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ProteomicsBrowser Downloading and Installation 

For Microsoft Windows users, please download the Windows version of 
ProteomicsBrowser from https://medicine.yale.edu/keck/nida/proteomicsbrowser.aspx. 
After downloading, first unzip the compressed file and then double click the file 
“ProteomicsBrowser.exe” to run ProteomicsBrowser.  

 

For Mac Operating System or Linux users, please download ProteomicsBrowser from 
https://medicine.yale.edu/keck/nida/proteomicsbrowser.aspx. After downloading, first 
unzip the compressed file and then double click the file “ProteomicsBrowser.jar” to run 
ProteomicsBrowser. If it does not work, open a command line terminal and enter the 
ProteomicsBrowser directory. Then use the following command in the command 
terminal: 

java -jar ProteomicsBrowser.jar  

 

Note: ProteomicsBrowser is built on Java 8. Be sure that the latest version of 
Java 8 is installed on the computer before running ProteomicsBrowser. All of the 
illustrations shown below and the example data that are discussed below are 
from data in the test project (test.pbproj) file that is stored in the testData folder 
after running the ProteomicsBrowser program. 

 

Project Management 

Create Project 

Since the data in ProteomicsBrowser is organized in individual projects, before 
importing and processing data, the user must first create a project by clicking “File/New 
Project”, giving the new project a name, and then saving it on the same computer (i.e., 
not a remote server) on which the ProteomicsBrowser code is stored. Alternatively, if 
the user chooses to first try the ProteomicsBrowser using the Test sample data set, 
then after clicking “Open Project” the user can open the “test.pbproj” project that is in 
the testData folder.  

Save Project 

After importing the data files (e.g., the Peptide and Sampleinfo files that are in the 
testData folder), the project can be saved from the menu “File/Save Project”. After a 
project has been saved it can be re-opened again so that additional analyses of the 
same data can be carried out without having to again import the data. 

Open Project 

If a ProteomicsBrowser project has been created previously (e.g.,the test.pbproj file that 
is in the testData folder), it can be opened by clicking “File/Open Project”.    

https://medicine.yale.edu/keck/nida/proteomicsbrowser.aspx
https://medicine.yale.edu/keck/nida/proteomicsbrowser.aspx
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Data Import and Data Format 

Data Import 

After creating a ProteomicsBrowser project, the proteomics data can be imported by 
using the menu item “File/Import Data”.  

As shown in Figure 1, ProteomicsBrowser accepts two kinds of data for import: Peptide 
Data and Sample Data. Peptide Data is mandatory while Sample Data is optional when 
the peptide data is from only one sample. If the peptide data are from multiple samples, 
then a Sample Data file is also mandatory for data import. In addition, the organism 
database that corresponds to the peptide data must also be selected before clicking the 
“Import” button for data import. Finally, there is a check box at the bottom of the 
dialogue box: “Include Peptides Mapped to Multiple Proteins”. If this check box is 
selected, then peptides that map to multiple proteins will be included in the 
ProteomicsBrowser analyses. Otherwise, all of these peptides will be removed. Please 
see Peptides Mapped to Multiple Proteins for additional details. For detailed 
descriptions of the required formats for Peptide Data, Sample Information, and Protein 
Sequence Database files, please refer to the Data Format section. As an example, 
users can use the data in the “testData” folder and select “RAT” in “Organisms”  to 
import data.  

 

Figure 1 
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Data Format 

Peptide Data File 

The peptide data file is in a comma separated values (csv) format. The first row of the 
file contains the header information for each column. Each row after the header 
contains the corresponding information for each peptide. If there is only one sample the 
file must include the following columns: 

id Peptide id, unique for each peptide (character string) 

sequence Amino acid sequence of peptide (character string) 

charge Charge of peptide (integer) 

protein The name of the protein including the peptide (character string) 

modification Modification information for the peptide (character string) 

abundance Peptide abundance/intensity (numerical value) 

The format of each column is described below: 

id: id for each peptide, numbers, characters or a combination of numbers and 
characters such as 1, 2, 3 ,…; a, b, c, …; pep1, pep2, pep3, … . With the exception of 
the few scenarios described below, the id should be unique for each peptide.  

For some modifications like phosphorylation, the exact modification position may not be 
known. In this case, there are two options to input the modification information. The first 
option is to provide a detailed text description of the modification in the modification 
section. Please check the modification section below for details. The second option is 
to record the modification information in two or more peptide records with the same id. 
In the latter case, it is important to note that the ProteomicsBrowser combines 
together all peptides that share the same id. For example, peptide 37384 has three 
records in the sample test data. All three of these records have the same information 
except for the modification column. The three modification records are [3] Phospho (ST), 
[8] Phospho (ST), and [10] Phospho (ST). Hence, although it has been determined that 
peptide 37384 contains one phosphorylation site, the exact position of this 
phosphorylation is unknown. Since the phosphorylation could be at either position 3, 8, 
or 10; the modification information is displayed as: “[3] Phospho (ST,NA);[8] Phospho 
(ST,NA); [10] Phospho (ST,NA)”.  

Another scenario that could result in one id having multiple records is when one peptide 
can be mapped to multiple proteins. In this case, there are two options in 
ProteomicsBrowser depending upon the selection that was made during Data Import. If 
“Include Peptides Mapped to Multiple Proteins” was selected, then these peptides will 
be INCLUDED in the analysis. Otherwise, they will be REMOVED from the analysis. 
Please refer to Peptides Mapped to Multiple Proteins for more details.  

sequence: the amino acid sequence of the peptide 

charge: the ion charge state of the peptide. The charge should be a non-negative 
integer.  
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protein: the name of the protein to which the peptide has been assigned. The Browser 
accepts two formats: ProteinName and ProteinName_Organism. For example: DYHC1 
and DYHC1_RAT.  

modification: modification information of the peptide. It has the following format: 
[modified position] modification type (amino acid at that is being modified). For 
example, [4] Oxidation (M), oxidation of Methionine (M) at position 4. If there are 
multiple modifications on an individual peptide, a vertical “|” or “;” can be used to 
separate them, such as “[4] Oxidation (M)|[5] Oxidation (M)” or “[4] Oxidation (M);[5] 
Oxidation (M)”, which indicates two oxidations on M at positions 4 and 5. For 
modifications like phosphorylation the exact position of the modification may be 
unknown, but the probabilities of its occurring at several different locations may be 
known. For example, in the case of a phosphorylation with 90% probability of being on 
position 3 and 10% probability of being on position 7 in a peptide, the following format 
can be used to show this information: [3] Phospho (ST,90);[7] Phospho (ST,10). If the 
probability of occurrence at each possible position is unknown, the modification can be 
displayed as [3] Phospho (ST,NA);[7] Phospho (ST,NA).  

abundance: calculated abundance/intensity of the peptide.  

If additional peptide information is available, such as m/z, mass, etc; then an additional 
column with a corresponding header can be added for each in the first row.  

When there are multiple samples, there will be more than one abundance value for 
each peptide. In this case, multiple columns of abundance data are added with each 
containing the corresponding sample id as its header. As noted above, when there are 
multiple samples, a sample information file must be imported together with the Peptide 
Data file. In this case the sample id in the peptide data file must be exactly the same 
as the sample id in the sample information file (see Sample Information File for more 
details). Otherwise, ProteomicsBrowser will not be able to match the two files together. 
Example files for peptide data and sample information are shown below. The sample ids 
are shown in red and they are exactly the same in both files.  

Peptide Data File 

 

Sample Information File 
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Sample Information File 

If there are multiple samples with each having its own set of peptide data, then a 
sample information file must be imported together with the peptide data file. Otherwise, 
a sample information file is optional. The sample information file is also in CSV format 
and a “SampleID” column must be included in this file. Each sample id in this column 
must be the same as the id in the header of the peptide data file (see Peptide Data File 
for more details). The other columns in the sample information file can contain any 
additional information that is needed for the particular analysis. 

 

Protein Sequence Database File (Organisms) 

The peptide sequences will be aligned to the protein sequences within the selected 
database. The protein sequences are stored in FASTA formatted files in the “db” folder 
in the case of MacOS and Linux or in the “app/db” folder for Windows. There are 
already three FASTA files for Human, Mouse and Rat respectively in the folder. Since 
the sample data in the testData folder is from rat, if this data set is being used then 
during data import Rat should be selected under the organism option. If other organisms 
are being studied the corresponding protein sequence files can be downloaded from the 
UniProt website: http://www.uniprot.org/uniprot/. If there are some synthetic proteins 
included in the samples or if the proteins are from multiple organisms, users can edit the 
FASTA file using the FASTA file format (https://zhanglab.ccmb.med.umich.edu/FASTA/).  

 

Error/Warning Messages during Data Import 

Protein Not Found in Database 

ProteomicsBrowser searches protein sequences from FASTA files in the db folder. If 
there is no match for a specific protein within the data set then an error message, “The 
following proteins that were not found in the database have been removed from the 
analysis”, will be displayed as shown below in Figure 2. In this case, some proteins 
may have been removed from UniProt or their names may have been changed resulting 
in the proteins not found in the “database” error. For example, protein CALM_RAT was 
demerged into P0DP29, P0DP30 and P0DP31 on 2017-05-10. Since the FASTA files in 
the db folder were downloaded from UniProt on November 12-13, 2017, the 
CALM_RAT entry could not be found in the database. This challenge can be solved by 
downloading the newer FASTA file or by adding the needed protein records to the 
FASTA file that is in the db folder. The proteins that cannot be found in the database file 
that is in the db folder can be exported to a text file by clicking “Export”. 

http://www.uniprot.org/uniprot/
https://zhanglab.ccmb.med.umich.edu/FASTA/)
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Figure 2 

 

Peptide Sequence Does Not Match 

ProteomicsBrowser searches the protein database to locate the start and end point of 
each peptide within each protein identified in the sample. If a peptide sequence cannot 
be exactly matched to a sequence within the specified protein, there will be an error 
message as shown below in Figure 3. This error might be caused by a UniProt Update. 
The unmatched peptide sequence and parent protein name can be exported to a csv 
file by clicking “Export”. 
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Figure 3 

 

Peptides Mapped to Multiple Proteins 

Some peptides might be aligned to more than one protein. For example, as shown 
below in Figure 4, peptide 10003 in the sample test data can be aligned to protein 
HNRH1_RAT and also to HNRH2_RAT. In this case, whether this peptide is removed 
from or kept in ProteomicsBrowser depends on the selection that was made during Data 
Import at “Include Peptides Mapped to Multiple Proteins”. If these peptides are removed, 
they are NOT included in the protein abundance calculations. If these peptides are 
retained, they are included in each matching protein abundance calculation and they will 
be displayed differently than other peptides. All of the peptide information can be 
exported to a csv file by clicking “Export”. 
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Figure 4 
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General View of ProteomicsBrowser 

After importing the peptide data, a window will be displayed that is similar to the one 
below in Figure 5: 

 

Figure 5 

At this point the user can navigate the Browser through the treeview on the left side of 
the window that is shown in Figure 6.  

 

                  Figure 6 
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There are two main parts in the treeview, Data and Browser. The Data section contains 
three sub-parts: Proteomics Data, Peptide Data, and Protein Data. When the user clicks 
an item in the treeview, a different tab will be displayed on the right side of the window.  

 

Data Tab 

Proteomics Data Tab 

After selecting “Data/Proteomics Data” from the treeview on the left of the Browser, a 
table view like that in Figure 7 will be displayed that shows the imported peptide data.  

 

Figure 7 
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Peptide Data Tab 

After selecting “Data/Peptide Data” from treeview on the left of the Browser, a table will 
be displayed like that in Figure 8 that shows peptide abundance/intensity data. The 
cells in the first three rows in the first column of the table contain the information 
(Weight, Group, Gender) in the sample information file that is displayed in the 
corresponding rows for each of the six Disease and six Normal samples in the Test 
sample set. If additional information is included in the sample information file (e.g. BMI, 
Heart rate, Age, etc.), this information will be displayed similarly in additional top header 
rows in the “Data/Peptide Data” view.  The next rows after these list the 
abundance/intensity for each peptide in each of the samples. The first column of these 
rows contains the peptide id. From the second column onward, each successive column 
contains the data from the sample whose identity is in the column header.  

 

Figure 8 
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Protein Data Tab 

Similar to the peptide data tab, this table in Figure 9 shows the abundance of each 
protein as calculated by the ProteomicsBrowser. As described in more detail in the 
Protein Abundance section below, the Browser calculates protein abundances by 
using the method (Raw, iBAQ, Top3) that has been selected by the user from the menu 
“Data/Integration”.  

 

Figure 9 
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Browser Tab 

When the Browser item is selected in the treeview, a panel will appear on the right of 
the window that is similar to that shown in Figure 10 below.  

 

Figure 10 

 

The Browser can only show one protein from one sample at a time. After the user 
selects the Sample and Protein of interest under Selection Options in the middle of the 
left side of the screen, the Browser will then show all of the identified peptides in the 
selected protein.  
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There are several sections in the Browser as shown above in Figure 11 for the MTAP2 
protein from the Disease 1 sample in the Test Data Set. Each identified peptide is 
shown in Section 1. The Browser region that is shown can be exported as a figure by 
using the “Export/Browser Figure” menu option in the Header. Each gray bar in the 
figure corresponds to one peptide. The depth of the grayscale color of the bar indicates 
the relative abundance level of each of the peptides in the selected protein from a 
specified sample. If there are post-translational modifications (PTMs) within the peptide, 
they are shown in different colors which can be changed by the user from the menu 

“Edit/Modification Color”. The legend in the top of Section 2 indicates which color has 
been assigned to which PTM. The gray scale bars at the bottom of Section 2 indicate 
the relative percentage abundance of each peptide in the selected protein as compared 
to the most abundant peptide from this same protein in this same sample. The number 
below the gray scale bars indicates the intensity of the most intense peptide from the 
selected protein in the selected sample. Hence, if peptide “X” has an intensity of 
289,000 while the most intense peptide isolated from the same protein in the same 
sample has an intensity of 794,000 then the relative % intensity of peptide X = 
289,000/794,000 x 100% = 36.3%. The coloration of this peptide “X” would correspond 

1
5

4

3

2

9

8

7

6

Figure 11 
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to the 25-50% gray scale as shown in the legend of Section 2. The slider in Section 3 
can be used to quickly browse through different positions in the protein. The sequence 
of the selected protein is shown at the top of Section 3. The red residue numbers at the 
beginning (Start 621) and end (End 724) of the sequence being visualized are shown in 
red font at the bottom left and right of Section 3 respectively. When the mouse cursor is 
moved in Section 1 over the color-coded peptide bars, the respective peptide 
information and modifications that are shown in Section 4 will change depending upon 
the position of the mouse cursor. In Section 4, the peptide information is listed on the 
left, and the modification information is listed on the right. If the user clicks on a 
particular peptide, then a popup window will appear that shows the peptide information 
as listed below in Figure 12 for that peptide. On the left of the window is the operation 
panel. The user can zoom in/out of the visible peptide region by using the control in 
Section 5. In Section 6, the user can choose the modifications that will be visualized in 

the Browser. In Section 7, the user can navigate to any modification position of interest 
that has been selected in Section 6. In Section 8, the user can select the sample and 
protein of interest that will be displayed in the large Browser window on the right. 
Section 9 shows the options for peptide combination, please see Peptide Combination 
for additional details. 
 

 
                              Figure 12 
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PTMs with Unassigned Sites  

For some PTMs such as phosphorylation the exact modification site may be unknown. 
In this case the modification will be shown with a twill pattern instead of a solid bar as 
shown in Figure 13 below for the MTAP2 protein from the Disease 1 sample: 

  

Figure 13 
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Peptides with Multiple Matches in a Protein 

Some peptides may be mapped to multiple positons in a protein. In this case, the 
peptides are shown with horizontal stripes instead of a solid bar as shown in Figure 14 
below. When the mouse cursor is positioned over one of these peptides, a number is 
shown in the peptide information box that alerts the user of the number of times this 
peptide has been matched to previous sequences in the selected protein. Hence, the 
number 2 in the red Multiple Match Number box in Figure 14 indicates that this is the 
second match to this point in the MAP6 protein sequence for this peptide in the Disease 
1 test sample. Should this peptide also match to another position that occurs later in the 
sequence the Multiple Match Number will increase to 3 for the next match, and it will 
continue to increment by one for each successive match in the overall protein sequence. 

 

Figure 14 
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Peptides Mapped to Multiple Proteins 

If the user chooses “Include Peptides Mapped to Multiple Proteins” during Data Import, 

then those peptides that are mapped to multiple proteins will be included in the 

ProteomicsBrowser window and calculations. These peptides can be easily spotted in 

the Browser window by the solid box borders around the edges of their bars. Figure 15 

below shows protein 1433B in the Test sample data set. It is evident from this figure that 

many peptides that are shown can be mapped to proteins other than 1433B. For 

example, the “Other Candidate Protein” entry that is highlighted by a red box in the 

peptide information field in Figure 15 indicates that peptide 2871, which spans residues 

21-29 and is represented by the second bar from the bottom, can be mapped to the 

1433B, 1433F, and 1433G proteins. 

 

Figure 15 
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If the user chooses to not include peptides in the analysis that can be mapped to 
multiple proteins (i.e., when importing the data into the ProteomicsBrowser), these 
peptides will be removed from protein 1433B as shown below in Figure 16. In this case, 
all peptides that can be mapped to multiple proteins have been removed.  

 
Figure 16 
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Functions in ProteomicsBrowser 

Peptide Combination and Quantify PTM 

Peptide Combination 

Clicking “Yes” in the Peptide Combination Section on the bottom left of the 
ProteomicsBrowser window (i.e., Figure 17 below and Section 9 in Figure 11 above), 
enables several criteria that can be selected to combine peptide ions in the selected 
protein.  

 

 

                 Figure 17 

Since the criterion “Sequence” is always selected, only those peptides with the same 
sequence can be combined together. “Sequence” combines and sums all ions that have 
the same sequence regardless of their charge and/or post-translational modifications. If 
additional criteria are selected, then those peptides with the same sequence and the 
same additional selected criteria will be combined together. Thus, if Sequence, Charge, 
and Oxidation are selected then those peptides with the same sequence, charge, and 
oxidized residues will be combined together after clicking “Show”. 
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For example, Figure 18 shows a close-up view of the 31 peptide ions that overlap 
residues 255 – 284 in the ACTG protein from the Disease 1 test sample. Clicking “Yes” 
in the Peptide Combination panel and then “Show” will combine together the 31 peptide 
ions into only the two groups of peptide ions shown in Figure 19 that each have the 
same sequences. 

  

Figure 18 
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It is apparent from Figure 19 that the overall yield of the combined 257-284 peptide ions 
that are in the upper, darker bar is greater than that of the combined 255-284 peptide 
ions that result from incomplete cleavage at Arg 256. Indeed, the ratio of the 
ProteomicsBrowser summed intensities (1.51e+08/1.79e+07) indicates that the relative 
yield of the 255-284/257-284 peptide ions is 8.4. Since the “Sequence” function 
combines together all peptides with the same sequence regardless of their PTMs, users 
analyzing site specific PTM quantification should not use this function. Selecting 
“Charge” and then clicking “Show” will combine together the 31 peptide ions into the five 
groups of peptide ions shown in Figure 20 below that each have the same sequences 
and charges.  

 

 

 

 

 

 

Figure 19 
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As an example, the top bar in Figure 20 contains nine peptide ions that span residues 
257-284 and that all have a charge of +4. After carrying out peptide combination, the 
peptide id will be a combination of all the id’s of the combined peptides. If peptides A, B 
and C are combined together, the new peptide id would be A_B_C. Hence, in the above 
example, the peptide id of the top bar, 
2950_50635_53603_21336_28601_33965_33731_62236_99470, is comprised of the 
peptide ids of the nine combined peptide ions represented by this bar. Finally, selecting 
“Oxidation” and clicking “Show” results in combining together the 31 peptide ions into 
the 16 groups of peptide ions depicted in Figure 21 below that each have the same 
sequence, charge, and oxidized methionine residues. 

 

 

 

 

 

Figure 20 
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As an example, the top bar in Figure 21 represents the only peptide ion (#33731) that 
spans residues 257-284, has a charge of +4, and that also has oxidized methionines at 
residues 269 and 283 in the ACTG protein from the Disease 1 test sample.  

 

  

 

  

Figure 21 
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Quantify PTM 

This feature is unique in that it only allows the 
user to select a single position that has a PTM. 
Hence, this function is only available when the 
user selects a position under “Position With 
Modification” as shown in Figure 22. The goal 
of this feature is to provide an easy way to 
visualize and to relatively quantify the extent of 
a selected PTM modification at any single 
residue of interest in any protein of interest. This 
feature thus combines and sums all peptides 
that contain the selected residue in the selected 
protein into one group of peptides that do and 
into a second group of peptides that do not 
contain the PTM of interest. Thus, this feature 
always will result in the Browser showing just 
two horizontal bars that extend to the most N-
terminal and C-terminal positions of any of the 
peptides that overlap the modified residue of 
interest. To use this feature the user selects the 
residue of interest in the “Position with 
Modification” box, clicks “Yes” under “Peptide 
Combination”, de-selects the “Sequence” box, 
and then clicks “Show” in Figure 22. A new 
window will then open that shows the results. 
For this function to work properly the user must 
unselect the “Sequence” criterion before 
clicking the “Show” button. Otherwise, the 
peptides will be combined based on their having 
the same sequence as described in “Peptide 
Combination”. In the example shown in Figures 
22 and 23, the selected residue is Lysine 284 in 
the ACTG protein from the Disease 1 sample. 
Unselecting “Sequence” and clicking “Show” 
opens the new window depicted below in 
Figure 23.  

 
 
 
 
 
 
 
 
 
 

                                   Figure 22 
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The bottom bar in Figure 23, which is where the cursor was resting when Figure 23 
was made, represents the 24 peptide ions that span residues 255-284 that do not have 
an acetylated Lysine at residue 284 in the ACTG protein from the Disease 1 test sample. 
The top bar in Figure 23 represents the 7 peptide ions that span residues 255-284 that 
do have an acetylated Lysine at residue 284 in the ACTG protein from the Disease 1 
test sample. As indicated in Figure 23, the combined abundance of the 7 acetylated 
peptide ions is 3,163,101 while the combined abundance of the 24 non-acetylated 
peptides is 166,024,908. Thus the ratio of the acetylated to the non-acetylated peptide 
ions is 0.02 which means that about 2% of Lysine 284 in the ACTG protein from the 
Disease 1 test sample is acetylated.    
 
  

  

Figure 23 
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Export Sequences Containing PTMs 

When the user is in the Data/Protein Data Tab, it is possible to export all peptide 
sequences that contain selected PTMs (Menu: Export/Export Sequences Containing 
PTMs). There are two available options, 1) export sequences to a text file or 2) show 
the same information in a figure.  

 

Export Sequences Containing PTMs to a Text File 

After clicking “Export/Export Sequences Containing PTMs/Export Text File”, the 
dialogue box shown below in Figure 24 will appear: 

 

                                              Figure 24 

The “Sample” box allows the user to select the id of the sample from which the 
sequences will be output. At “Num Residues”, the user inputs a positive integer n that 
determines the number of amino acid residues that will be output on both sides of the 
selected modification. The default choice in the “Protein” box is “All Proteins” which 
results in exporting sequences around the selected PTMs from all proteins in the 
sample. If, instead, the “Select Proteins” option in the dropdown menu is selected then 
the user will have the option of importing a text file that lists the names of the proteins 
that are to be included in the analyses. In this case, one protein should be listed per line 
as in the following example: 

CO3 

CPSM 

PYC 

… 
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After selecting the modification type(s), the user then needs to select a file in which to 
save the output by clicking the “…” button. Then click the “Export File” button to export 
the modified sequences to the selected file. The following provides an example of the 
comma-separated value (csv) output file format: 

KLRGEDGESECVINYVEK [11]Carbamidomethyl(C) AL1L1

 QLLVRKLRGEDGESECVINYVEKAVKKLTLQ 404 389 419  

KLRGEDGESECVINYVEK [11]Carbamidomethyl(C) AL1L1

 QLLVRKLRGEDGESECVINYVEKAVKKLTLQ 404 389 419  

GEDGESECVINYVEK [8]Carbamidomethyl(C) AL1L1 QLLVRKLRGEDGESECVINYVEKAVKKLTLQ

 404 389 419  

IAVIGQSLFGQEVYCQLRK [15]Carbamidomethyl(C) AL1L1

 KIAVIGQSLFGQEVYCQLRKEGHEVVGVFTI 17 2 32 

 

As indicated above, there are 7 columns. The first column contains the sequence of the 
peptide containing the selected modification. The second column contains the 
modification type and the position in the peptide. The third column contains the protein 
name. The fourth column contains the sequence from the -n amino acid residue to +n 
amino acid residue based on the modified position. The last three columns list the 
modification position, start and end position of the sequence in column 4 in the protein. 
In the example above, n=15.  

  

Export Sequences Containing PTMs to a Figure 

After clicking “Export/Export Sequences Containing PTMs/Show Figure”, a dialogue box 
will appear that is similar to the one below in Figure 25.  

 

Figure 25 
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After selecting all of the parameters and clicking “Show Figure”, a window will appear 
that is similar to the one shown below in Figure 26: 

 

Figure 26 

  

The height of each letter in Figure 26 is proportional to the corresponding amino acid 
residue frequency in the selected sequences. The user can also choose the color of 
each amino acid and output the figure by clicking the “Output Figure” button. The 
algorithm that is used to generate figures like the above is based on the BlockLogo 
visualization scheme described by Olsen et al, (2013). 

 

  



32 
 

Export Modification Information of a Protein 

In the Browser tab, the user can click “Export/Modification Info” in the menu to export all 
of the modification information for the protein selected in the Browser.  

 

                           Figure 27 

In the above dialogue box in Figure 27, the user needs to set two parameters. The first 
parameter is the “Minimum Modification Confidence Value”, which ranges from 0 to 1 
(i.e., 100% confidence). Any modifications with confidence values less than this cutoff 
will not be shown in the output. If the cutoff is set at 0, then all modifications will be 
exported including “NAs”. Please see the modification format in the Peptide Data File for 
a detailed description. The second setting that needs to be made is to select the output 
file by clicking the “…” button. After clicking the “Export” button, a file will be generated 
that has the following format: 

Position:650 TotalPep:13 Oxidation:1 

Position:656 TotalPep:13 Oxidation:2 

Position:679 TotalPep:13 Oxidation:2 

Position:697 TotalPep:5 Carbamidomethyl:5 

Position:708 TotalPep:5 Oxidation:2 

Position:711 TotalPep:5 Carbamidomethyl:5 

The first column shows the modification position. The second column gives the total 
number of peptides that span this position and the last column gives the modification 
type and the number of peptides that contain this modification.  
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Peptide Filter 

In the “Browser” tab, the user can filter out some peptides in a selected protein by 
clicking “Data Filter/Peptides” in the menu.  

 

                                    Figure 28 

As an example, the above dialogue box in Figure 28 provides options for filtering out 
peptides according to three different criteria (abundance, m/z, score) that were included 
in the input file. The cutoff values for these criteria can be chosen directly by value or by 
percentage if the user is in the “Percentage” tab. 

 

Protein Filter 

In the “Browser” tab, the user can also filter the proteins in a selected sample by clicking 
“Data Filter/Proteins” in the menu. 

 

                       Figure 29 

Two criteria are used for filtering as shown in the Protein Filter dialogue box above in 
Figure 29. On the top of the dialogue box, there are three options to select proteins with 
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modifications: Types of Modification, Number of Modification Types and Modification 
Positions. For “Types of Modification”, the user can select those proteins with or without 
the specified types of modifications.  For each modification type, there are three 

possible states: checked(√), unchecked() and undefined(-).  Checked indicates that 
the proteins must include the modification type; unchecked indicates that the proteins 
cannot include the modification type; and undefined indicates that the protein can either 
contain or not contain the modification type. For example, if the user checks Acetyl and 
Carbamidomethyl, unchecks Oxidation and undefines Phospho, the Browser will only 
show those proteins with both Acetyl and Carbamidomethyl groups that do not also 
have sites of Oxidation. These proteins can either contain Phospho sites or not since 
this modification is undefined.  For “Number of Modification Types”, the user can select 
the number of modification types that the selected proteins must include. For example, if 
the user selects 2, the Browser will only show those proteins that contain two or more 
different types of modifications. NOTE: With this particular filter the Browser only 
considers modification types not numbers of modifications. Proteins with two or more 
sites of Oxidation will be filtered out if the user selects 2 since these proteins contain 
only one type of modification (i.e. Oxidation). For “Modification Position”, the user can 
select only those proteins that contain at least that number of modified positions. NOTE: 
Since only ONE of the three modification filter options can be considered at any given 
time by the Browser, in this example the Browser will ignore the “Number of Modification 
Types” and the “Modification Positions” filters because the user has already chosen to 
use the “Types of Modification” filter. At the bottom of the dialogue box, the user can 
filter out those proteins whose identifications are based on fewer than the selected 
number of identified peptides. After filtering, the selected proteins can be exported to a 
text file by clicking “Export/Proteins after Filtering” in the menu. To select the number 
that will be used in the filter, the user can either select a number with the slider or enter 
a number and press “ENTER” key in the text field that is under the slider. NOTE: The 
Browser only shows those proteins that meet BOTH of the two criteria, modification and 
number of peptides, selected by the user. For example, if the user selects at least 3 
modification types and at least 10 peptides, the browser will only show those proteins 
with at least 3 types of modifications AND that have at least 10 identified peptides. The 
filtered proteins can be exported to a text file by using the menu item, “Export/Proteins 
after Filtering”.  

 

Protein Abundance 
ProteomicsBrowser calculates protein abundance from peptide abundance/intensity 
using whichever approach is chosen by the user in the Data/Integration Menu option on 
the Protein Data tab. The three different methods for calculating protein abundance are: 
Raw, iBAQ and Top3.  

RAW 
The RAW value is the sum of the peak area intensities for all peptides that have been 
aligned to the protein. Peptides that can be aligned to more than one protein are not 
included. 
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iBAQ 
iBAQ = raw value/the number of theoretical tryptic peptides (6-30 amino acids) from that 
protein. The number of theoretical tryptic peptides (6-30 amino acids) from that protein 
is calculated based on the approach described by Fabre et al (2014) from an in silico 
protein digestion. For Trypsin, cleavage occurs at the C-terminal side of lysine(K) or 
arginine (R), except where these residues are directly followed by a proline (P). 

Top3 
Top3 is the summation of the top 3 peptides from each protein that have the largest 
intensities. 

Basic Statistical Analysis 

ProteomicsBrowser also includes some basic functions to analyze the abundance of 
peptides and proteins when the user is in the “Data/Peptide Data” or “Data/Protein Data” 
Tabs. All of these analyses are based on the linear values without log2 or log10 
transformation.  

T-Test 

Clicking “Analyze/T-Test” in the menu brings up the dialogue box shown below in 
Figure 30.  

 

                       Figure 30 

  

In “Category”, the user can select the feature that will be used to divide the samples into 
two groups. For the sample test data set, there are two categories in “Group”: Disease 
and Normal. After making a selection within Group, ProteomicsBrowser will perform a t-
test between the Disease and Normal samples for the selected proteins/peptides in 
“Data”. Within “Data” the user can select one protein/peptide or all proteins/peptides for 
the analysis. 

Selecting a numeric variable in “Category” like “Weight”, will bring up a slightly different 
dialogue box as shown below in Figure 31. By default, the Browser divides all of the 
samples into 3 groups according to the selected variable and then uses the first tertile 
and the last tertile as two groups. The cutoff can be adjusted with the slider.  



36 
 

 

                         Figure 31 

After clicking the “Submit” button, a table will be displayed with the p-values for the 
selected proteins/peptides as shown below in Figure 32.  

 

                       Figure 32 
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Box Plot 

The Box plot function is similar to that of the T-Test. After selecting a feature for the 
“Category” and a “Protein/peptide” of interest, a box plot will be displayed as shown 
below in Figure 33. After the plot is generated, the View option can be used to select 
Regular, Log2, Log 10. In addition, the Jitter option can be used to display the individual 
data points. 

 

                            Figure 33 

Correlation 

The correlation function shows the correlation between two different proteins/peptides. 
After clicking “Analyze/Correlation” in the menu, a dialogue box will appear as shown 
below in Figure 34. Next, the user selects the category that the correlation should be 
performed on in the “Category” option.  

 

                   Figure 34 
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After selecting a pair of proteins/peptides and clicking the “Submit” button, a scatter plot 
of the selected proteins/peptides will be displayed as shown below in Figure 35.  

 

                       Figure 35 

 

Abundance 

Normalization 
The protein abundances can be normalized between samples using either of two 
methods: median normalization and normalization based on a selected protein. Of 
course, users also can select no normalization. Any of the three options can be selected 
from the “Data/Normalization” menu.  

 

View 
For both peptide data and protein data, ProteomicsBrowser has three options to display 
the abundances: linear, log2 scale, and log10 scale. Users can select any one of these 
options using the “View/Scale” menu.  

 

Copyright: The ProteomicsBrowser is copyrighted by Yale University.   
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