note  You cannot overwrite a default method. If you change the parameters in the default method, use 
the Save Method As command on the Parameters page to save the changed method to a new name.
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3. (Optional for experienced users) Change the appropriate parameters in the Main Parameters (ReSpect) pane. 

For information on these parameters, refer to the BioPharma Finder User Guide.
4. Click Apply in the Main Parameters (ReSpect) pane.
5. (Optional if you are an experienced user) Change the appropriate parameters in the Advanced Parameters 

(ReSpect) pane. 

For information on these parameters, refer to the BioPharma Finder User Guide.
6. Click Apply in the Advanced Parameters (ReSpect) pane.
7. Click Save Method or Save Method As to save the method. 

The application transfers you to the Chromatogram page so that you can select the spectrum to deconvolve. For 
information on this process, see Selecting the Spectrum to Deconvolve.

Creating a Method for a ReSpect Sliding Window Deconvolution

 To create a method for a ReSpect sliding window deconvolution
1. Click the Parameters tab if it is not already selected.
2. On the Parameters page, click the Chromatogram subtab, .

The default settings for the ReSpect algorithm automatically populate the parameter boxes on the 
Chromatogram page.

For sliding window deconvolution, you do not need to set the parameters in the Chromatogram Parameters 
pane.

3. Set the appropriate parameters in the Sliding Window Parameters pane. For information on these parameters, 
refer to the BioPharma Finder User Guide.

4. Click Apply.
5. Click Save Method or Save Method As to save the method. 

Creating a Method for ReSpect Target Sequence Matching

 To create a method for ReSpect target sequence matching
1. Click the Parameters tab if it is not already selected.
2. On the Parameters page, click the Target Sequence Matching subtab, .

The Target Sequence Matching page appears (see the next figure).
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3. In the Sequence Matching Mass Tolerance box, specify the mass tolerance, in daltons or ppm.
4. Using the Protein Sequence Manager, create any custom modifications, import a protein sequence, and then add 

disulfide links, static or variable modifications, and glycosylations as needed. Save these updates to the protein 
sequence. See Using the Protein Sequence Manager.

5. Add the sequence to the method:
a. If you are not already on the Parameters page, click the Parameters tab. 
b. If you are not already on the Target Sequence Matching page of the Parameters page, click the Target 

Sequence Matching subtab, . 
c. In the Global Sequence Reference Table pane, select the sequence to add to the method.
d. Click Add to Method.

If you selected the default method, this step temporarily adds the sequence to the method.

If the sequence is already included in the method, a message box opens to inform you.
e. Click OK.

After you save the sequence to the method, the application populates the fields of the Sequences Added to 
Method pane.

6. (Optional) Click Save Method or Save Method As to save the method. 

Creating a Method for Deconvolution with Ion Trap Data

 To create a method for deconvolution with ion trap data
1. Follow the procedure in Setting Up a Manual ReSpect Deconvolution. Select the 

DefaultMethodReSpectIonTrap default method.
2. Click the Parameters tab.
3. On the Parameters page, click the Deconvolution Parameters (ReSpect) subtab, 

.
4. Adjust the parameters in the Main Parameters and Advanced Parameters panes by following the procedure in 

Creating a Method for a Single ReSpect Deconvolution. 
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Creating a Method for the Structural Analysis of Proteins

 To create a method for the structural analysis of proteins
1. Follow the procedure in Setting Up a Manual ReSpect Deconvolution. Select the ExampleMethodNativeMS 

default method.
2. Click the Parameters tab.
3. On the Parameters page, click the Deconvolution Parameters (ReSpect) subtab, 

.
4. Adjust the parameters in the Main Parameters and Advanced Parameters panes by following the procedure in 

Creating a Method for a Single ReSpect Deconvolution. 

Selecting the
Spectrum to
Deconvolve

When you click Save Method or Save Method As after you have set the parameters on the Parameters page or when 
you load an existing method and click Load Method on the Intact Protein Analysis page, the application 
automatically transfers you to the Chromatogram page if you selected a single deconvolution method. Similarly, it 
transfers you to the Sliding Window page of the Chromatogram page if you selected a sliding window deconvolution 
method. Use the Chromatogram page to select the best possible spectrum for the target protein for deconvolution.

Selecting the Spectrum to Deconvolve for a Single Deconvolution

 To select the spectrum to deconvolve
1. Click the Chromatogram tab if it is not already selected.

2. (Optional) Use the parameters in the Chromatogram Parameters pane to adjust the chromatogram displayed in 
the Chromatogram pane.

For information on these parameters, refer to the BioPharma Finder User Guide.
3. Click Apply in the Chromatogram Parameters pane.
4. (Optional) Adjust the view in the Chromatogram pane if necessary.

For instructions on enlarging, shrinking, or resetting the view, refer to the BioPharma Finder User Guide.
5. Create a spectrum in the Source Spectrum pane by doing one of the following:

• For a single scan: In the Chromatogram pane, use the red cross-shaped cursor to select a single scan on the 
chromatogram in the Chromatogram pane and to display the associated mass spectrum at that time point. 

You can use the left and right arrow keys to move to the previous or next time point in the chromatogram. 
The spectrum window automatically updates. 
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• For multiple scans: Select a region of the chromatogram to display an averaged spectrum for all the scans in 
the selected region in the Source Spectrum pane. To select this region, if it is not already selected, right-click 
and choose Mode > Averaging. Drag the red cross-shaped cursor across the area of interest. 

The horizontal line of this cursor aids in assessing peak height. The application calculates an average 
spectrum for this interval.

The averaging method, recommended for ReSpect deconvolution, is better suited to complex data than the 
single-scan method. 

The Source Spectrum pane shows the actual spectrum, either single-scan or averaged, to be deconvolved. It 
displays apex information for major peaks and m/z information for deconvolved components. It also shows peak 
apex information as a marker, along with an accompanying label that describes the m/z value for the most 
abundant peak from the spectrum at that retention time. In single-scan processing mode, the most abundant m/z 
for a component should agree with the m/z shown for the corresponding peak in the source spectrum. In 
averaged-scan processing mode, the two values might be different because of the way the application displays 
averaged spectra. This difference should be small—approximately 0.001. 

The Xtract algorithm can deconvolve centroid spectra and profile spectra. The ReSpect algorithm can 
deconvolve only profile spectra. 

• Centroid data represent mass spectral peaks in terms of two parameters: the centroid (the weighted center of 
mass) and the intensity (the normalized area of the peak). The data are displayed as a bar graph of relative 
intensity versus m/z. 

• Profile data represent the entire spectrum as a succession of points, in m/z, and intensity. The data are 
displayed as a line graph of relative intensity versus m/z.

6. (Optional) Adjust the view in the Source Spectrum pane if necessary. 

For instructions on enlarging, shrinking, or resetting the view, refer to the BioPharma Finder User Guide.

Unlike adjustments in the Chromatogram pane, which you use to select a spectrum for processing, adjustments 
in the Source Spectrum pane do not affect the spectrum that the application deconvolves. In particular, they do 
not change the m/z range that the deconvolution algorithm uses.

7. When the spectrum is suitable for ReSpect processing, click the Process and Review tab, and follow the 
instructions in Deconvolving the Spectrum with ReSpect.

For information on obtaining the best results with the ReSpect algorithm, refer to the BioPharma Finder User Guide.

Selecting the Parameters for a Sliding Window Deconvolution

You do not choose a spectrum to deconvolve in sliding window deconvolution. The application deconvolves the 
portion of the spectrum in the raw data file specified by the RT Range parameter.

 To select the parameters for a sliding window deconvolution
1. Click the Chromatogram tab if it is not already selected. 
2. On the Chromatogram page, click the Sliding Window subtab, , if it is not already 

selected. 
3. Set the appropriate parameters in the Sliding Window Parameters pane.

These parameters are the same as those on the Chromatogram page of the Parameters page. 
4. Click the Process and Review tab, and follow the instructions in Deconvolving the Spectrum with Xtract.

Tip  You can perform step 1 through step 5 in Qual Browser in the Xcalibur data system, and then right-click 
the spectrum and choose Export > Write to RAW File so that you can import the file into the BioPharma 
Finder application.
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Selecting the Spectrum to Deconvolve for ReSpect Target Sequence Matching

When you use target sequence matching as the method, you can perform a single deconvolution or a sliding window 
deconvolution. See Selecting the Spectrum to Deconvolve for a Single Deconvolution or Selecting the Parameters for 
a Sliding Window Deconvolution, respectively.

Deconvolving
the Spectrum
with ReSpect

When you arrive at the Process and Review page, you have already selected the chromatogram and source spectrum 
on the Chromatogram page. Or, the application has transferred you to the Process and Review page because the raw 
data file contains a spectrum only. You can zoom in on and out of the chromatogram and source spectrum views, 
and you can select a new averaged spectrum for deconvolution in the Chromatogram pane of the Process and Review 
page. However, you must manually navigate back to the Chromatogram pane to change these views.

Use the Process and Review page to deconvolve the selected spectrum and to view the resulting data to ensure that 
the results make sense. You can also export the data into an Excel spreadsheet file for use in other applications and 
copy all spectra to the Clipboard.

 To deconvolve the spectrum
1. If you are not already on the Process and Review page, click the Process and Review tab.
2. (Optional) Adjust any parameters in the Main Parameters (ReSpect) pane. 

For information on these parameters, refer to the BioPharma Finder User Guide.
3. Click Process in the menu bar.

Displaying the
Results

When the application finishes processing, it displays the deconvolved spectrum in the Deconvolved Spectrum pane 
of the Process and Review page as a profile in mass and intensity and displays a set of peak labels. 

It also displays the component list in the Results pane as a table of masses, intensities, charge state information, and 
mass shifts (see the next figure). The values in the columns of the Results table represent the outputs of the 
deconvolution. 

You can expand each entry in this table to display detailed information about the individual charge states that the 
entry contains. For information on interpreting the results in the Results table, refer to the BioPharma Finder User 
Guide.

 To display the results of the deconvolution
1. Click the Process and Review tab if the Process and Review page is not already open. 

This figure shows the results for a single deconvolution.
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The next figure shows the results for a sliding window deconvolution. The panes on the Process and Review page 
and the results of a sliding window deconvolution in the Results table are the same as those of a single 
deconvolution, except that the Results table for a sliding window deconvolution does not include the Intensity, 
Mass Std Dev, PPM Std Dev, and Score columns. Instead, it contains the Sum Intensity, Number of Detected 
Intervals, and Scan Range columns. In addition, the Source Spectrum pane does not display anything until you 
select a component in the Results table.
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The next figure shows the results for a target sequence matching deconvolution. The application displays a list of 
the combinations of variable modifications and glycosylations that matched the masses of the components. It 
does not display fixed modifications or disulfide links.

2. Expand the Results pane if necessary by following the instructions in the BioPharma Finder User Guide.
3. (Optional) Select the columns that you want to display by clicking the Column Chooser icon, , and 

selecting the columns in the Column Chooser dialog box.

Selecting a Reference Mass to Calculate Mass Differences

A reference mass is usually the mass of the most abundant peak in the results. The application compares the mass of 
all other peaks in the data set to the reference mass and places these differences in the Delta Mass column of the 
Results table on the Process and Review page. The delta mass is useful in revealing the structure of the target 
component. However, you can select the mass of another component in the table to use as the reference mass for a 
given deconvolved spectrum. The delta mass of this reference component is 0. The application then compares the 
mass of other peaks in the data set to this default.

When you load multiple results concurrently, the application calculates the delta masses only for components from 
the same deconvolved spectrum.

 To select a new reference mass
1. In the Results table, right-click the row of the component that you want to use as the reference peak.
2. Choose Set as Reference Component.

The application resets the value in the Delta Mass Column to 0 for the chosen component and recalculates the delta 
mass value for all other components in the Results table.
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Calculating a Protein Quality Score

The ReSpect algorithm calculates a protein quality score for each component shown in the Results table and displays 
it in the Score column so that you can easily assess the quality of the deconvolved components. These scores can help 
you determine whether each component is valid or spurious because of noise, harmonics, or other factors. 

 To specify a minimum component quality score
1. Click the Parameters tab or the Process and Review tab.
2. In the Quality Score Threshold box in the Main Parameters section, specify the minimum quality score that a 

component must have to be displayed in the Results table.

You can enter any floating-point number. The default is 0.

The ReSpect algorithm discards components that do not meet this minimum score.

 To view and sort the quality score
1. After you click Process on the Process and Review page to deconvolve the spectrum, view the quality scores in the 

Score column of the Results table.
2. (Optional) Sort the scores from high to low by clicking the down arrow next to the Score header, or sort the 

scores low to high by clicking the up arrow.

Specifying the Output Mass Range

For information on specifying an appropriate mass range with the Output Mass Range parameter, refer to the 
BioPharma Finder User Guide.

Adjusting the Results

 To adjust the ReSpect deconvolution results

If you are not satisfied with the results, adjust the parameters in the Main Parameters (ReSpect) pane on either 
the Process and Review page or the Parameters page, and click Apply. 

You can also return to the Parameters page, adjust the parameters in the Advanced Parameters (ReSpect) pane, 
and click Apply. When you finish adjusting the parameters, click Process on the Process and Review page again.

Saving the Results of a Deconvolution

 To save the results of a deconvolution
1. If you are satisfied with the results, click Save Result As to save them. 
2. In the SaveAs dialog box, do the following:

a. In the Result Name box, type the name of the results file.
b. In the Description box, type a brief description of the results.
c. Click Save.

The application saves the results of the deconvolution in a file with an .sqlite suffix in the same directory where 
you stored the raw data files. You can also copy any one of the views in this window to a PowerPoint presentation 
file. 

3. If you want to analyze another averaged spectrum from the same LC/MS data file, navigate back to the 
Chromatogram pane or to the Chromatogram pane on the Process and Review page and follow the instructions 
in “Selecting the Spectrum to Deconvolve” on page 22.
44



Exporting the Results of a Deconvolution

 To export the results of a deconvolution
1. Select a result in the Results table. 
2. Right-click the Results table and choose one of the following.

• Export All to store all the results in the Results table in a file.

–or–

• Export Top Level to store just the top-level results in the Results table in a file. The top-level results are the 
data in these columns: Average Mass, Sum Intensity, Number of Charge States, Mass Std Dev, PPM Std Dev, 
Delta Mass, Relative Abundance, Fractional Abundance, RT Range, Apex RT, and Score. They do not 
include the data in the columns that appear when you click the plus sign (+) to the left of the No. column.

3. In the SaveAs dialog box, browse to or type the name of the file to store the results in.
4. Click Save.

The application stores the data in the Results table in an Excel file called raw_file_name.xls. If you do not specify 
a directory, it places this file by default in the raw data directory shown on the Intact Protein Analysis page.

When you select a result and then choose the Export Top Level or Export All command, the resulting Excel file 
reflects the columns and order of the currently visible table. 

 To export a chromatogram, source spectrum, or deconvolved spectrum
1. Right-click in one of the following panes, and choose Copy.

• Chromatogram pane on the Chromatogram page

• Source Spectrum on the Process and Review page

• Deconvolved Spectrum on the Process and Review page
2. Open a third-party graphics application file and paste the copied picture into it.

 To export the deconvolved spectrum mass and intensity data to an Excel or a CSV file
1. Right-click in the Deconvolved Spectrum pane of the Process and Review page, and choose Copy Data.
2. Open an Excel or a CSV file.
3. Right-click in the application, and choose Paste.

The application exports mass (x axis) and intensity (y axis) data from the Deconvolved Spectrum pane to the 
Excel or CSV file. 

Deleting the Results

 To delete the results
1. Navigate to the directory containing the SQLite files.
2. Select the SQLite file or files containing the results that you want to delete.
3. Right-click and choose Delete.

The application deletes all the results for the corresponding raw data file.

Comparing
Samples

Generated with
ReSpect

You can compare two deconvolved spectra or different portions of the same spectrum. 

You cannot compare any spectrum generated by a ReSpect algorithm to any spectrum generated by an Xtract 
algorithm.

 To save a deconvolved spectrum as a reference spectrum
1. Be sure that the deconvolved spectrum that you want to save as a reference spectrum is currently visible in the 

Deconvolved Spectrum pane on the Process and Review page.
2. Click Save As Reference in the upper right corner of the BioPharma Finder window.

Note  After you delete the SQLite file, the results file still appears in the run queue in the Auto ReSpect 
workflow. Use the Queue Manipulation > Remove Selected command to remove it from the queue.
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3. In the SaveAs dialog box, type the name of the reference spectrum and a description of it, and click Save.
4. Click the Sample Comparison tab.
5. If you want to make this reference spectrum available in the method that you used to deconvolve the reference 

spectrum, select the spectrum in the Reference Spectrum Library, and click Add to Method in the Reference 
Spectrum Library pane.

6. (Optional for manual workflows but required for automatic workflows if you want to compare the data to be 
analyzed to a reference spectrum) Click Save Method or Save Method As to save the method containing the 
reference spectrum.

 To compare a deconvolved spectrum to a reference spectrum
1. Deconvolve the source spectrum that you want to compare to the reference spectrum.
2. Click the Sample Comparison tab.
3. Select the appropriate reference spectrum from the Reference Spectrum Library by double-clicking the spectrum 

or selecting the spectrum and clicking Select.

The Mirror Plot pane now displays a mirror plot with the reference spectrum in the negative direction and the 
source spectrum in the positive direction (see the next figure). Text at the top of the pane identifies the name of 
the source data file, and text at the bottom of the pane identifies the name of the reference data file.

4. (Optional) Right-click in the Mirror Plot pane and choose Zoom In to enlarge the plot, or drag the cursor 
beneath the part of the spectrum that you are interested in.

The zoom setting in the mirror plot remains the same until you change the deconvolution mass range or load a 
previous result.

 To display the settings of the parameters used to generate the reference spectrum
1. Select the reference spectrum in the Reference Spectrum Library pane.
2. (Optional) Do one of the following:

• Click Show Details in the Reference Spectrum Library pane to display all the deconvolution parameters that 
you selected in the reference spectrum library to generate the reference spectrum (not the currently loaded 
parameters). 

–or–

Reference 
spectrum

Source 
spectrum
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• Click Show Details in the Method Reference Spectrum pane to display all the deconvolution parameters 
that you selected in the method to generate the reference spectrum (not the currently loaded parameters).

The Show Details command in the Method Reference Spectrum pane becomes available after you click Add to 
Method in the Reference Spectrum Library pane.

In either case, compare these parameters to the parameters that you set to generate the spectrum for the current 
experiment to ensure that the two spectra are similar.

 To delete a reference spectrum from the reference spectrum library
1. Click the Sample Comparison tab if you are not already on the Sample Comparison page.
2. Select the appropriate reference spectrum in the Reference Spectrum Library pane, and click Delete.
3. In the confirmation box that appears, click Yes.

 To delete a saved reference spectrum from a method
1. Click the Sample Comparison tab if you are not already on the Sample Comparison page.

The Method Reference Spectrum pane displays the reference spectrum name and the name of the reference data 
file. It also displays a description of this reference spectrum if there is one.

2. In the Method Reference Spectrum pane, click Remove.

The deleted reference spectrum is removed from the Method Reference Spectrum pane and the mirror plot.
3. Click Save Method or Save Method As to save the method.

 To change a reference spectrum in a method
1. Click the Sample Comparison tab if you are not already on the Sample Comparison page.
2. Remove the existing reference spectrum from the method. See To delete a saved reference spectrum from a 

method.
3. Select the appropriate reference spectrum in the Reference Spectrum Library pane.
4. Click Add to Method.
5. Click Save Method or Save Method As to save the method.

Comparing Samples in Saved ReSpect Results

You can compare a source spectrum to the reference spectrum in previously saved ReSpect results. When you load 
saved results, the Sample Comparison page becomes available, whether or not you used a reference spectrum. If no 
reference spectrum appears on this page, no reference spectrum was used in the method to generate the results. 

When you load saved ReSpect results, you can select only a reference spectrum generated by the ReSpect algorithm. 
Similarly, when you load saved Xtract results, you can select only a reference spectrum generated by the Xtract 
algorithm.

You can select a new reference spectrum to show in the results, but you cannot save it to the method. You cannot 
delete the original reference spectrum saved in the results.

You cannot save the mirror plot generated with the new reference spectrum, but you can copy its contents to the 
Clipboard to use in third-party applications such as PowerPoint. To view the original mirror plot saved with the 
results, you must reload the results.

The BioPharma Finder application does not update the report to be consistent with the contents of the modified 
mirror plot.

Displaying a
Report

When you click Process on the Process and Review page, the application generates a report displaying several aspects 
of the deconvolution so that you can track the progression of the data. You can view this report on the Reporting 
page and save it as a PDF file.

When you load multiple results, the application still generates a single report containing the concatenated results. 
However, the report can only contain results from either Xtract or ReSpect, but not both algorithms.
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 To display a report

Click the Reporting tab when you are finished analyzing the data.

The Reporting page displays a summary of all results for a given data file. For information on the sections that 
this report contains, refer to the BioPharma Finder User Guide.

 To save the report in a PDF file
1. Move the cursor near the bottom of the screen.

The Reporting page toolbar appears.
2. Click the Adobe Acrobat icon, .

The Adobe Acrobat toolbar appears at the top of the screen.
3. On the Adobe toolbar, click the Save File icon, .

The Save a Copy dialog box opens.
4. Specify the path and name of a PDF file to store the reports in, and click Save.

The application saves the report in a file called raw_file_name.pdf. If you do not specify a directory, it places the 
file by default in the raw data directory shown on the Intact Protein Analysis page.

 To print a report
1. Move the cursor near the bottom of the screen.
2. Click the Print File icon, , on the Reporting page toolbar.
3. In the Print dialog box, set the appropriate printing parameters, and click OK.

Automatically
Deconvolving

a Spectrum
with ReSpect

In automatic protein deconvolution, you add files to a run queue and then perform the deconvolution on the 
queued files.

Setting Up an
Automatic

ReSpect
Deconvolution

Select the ReSpect deconvolution algorithm, a method, and a raw data file.

 To set up an automatic deconvolution with the ReSpect algorithm
1. On the home page, click Intact Protein Analysis.
2. In the Experiment Types pane of the Intact Protein Analysis page, click Auto ReSpect (Isotopically 

Unresolved).
3. In the Methods pane, specify the extraction method to use by doing one of the following:

• If the default method or one of the existing methods contains the appropriate parameters and you do not 
want to make any changes to it, select the name of the method of interest and go to step 6.

• To create a new method, select the Manual ReSpect (Isotopically Unresolved) experiment type, and follow 
the instructions in Creating a ReSpect Method to set the parameters on the Parameters page. Before you leave 
the Parameters page, follow the instructions from step 4.

4. (Optional) Click the Parameters tab. In the Automation Parameters pane of the Parameters page, set the 
parameters that control the presentation of the output, and then click Apply.

For information on these parameters, refer to the BioPharma Finder User Guide.
5. If you made changes to a method or created a new method, return to the Methods pane and select the method.

IMPORTANT  If you select a ReSpect method that you used in the BioPharma Finder application but 
that is not the default method, the chromatogram parameters might not be set correctly. In this case, a 
warning message informs you that the method might have incorrect chromatogram settings and suggests 
that you evaluate these settings in a manual workflow before running the automated workflow.
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6. In the Load Raw Data File pane, load the raw data file or files that contain the spectral data for your sample. 
Refer to the BioPharma Finder User Guide.

The application transfers you to the Queue page. The data file or files that you selected appear on the Queue 
page with a status of Queued.

7. (Optional) To add spectra to the run queue, return to the Intact Protein Analysis page and repeat the previous 
steps. 

You can process up to 1000 samples.
8. To run the job or jobs, start the jobs by following the instructions in Running the Jobs in the Queue.

Creating a
Method

You create or change a method for automated ReSpect deconvolution the same way that you create or change a 
method for manual ReSpect deconvolution.

• To create a method for single deconvolution, see Creating a Method for a Single ReSpect Deconvolution.

• To create a method for sliding window deconvolution, see Creating a Method for a ReSpect Sliding Window 
Deconvolution.

• To create a method for target sequence matching, see Creating a Method for ReSpect Target Sequence Matching.

Running the
Jobs in the

Queue

You can assign a priority level to jobs in the queue, pause the jobs in the queue, and remove jobs from the queue.

By default, the application processes multiple jobs in the queue in the reverse order that you submitted them; that is, 
it processes the most recently submitted job first.

 To run the jobs in the queue
1. Click the Queue tab if it is not already selected.
2. Click Run.

The Run button changes to a Pause button. After a few moments, the status of the job changes from Queued to 
Processing. When the status in the Status column changes to Processing, the Pause button becomes unavailable, 
unless the queue contains other jobs with a Queued status.

 To assign a priority level to jobs in the queue
1. Click the Queue tab if it is not already selected.
2. Click a job to select it.
3. On the Run Queue menu bar, choose Set Priority > priority_level, where priority_level can be one of the 

following:

• Low: Processes the job after jobs that are assigned a Normal or High priority level.

• (Default) Normal: Processes the job before jobs that are assigned a Low priority level but after jobs that are 
assigned a High priority level.

• High: Processes the job before jobs that are assigned a Low or Normal priority level.

If you assign the same priority level to multiple jobs, the application prioritizes the jobs by the date and time that 
you submitted them to the queue.
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 To temporarily stop the processing in the run queue
1. Click Pause.

The Pause button is only available when the queue contains two or more jobs and the status in the Status column 
is Processing (see the next figure). You cannot pause a single job whose status is Processing.

The pause affects the next sample to be processed, not the sample currently being processed. 

A confirmation box appears.
2. Click OK.

After the current analysis finishes, the rest of the jobs remain in the run queue in the Queued state.
3. Click Run to have the application process the remaining jobs.

For more details about the run queue, refer to the BioPharma Finder User Guide.

Comparing
Samples with

Automatic
ReSpect

To compare a reference spectrum generated by the automatic ReSpect algorithm to a source spectrum, use the 
procedure in Comparing Samples Generated with ReSpect, with one exception. You must save the reference 
spectrum to the method used to generate the reference spectrum. 

Without deconvolving a spectrum on the Process and Review page, you can select a reference spectrum in the 
Sample Comparison page to evaluate it.

 To compare samples generated with the automatic ReSpect algorithm
1. Create a new method in the Manual ReSpect workflow (see “Creating a ReSpect Method.” ) or change an 

existing method in the Auto ReSpect workflow (see Setting Up a Manual ReSpect Deconvolution).
2. Click the Sample Comparison tab.
3. Select a reference spectrum from the Reference Spectrum Library to add to the method. 
4. Click Add to Method.
5. Click Save Method or Save Method As to save the method.

You do not need to deconvolve the data first.
6. In the Method Selection pane, select the method in the Methods pane (but it is not necessary to click Edit 

Method).
7. In the Load Raw Data File pane, select the raw data file and click Add to Queue.

Displaying the
Results

After the application completes the analysis of a raw data file, you can open the results of that job. 

If you want to adjust the chromatogram after you view the results, you must do it manually and rerun the job.

 To display the results of a job
1. On the Queue page, select the completed job with the results that you want displayed.
2. Click Open Result.

The application transfers you to the Process and Review page where it displays the output spectrum in the 
Deconvolved Spectrum pane and the component list in the Results table.

The Save Method, Save Method As, and Result Method commands are not available when you access the 
Chromatogram page or the Process and Review page from the Open Result command on the Queue page.
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You cannot open the results if the application has not yet analyzed the raw data file or is in the process of 
analyzing it.

Opening the results does not stop the application from analyzing subsequent data sets.

 To adjust the chromatogram
1. On the home page, click Intact Protein Analysis.
2. Click Manual ReSpect (Isotopically Unresolved), and reload the raw data file by following the instructions in 

Creating an Xtract Method.
3. Adjust the chromatogram by following the instructions in Selecting the Spectrum to Deconvolve.
4. Resubmit the job to the run queue for automatic processing.

 To copy a chromatogram
1. After your job has finished processing, click Open Result on the Queue page.
2. Click the Chromatogram tab.
3. From the Windows Start menu, choose All Programs > Accessories > Snipping Tool.
4. Drag the cursor that appears around the area of the chromatogram that you want to capture.
5. Right-click the screen capture in the Snipping Tool and choose Copy.
6. Open a third-party application file and paste the copied picture into it.

Displaying a
Deconvolution

Report

When you click Run on the Queue page, the application generates a report displaying several aspects of the 
deconvolution so that you can track the progression of the data. Displaying a Report describes this report. You can 
view this report on the Reporting page and save it as a PDF file.

 To display the report
1. On the Queue page, select the completed job with the report that you want displayed.
2. Click Open Report. 

The application transfers you to the Reporting page, which displays the report.

When you select the Concatenate All Reports parameter in the Automation Parameters section of the Parameters 
page, the application opens one report for all the chromatographic peaks. If you do not select this parameter, it 
opens a report for each peak.

Loading
Saved Intact

Protein
Results

If you saved the results of a deconvolution, you can reload them at a later time. You can use two ways to load the 
results of previous deconvolutions. 

 To load saved results from the Intact Protein Analysis page
1. On the home page, click Intact Protein Analysis.
2. In the Experiment Types pane on the Intact Protein Analysis page, click Load Results.
3. In the Raw Data Directory of the Load Result File pane, type the path and name of the SQLite file containing 

the saved results, or click the Browse button (...) to browse to the location of this file. 
4. In the Select Result Files area of the Load Result File pane, select the name of the SQLite file containing the 

results, and click Load.

The application displays the results found in the Results table.
5. In the Results table, select the results that you want, and click Load Result.

The application transfers you to the Reporting page, which displays the requested deconvolution report. In addition, 
the page displays the saved results in the Source Spectrum and Deconvolved Spectrum panes and the Results table of 
the Process and Review page. The file name of the requested results appears in the Saved ReSpect Results or the 
Saved Xtract Results pane.

 To load saved results from the Process and Review page
1. On the Intact Protein Analysis page, load a raw data file and select a method. For instructions, see Setting Up a 

Manual Xtract Deconvolution.
2. Click the Process and Review tab.
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3. In the Saved Xtract Results or the Saved ReSpect Results pane, select the results that you want to load, and click 
Load Result at the bottom of the page.

The application places the selected previous results in the Source Spectrum and Deconvolved Spectrum panes 
and the Results table of the Process and Review page. In addition, it changes the report on the Reporting page.

Exiting the
Application

 To exit the BioPharma Finder application

Click the Close button, , in the upper right corner of the BioPharma Finder window.

Trademarks ReSpect is a trademark of Positive Probability Ltd.

Exactive Plus, BioPharma Finder, and PepFinder are trademarks, and Xcalibur and Thermo Scientific are registered 
trademarks of Thermo Fisher Scientific Inc. in the United States.

Microsoft, Excel, PowerPoint, and Windows are registered trademarks of Microsoft Corporation in the United States 
and other countries. Adobe and Acrobat are registered trademarks of Adobe Systems Inc. in the United States and 
other countries.

All other trademarks are the property of Thermo Fisher Scientific Inc. and its subsidiaries.
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