
© Proteome Software, 2014 
 

 
 
 
 

 
 
 
 
 
 
 
 

 
Introduction to Scaffold PTM 

 
Proteome Software Users Group 2014 

Tutorial Session  
 

 

 

 

  



2 
© Proteome Software, 2014 

Contents 
Why use Scaffold PTM? .................................................................................................................................................... 4 

What files does Scaffold PTM Read? ................................................................................................................................ 5 

Tutorial ............................................................................................................................................................................. 5 

Task 1: Loading a dataset ................................................................................................................................................. 6 

Step 1: Create a new experiment ............................................................................................................................. 6 

Step 2: Load files ....................................................................................................................................................... 7 

Task 2: Using the PTM List View ....................................................................................................................................... 8 

Step 1: Open the PTM List View ............................................................................................................................... 8 

Step 2: Sorting and Searching ................................................................................................................................... 8 

Step 3: Change Display Option ................................................................................................................................. 9 

Step 4: Expand Protein Groups ................................................................................................................................. 9 

Step 5: Select a Protein for Analysis ......................................................................................................................... 9 

Task 3: Using the Proteins View ..................................................................................................................................... 10 

A. Using the Sequence Pane ...................................................................................................................................... 10 

Step 1: Change the Minimum Localization setting ................................................................................................. 11 

Step 2: Select a PTM for Analysis ........................................................................................................................... 11 

B. Using the PTM Sites Pane ................................................................................................................................. 11 

Step 3: Visualize Possible Modification Sites.......................................................................................................... 12 

C: Reviewing the Ascore Calculation .......................................................................................................................... 12 

Step 4: Zooming in the Spectrum ........................................................................................................................... 13 

Step 5: Select Peak Depths ..................................................................................................................................... 13 

D. Using the Peptide Score Tab .................................................................................................................................. 14 

Step 6: Find the Optimal Peak Depth ..................................................................................................................... 14 

Step 8: Calculate the Ascore ................................................................................................................................... 15 

Task 4: Finding Motifs ................................................................................................................................................. 16 

Step 1: Load Data and Open the Motifs View ........................................................................................................ 16 

A. Motif Pane .......................................................................................................................................................... 16 

B. Sequences Pane .................................................................................................................................................. 17 

C. Sequence Logo Representation .......................................................................................................................... 17 

Step 1: Find Motifs ................................................................................................................................................. 17 

Step 2: Filter Motifs ................................................................................................................................................ 17 

Step 3: Determine Known vs. Unknown Motifs ..................................................................................................... 18 

Step 4: Add Motif ................................................................................................................................................... 18 



3 
© Proteome Software, 2014 

Step 5: Add Known Enzyme Specific Motif ............................................................................................................. 18 

Step 6: Select a Motif ............................................................................................................................................. 19 

Task 5: Using the Motif Representation Pane ............................................................................................................ 20 

Step 1: Visualize Amino Acid Probability ................................................................................................................ 20 

Step 2: Find Sites with Potential Significance ......................................................................................................... 21 

Task 6: Using the Sequences Pane ............................................................................................................................. 22 

Step 1: Organize Sequences List ............................................................................................................................. 22 

Step 2: Select Minimum Localization ..................................................................................................................... 22 

Task 7: Other Features of the Motifs View ................................................................................................................. 23 

Step 1. Delete a Motif ............................................................................................................................................. 23 

Step 2. Running a Motif Search .............................................................................................................................. 23 

Step 3. Change the Motif Background Data Source ............................................................................................... 23 

Task 7: Quantitation ................................................................................................................................................... 25 

Step 1. Using the PTM Spectrum Counts Tab ......................................................................................................... 25 

Step 2: Change Summary Level .............................................................................................................................. 25 

Step 3: PTM Quantitation with Labeled Data ......................................................................................................... 26 

Step 4: Find the Value of each PTM in the Reference Sample ............................................................................... 27 

Step 5: Compare MS Sample Values to the Average Reference Value .................................................................. 28 

Step 6: Change Localization Probability ................................................................................................................. 29 

References ...................................................................................................................................................................... 29 

 

  



4 
© Proteome Software, 2014 

 

Why use Scaffold PTM? 

Search engines identify peptides, and as a side effect may identify peptides with modifications. However, the 
location of the modification within the peptide may be ambiguous, and search engines do not attempt to 
measure the certainty that the PTM is be located on the specific amino acid they have flagged as modified. The 
location of the modification can be key to understanding biological function, so it is important to understand the 
certainty of the specific PTM site identification.  

This problem is illustrated in the following figure taken from “A novel probability-based approach for high-
throughput protein phosphorylation analysis and site localization.” Sean A. Beausoleil, Judit Villen, Scott A. 
Gerber, John Rush, Steven P Gygi on the Gygi group’s website at http://ascore.med.harvard.edu/. 

The Problem: 
Which is the correct site of phosphorylation? 

 

The precise site of phosphorylation can only be determined by the presence of site-determining ions 

  

In this example, the presence of the y-3, 4, and 5 ions, and the b-8, 9, and 10 in the MS/MS will determine if the 
phosphorylation site is on T8 or S10 

 

  

The time required for manual inspection of each spectrum to confirm PTM site localization is in many cases 
prohibitive. In response to this need, the Gygi lab at the Harvard Medical School developed the Ascore algorithm 
(1).  Ascore uses the presence and intensity of site-determining ions in the MS/MS spectra and assigns an 
ambiguity score indicating the likelihood of the modification being at a specific location.   

http://ascore.med.harvard.edu/
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Scaffold PTM uses Ascore to re-analyze the modified peptides identified by Sequest, Mascot or other Scaffold™-
compatible search engines in order to determine the confidence of the PTM site localization for each observed 
spectrum. It graphically displays a new list of reported PTM sites and the evidence supporting the assignment of 
the PTMs to the sites. By comparing site-determining ions, Scaffold PTM uses Ascore to assign an ambiguity 
score to each reported PTM site and then goes further in that it also uses Bayesian statistics to calculate the 
probability that the PTM is at that site.  

What files does Scaffold PTM Read?  

Scaffold PTM processes mzIdentML (MZID) files and their corresponding MGF files, which may  be exported from 
Scaffold or Scaffold Q or may be produced directly by Mascot or PEAKS.  For quantitative analysis, Scaffold PTM 
also reads SQML files produced by Scaffold Q+/Q+S.  

The Scaffold PTM User’s Guide contains instructions for preparing data for Scaffold PTM analysis. 

Tutorial 

The rest of this document consists of a series of guided tasks to introduce you to PTM analysis using Scaffold 
PTM. Instructions requiring action on your part are highlighted in red. Data can be found in the “Demo Data 
for Scaffold PTM folder” available through our website at http://www.proteomesoftware.com/products/demo-
data#ptm.  

http://www.proteomesoftware.com/products/demo-data#ptm
http://www.proteomesoftware.com/products/demo-data#ptm
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Task 1: Loading a dataset 

Step 1: Create a new experiment 
 When you open Scaffold PTM, a Welcome Screen is displayed. Choose the New option to create a new 

experiment. You can also begin a new experiment through the File>New option or with the New icon, the 
leftmost icon in the icon toolbar. 

 

This brings up the Organize View with no files loaded. 

 



7 
© Proteome Software, 2014 

Step 2: Load files 
 Click the Add button to begin loading data. Select the file “LV28_3_FTMichrom from 09.mzid” in the 
Tutorial 1 folder in the PTM tutorial data. If you wished to load more files, you would use the Add More Files 
button and browse to and select additional files. When all desired files are in the queue, click the Load button. 
In this exercise we will just load the single file. 

 

As the file loads, a warning message is displayed telling you that the mzIdentML file did not specify the protein 
sequence for some of the proteins. The reason PTM warns you about this is that the program cannot localize 
PTMs in a protein without knowing its sequence. Peptides from these proteins will therefore be unavailable for 
analysis. Frequently, however, this message refers to the decoy proteins from the analysis which can safely be 
ignored. Click OK. 

button to add more files or the  button to If necessary, you can use the 
remove any MZID or SQML files from Scaffold PTM. 

After loading, the names of loaded mzIdentML or SQML files are shown in the left pane, and information about 
the MS Samples derived from these files is displayed in the right pane. Notice the “Used” checkbox. If you do not 
want to view peptides from a certain sample, you can uncheck it here. All of the identifying information in the 
MS SampleData: pane can be edited in this table.  

Change the Sample Name to MS 1 and the Biological Sample to BioSample 1. 

The  column displays any Errors that might have occurred during the data 
loading process. You can also add notes of your own. Double click to add any relevant notes to keep with the MS 
Samples. 
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Task 2: Using the PTM List View 
 

Step 1: Open the PTM List View 
 

Click the PTM List View icon to change to the PTM List View. 

This View lists all loaded proteins and their possible modifications. 

 

The PTM List View color-codes the modification types in the columns to the right of the Scores. 

Step 2: Sorting and Searching 

As with many Scaffold product view pages, clicking on each column will organize the column alphabetically or by 
value. Click on the “Oxidation (M)” column to organize the proteins in order of most-to-least oxidations, or 
vice-versa.   

To find a specific item in the table, use the Edit>>Find option. Use Find to search for the Elongation factor 
proteins. 
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Step 3: Change Display Option 

The Display Option drop-down menu offers three counting options for displaying PTM abundance. 

 

Number of Modification Sites displays the number of PTM sites in each protein; Number of Unique Peptides 
displays the number of identified peptides in the specified protein that contain modifications; Number of 
Assigned Spectra displays the non-normalized number of spectra of each protein’s PTM sites. 

Select each option to see its respective values in the PTM List View. 

Step 4: Expand Protein Groups 
Scaffold PTM does not cluster related proteins as Scaffold does, but only does grouping of proteins that share all 
peptide evidence. A protein group in Scaffold is displayed as a single line in the Samples View. In PTM, each 
protein group has a similar summary line, but it can be expanded to display its constituent proteins or collapsed 
to a single line. 

One of the protein groups is “Catenin alpha-1 OS” family (Accession number: “CTNA 1_HUMAN”). Click 
on the [+]  at the left of the row to expand this group. 

 

NOTE: Each protein in this group will show the same values as the parent protein for any selected Display 
Option. This is because the same set of peptides is assigned to all of these proteins. 

Step 5: Select a Protein for Analysis 

The “B-cell lymphoma/leukemia” protein (Accession number: “BC11B_MOUSE”) has the most 
modifications in the dataset and might be worth further investigation. 

 

Double-click this protein. Scaffold PTM will automatically redirect to the Proteins View. You could also 
change to the Proteins View by selecting a protein in the PTM List View and clicking the 
Proteins Icon .  
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Task 3: Using the Proteins View 

The Proteins View provides detailed information regarding a specific protein’s modifications through four panes: 
A: the Proteins Pane, B: the PTM Sites Pane, C: the Spectrum and Ascore Tab, and D: the Peptide Score Tab. 

NOTE: When the Proteins View opens, the protein selected in the PTM List View will be shown. To change 
proteins, use E: the Proteins: dropdown. 

 

A. Using the Sequence Pane 

The Sequence Pane displays the amino acid sequence of the selected protein, its identified peptides, and the 
possible PTM sites. Modifications appear as circles above their associated amino acids. The letter and color 
inside of a circle indicate the type of modification. PTMs with higher confidence appear as darker-colored circles. 

Selecting individual amino acids in this pane will affect the other panes in this view. Click on several of the 
modified amino acids in the Sequence Pane and observe the changes in the other panes. 
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Step 1: Change the Minimum Localization setting 

The current “Min Localization,” which selects the minimum confidence level at which Scaffold PTM 
displays a protein’s PTMs, is set to 95%. Change this to 50%. 

 

Two new modifications will appear at sites S128 and T130. Notice that their circles are more translucent than 
the modifications with higher confidences. 

 

To see the modification type and localization probability of a specific PTM, hover over the circle above the 
amino acid site. 

Step 2: Select a PTM for Analysis 

Selecting an amino acid from the sequence will display information about the amino acid and its associated 
peptide in the other panes. 

Select the PTM at site S96 to prepare for analysis in the PTM Sites Pane. 

 

B. Using the PTM Sites Pane 

The PTM Sites Pane details all identified peptides associated with the selected amino acid that might contain a 
particular modification. 
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Step 3: Visualize Possible Modification Sites 

For the S96 site, each of the identified peptides has a high probability of containing the modification, which is 
designated by a lower-case letter in the peptide sequence. 

 

Each possible modification in the list of peptides has a corresponding Ascore value and Localization probability. 
Together with other scores related to the search data, these data provide the basis for the evidence of the PTM. 

Click on each peptide and notice that the spectrum displayed below changes. 

C: Reviewing the Ascore Calculation 

The Spectrum and Ascore Tab shows the spectrum that identifies the peptide selected in the PTM Sites pane. 

 
 

Two different views of the spectrum are shown. Above is the traditional graph of intensity related to m/z.  

Below is a fragmentation model in which each vertical line corresponds to a peak in the spectrum. The lines that 
represent peaks that contribute information helpful in PTM site localization are color-coded by ion type. Blue 
lines correspond to the significant y-ions, while red lines correspond to significant b-ions. Each black line 
corresponds to a peak in the graph.  
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Step 4: Zooming in the Spectrum 
 

As with other Scaffold product spectrum graphs, you can zoom in and out of the peaks for more detail. 

To zoom, click and drag the mouse horizontally where you with to examine more closely. This will zoom 
into the graph at the selection. 

 

Click on the graph to zoom back out to the full view. 

 

Step 5: Select Peak Depths 

Ascore tries to find a balance between signal and noise. It needs low intensity peaks to make decisions on 
localization, but too many peaks make it harder to identify the best site. To determine the optimal subset of 
peaks for localization, the Ascore algorithm uses the concept of “peak depth.”  

It first divides the m/z axis into bins of 100 m/z.  Then for each bin, it includes N peaks, ranked by intensity.  In 
the first pass it allows one peak from each bin, in the second two peaks per bin, and so on. For each peak depth, 
a normalized fragmentation model like that shown in the lower panel is constructed.    

 To view the spectrum at different peak depths, right-click in the graph area and hover over the “Set 
PeakDepths” menu option. Here, you can set filters for the graph to better understand which peaks the 
Ascore calculation considers. Select a few different peak depths and observe the changes in the spectrum. 

The score used by Ascore is based on the binomial distribution, which tries to estimate the probability of finding 
“n” peak matches in a sequence of “N” B/Y peaks in the fragmentation model.  The prior probability, or 
likelihood that the peptides will match by chance, is the peak depth divided by 100 m/z.  The final result is a p-
value indicating the likelihood that the peptide was matched by chance.   Ascore calculates a peptide ion score 
as -10 times the log (base 10) of that p-value. This is similar to Mascot’s scoring. 
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D. Using the Peptide Score Tab 

The Peptide Score Tab provides visual confirmation of the likelihood of a modification being on one amino acid 
as compared to the other possible options in the peptide. 

 

 

Step 6: Find the Optimal Peak Depth 

Each curve on the Peptide Score graph corresponds to one possible configuration of modified amino acids in the 
identified peptide. For example, the peptide sequence we are considering is VLDKSSPPPSSR. The search engine 
placed the modification on the S in the sixth position, but there are four serines and therefore four possible 
locations for the modification. The modified peptide could be: 
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Peptide   Mod Site  
VLDKSsPPPSSR    S6    
VLDKsSPPPSSR  S5    
VLDKSSPPPsSR  S10    
VLDKSSPPPSsR  S11 

Each of these potential locations is considered and a peptide ion score is calculated. The calculation is repeated 
for each Peak Depth, and the results are graphed.  

Finally, once all of the graphs have been made, Ascore compares just the two highest scoring sites, in this case 
S6 and S5, and chooses the peak depth at which they show the biggest separation in scores. This is the optimal 
peak depth.  It is indicated by the dashed line in the graph. The legend shows the peptide ion scores for each 
possible site at the optimal peak depth.  
 
Return to the Spectrum and Ascore tab and filter the spectrum to optimal peak depth. 
 

 
 

 

Step 8: Calculate the Ascore 
Ascore only considers the spectrum at the optimal Peak Depth, and compares the two highest scoring options. 
Furthermore, it only considers the peaks that contribute information helpful in distinguishing between the two most 
likely PTM sites. These are the bars that are colored in the fragmentation model.  
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The Ascore is calculated by examining the hypothetical fragmentation pattern for each of the potential locations to 
see how many of these significant peaks match. A peptide score is calculated for each of the top two potential sites 
based on these matches, and the difference between these scores gives the Ascore.   

The Ascore, then, is a measure of the ability to discriminate between the possible modification sites based on the 
observed spectrum. This provides a measure of the confidence that can be placed on the site localization. 

 

Task 4: Finding Motifs 

Step 1: Load Data and Open the Motifs View 
The following demo uses the “tutorial 2.sptm” dataset from the PTM folder of your tutorial data. Select 
Help>>Open Demo Files and select tutorial 2.sptm. Click Open. 

Click the Motifs View icon to open the Motifs View. 

 

Scaffold PTM identifies common sequence patterns surrounding modified sites in proteins in order to determine 
the enzymes that may interact with the protein at the identified modifications. The Motfis View consists of three 
panes. 

 

A. Motif Pane 
At top left is the Motif pane, which shows the motifs identified, displaying the modification type, the score, the 
number of dataset matches, any published enzyme associations, the percentage of sequences in the dataset, 
and the percentage of sequences in the background which show the motif. The dataset consists of the flanking 
sequences for all modifications in the loaded data of the type specified in the dropdown and can include all 
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modification types or a specific modification. The background can consist of all of the identified protein 
sequences in the file, or any fasta file that is selected. 

B. Sequences Pane 
In the upper right is the Sequences pane, which displays the dataset used in the motif search. This table shows 
each modification of the selected type with its flanking sequences, the protein in which the modification 
appears, the site of the modification, its best Ascore and the localization probability. 

C. Sequence Logo Representation  
The graphical display at the bottom of the motifs view depicts the modification site and its surrounding 
sequences. The different amino acids in each position are listed in vertical columns, with the size of the letter 
indicating the relative frequency of that amino acid in that position in the dataset. The colors of the letters 
indicate chemical properties. 
 

Step 1: Find Motifs 
Scaffold PTM scans the flanking sequences of the modifications in the dataset and compares the frequency with 
which patterns appear around the modification sites to the frequency of the same patterns in a background set 
of sequences. Patterns that are overrepresented in the modified peptides as opposed to the background are 
considered to be potential binding sites for enzymes.  Motifs that are identified by the scan are searched against 
a database of known enzyme binding motifs and those that have been previously reported are annotated in the 
table. 

Scroll through the Motif table and look at the information provided for each pattern. 

NOTE: Scaffold PTM details motifs based on one of two background database options displayed in the Edit > 
Preferences Dialog Box > Motifs Background Tab: “Use Identified Proteins Only,” and “Use FASTA Database 
(More Robust).”  

Step 2: Filter Motifs 

To see the enzymes associated with a specific modification type in the loaded dataset, select a modification type 
from the drop-down menu above the motifs list. This will filter all identified motifs based on the selected 
modification type. 

For this dataset, select the phosphoserine modification type,“Phosphorylation: S, 79.97.” This notation 
details the type of modification, the modified amino acid, and the mass of the modification.  

The Motif pane will now display only motifs that include serine modifications.  
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Step 3: Determine Known vs. Unknown Motifs 

Scaffold PTM recognizes certain motifs from the Human Protein Reference Database, displays the associated 
enzyme, and provides the relevant PubMed citation. For those motifs that the program does not recognize, 
Scaffold PTM leaves these sections blank. 

 

Step 4: Add Motif 

Adding a known enzyme-specific motif might be appropriate if there is outside information to implicate an 
enzyme in a modification. For information on adding motifs by hand, see Step 11. 

Click  to invoke the “Add Motif…” dialog box. 

 

Step 5: Add Known Enzyme Specific Motif 

Scaffold PTM identified the  motif in this dataset, a known motif that is associated with the 
kinase substrate “Growth associated histone HI” enzyme type.  

Choose “Phosphorylation: S, 79.97” from the “Selected Modification” drop-down menu in the Add Motif… 
dialog box. 

         

http://www.ncbi.nlm.nih.gov/pubmed/
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Find the “Growth associated histone HI kinase substrate motif” from the “Known enzyme specific motifs” 

drop-down menu and click . 

 

Three highly-scoring motifs associated with this enzyme that were not previously identified in this dataset will 
appear in the Motif pane:  ,  , and  . 

Step 6: Select a Motif 

By default, motifs are listed by their Motif Score from highest to lowest.  

The first motif listed,  , has the highest Motif Score, meaning that this amino acid sequence 
has a very high probability of having a phosphoserine modification.  

 

Select this motif. This will affect the displays of both the Motif Representation and Sequences Panes. 
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Task 5: Using the Motif Representation Pane 
 

The Motifs Representation Pane creates a graphic representation of the probability that an amino acid might 
exist in the specific sites of a selected motif. Potentially significant modification trends that Scaffold PTM did not 
already list may become apparent here. 

 

Step 1: Visualize Amino Acid Probability 

The visual representation centers the modified peptide of the selected motif (serine, in this example) and 
displays the 12 flanking amino acids in the sequence, 6 on each side of the modification. The amino acids in this 
pane are color-coded by chemical property. 

Chemical 
Property 

Amino 
Acids 

Color 

Hydrophobic AILMV Black 
Basic HKR Red 
Special AA GP Green 
Alcohol ST Light 

Blue 
Cysteine C Yellow 
Acidic DE Blue 
Polar NQ Pink 
Aromatic FWY Purple 

 

Scaffold PTM scales each representative letter by the probability that it might exist in the flanking sequence of a 
motif. In the “sDDE” motif, lysine (K) is far more likely to be present in the -5 position than valine (V), for 
instance. (NOTE: Sequence position numbers below the representation are for reference and are not actually 
displayed in the Motif Representation Pane.) 
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Step 2: Find Sites with Potential Significance 

One noticeable characteristic in this motif’s representation is the high probability of both aspartic acid (D) and 
glutamic acid (E) in the +4 position of the sequence. This might be a signal to further investigate this site. 

 

To add this potentially significant motif, click the  button in the Motif pane. 

In this dialog box, make sure “Phosphorylation: S, 79.97” is still the Selected Modification and enter 

“sDDE[DE]” into the “Other Motifs” input box and click  to search through the Selected 
Modification’s associated sequences for the new motif. 

 

NOTES: The input format is cAsEsEnSiTiVe; all modification sites should be lower-case and the flanking 
sequences should be UPPER-CASE.  

Bracketing the amino acids as shown above signals that the amino acid present could be either D or E. 

Once added, the newly-identified, high-scoring “sDDE[DE]” motif will appear at the top of the list and the Motif 
Representation Pane will update accordingly. Because only 9 sites match this motif, the motif engine did not 
automatically identify it. 
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Task 6: Using the Sequences Pane 

The Sequences Pane details, for the selected motif, each modification and its flanking sequences at the specific 
site in its protein. 

 

Step 1: Organize Sequences List 

Sequences associated with the selected motif can be sorted by several different categories, including the 
associated protein’s Accession Number and Best Ascore. For more information on Ascore, see Zhaiet al. J 
Proteome Res. 2008 Apr;7(4):1675-82. 

Double-click on the Accession column to alphabetize the accession numbers. This will make it easier to find 
which protein’s sequence has been modified. Use the accession number and site at which a modification 
occurs to locate the identified modification in the Proteins View page. 

 

Step 2: Select Minimum Localization 

To display modifications with higher or lower localization probabilities in this pane, toggle the “Min Localization” 
drop-down menu in the main toolbar at the top of Scaffold PTM. 

 

Select a minimum localization of 90% to see another modification site with a slightly lower but still 
confident localization of 92%.   

 

http://www.ncbi.nlm.nih.gov/pubmed?term=18327897
http://www.ncbi.nlm.nih.gov/pubmed?term=18327897
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NOTE: This action will affect other views as well.  

Task 7: Other Features of the Motifs View 

Step 1. Delete a Motif 

If a motif seems to have been improperly identified or defined, deleting it from the motifs list might be 

appropriate. To delete a motif, select a motif in the Motif pane and click the  button. 

Step 2. Running a Motif Search 
 

You can use the Search button    to re-run the motif search algorithm. Use the Search button to: 

Restore Deleted Motifs 

If a deleted motif should be restored, the button will return the motif to the Motif pane list.This will not restore 
user-defined motifs, only motifs that Scaffold PTM had automatically identified originally.  

Click the Search Button to reset the Motif list. 

Fill an Empty Motifs List 

When loading new files, Scaffold PTM will automatically search for motifs. If the loaded dataset does not 

automatically provide a list of motifs, click the  button to load the list of identified motifs.  

If the motifs list is still empty, then there may not be any significant motifs in the data for the program to 
identify. 

Step 3. Change the Motif Background Data Source 

To measure the probability that a specific amino acid appears with a motif, Scaffold PTM uses a background set 
of protein sequences. This can take the form of all proteins in the currently loaded dataset or an external FASTA 
database. The program examines each instance of the specified amino acid in the background sequences and 
calculates the percentage of these instances in which the motif is observed. This Background Percentage is 
displayed in the Motif pane, along with the Dataset Percentage. 
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To define the Motifs Background, click on the Edit drop-down menu and select “Preferences…” 

 

In the Preferences dialog box, select the  tab. 

 

Use Identified Proteins Only: If the Motif Background selected is “Use Identified Proteins Only,” Scaffold PTM 
will calculate a Background Percentage based on only the proteins loaded into the samples. This is the default 
setting. 

Use FASTA Database (More Robust): If the Motif Background selected is “Use FASTA Database (More Robust),” 
Scaffold PTM will calculate the Background Percentage based on the FASTA database specified by the user. 

To use this as a background, you would click the button  and hit . 

Scaffold PTM will automatically load the FASTA database used in the background of the program’s previous 
instance, if applicable. 
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Task 7: Quantitation 
 

Step 1. Using the PTM Spectrum Counts Tab 
With demo file “tutorial 2.sptm” open, Click the Quantify View icon.  

The PTM Spectrum Counts Tab offers semi-quantitative estimates of PTM abundances. It 
displays the unweighted count of spectra that have a PTM at a specific site. Counts may be displayed for each 
MS Sample or summarized for each Biosample or Category.  

NOTES: If the data loaded into Scaffold PTM is label-free, this tab gives an estimate of the relative occurrence of 
the PTM. It will also be the only tab in this view to appear.  

If the data loaded into Scaffold PTM is labeled, then this view provides information about the reliability of the 
numbers in the PTM Quantitation Tab. Quantitation based on higher spectral counts is more reliable. 

 

Step 2: Change Summary Level 

Scaffold PTM offers the option to view spectrum counts on the MS Sample, Biological Sample, and Biological 
Category levels. The user defines Biosamples and Categories in Scaffold before exporting the MZID. 

 

The default Summary Level is set to “MS Sample.” As shown above, there are six MS Samples loaded into this 
dataset that display to the right of the Localization Probability.  
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Click on the “Summary Level” drop-down menu and select “Biological Category.” 

 

 

 

Scaffold PTM then consolidates the spectrum counts into the two biological categories. 

Step 3: PTM Quantitation with Labeled Data 

Simple quantitation using spectral counts is available in all Scaffold PTM analyses, but if the data was loaded 
from a Scaffold .sqml file, some additional quantitative options become available. To demonstrate these, the 
following demos will use the tutorial 3.sptm file which was created from an .sqml file generated through 
Scaffold Q+S analysis of SILAC data.  

Select Help>>Open Demo Files and open tutorial 3.sptm.  Go to the PTM List View and select protein 9, 
Microtubule-associated protein 1B, then click the Quantify View icon.  

 

The default tab displayed in this view is the PTM Spectrum Counts Tab. Click on the  tab. 

The PTM Quantitation Tab calculates PTM abundance by comparing the median log2 of the fold change 
measurements for each PTM site in every sample to the reference value. The reference value is the average 
(median OR mean) peptide abundance measurement in the reference sample. Scaffold PTM does not consider 
PTM sites that score below the selected Minimum Localization confidence level in this calculation.  

Scaffold Q+ calculates the reference value using quantitation options selected by the user before exporting 
SQML data. See the Scaffold Q+ Online Help for more information. 
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Step 4: Find the Value of each PTM in the Reference Sample 

For each modification, Scaffold PTM lists a value in the reference sample column, which – in this demo – is the 
first column after the Localization Probability. The values in the reference sample act as controls for the MS 
Samples and present evidence of possible regulation patterns in the other columns. 

In this dataset, the values in the reference column are the differences between the median log2 of the individual 
peptide intensities and the log2 of the average of all peptide intensities in the reference sample (also known as 
the average reference value). This was the reference type setting in the Scaffold Q+ analysis from which this 
data was exported. 

 Locate the reference value for the phosphorylation at site S1779.  
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The phosphorylation at site S1779 measures at 1.50. This means that the log2 of the intensity of the peptide that 
contains this phosphorylation is 1.50 greater than the average reference value. 

 

Step 5: Compare MS Sample Values to the Average Reference Value 

All values in this tab are highlighted with green, red, or white depending on the amount of regulation between 
compared values. Values above .5 and below -.5 appear as varying shades of green or red, respectively. Values 
that fall within .5 and -.5 remain white, signifying little change. 

The two MS Samples for the phosphorylation at site S1779 display values of -3.38 and 1.47. 

 

These values in the MS Samples columns are the medians of the log2  ratios of a specific modification’s intensity 
to the average reference value. This means that in the first MS Sample, this phosphorylation is far less abundant 
when compared to the average reference value, whereas the modification in the second MS Sample is far more 
abundant. 

To clarify, the important thing to look for in this table is whether the values displayed for each modification site 
roughly stay constant and therefore display the same color across all samples.  If the values change appreciably, 
then there is evidence that the modification level changes between the samples. 

Hover one of the cells displaying a quant value for site S1016. 

Some modifications might register two or more values for a variety of reasons: 1) because of overlapping 
peptides, 2) because multiple measurements of the peptides were made in iTRAQ or TMT, or 3) because MS 
Samples have been summarized to the Biosample or Category level. Scaffold PTM displays the median value of 
these data. Hovering over the cell displays these values.  
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If Scaffold PTM detects no values, the table will display “0.00” and the hover text will read “0.000: median of ().” 
However, not all “0.00” values displayed indicate missing data; this may indicate that the median value is at or 
close to 0.00. 

Step 6: Change Localization Probability 

The modifications at sites “K925,” “S937,” and “K945” all appear to be at or near the same peptide and have 
identical values for the “K925” and “K945” modifications. However, the “S937” site shows no values at 95% 
Minimum Localization. 

 

To display values for modifications sites that have lower localization probabilities, click the “Min 
Localization” drop-down menu at the top of the screen and decrease the value to 80%. 

 

When the “Min Localization” drop-down menu is set at 80%, the “S937” modification values jump to the same 
values as the values of the two other modification sites in the peptide. 

 

This indicates that while the modification at S937 has a slightly lower confidence, it is just as abundant as the 
other two modifications in the peptide. 

NOTE: This action will change displays in other views and pages in Scaffold PTM. 
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