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Scaffold PTM Userôs Guide 

Copyright © 2011 by Proteome Software, Inc.  
Copying and dissemination of the Scaffold Userôs Guide is permitted with retention of this  copyright 
notice and disclaimer page.  
 
Disclaimer  
This software is not intended for use in clinical, medical, or life -critical applications. Proteome Software, 
Inc. disclaims any express or implied warranty of fitness for such uses.  
 
Unless required by applicable law or agreed to in writing, Proteome Software, Inc. provides the Software 
on an ñas isò basis, without warranties or conditions of any kind, either express or implied, including, 
without limitation, any warranties or conditions of title, noninfringement, merchantability, or fitness for a 
particular purpose.  
 
Limitation of Liability  
In no event, whether in tort (including negligence), contract, or otherwise, unless required by applicable 
law (such as deliberate and grossly negligent acts) or agreed to in writing, shall Proteome Software, Inc. 
be liable to you for damages, including any direct, indirect, special, incidental, or consequential damages 
of any character arising as a result of this License or out of the use or inability to use the Software 
(including but not limited to damages for loss of goodwill, work stoppage, computer failure or 
malfunction, or any and all other commercial damages or losses), even if Proteome Software, Inc. has 
been advised of the possibility of such damages.  
 
Trademarks and Permissions  
SEQUEST is a registered trademark of the University of Washington.  
Mascot is a registered trademark of Matrix Science Ltd.  
X! Tandem is used by agreement with Beavis Informatics Inc.  
ProteinProphet is a registered trademark, and PeptideProphet is a trademark, of the   
Institute for Systems Biology.  

 

The Gygi Lab has published a number of papers using the Ascore algorithm, including: 

Phosphoproteome analysis of Drosophila melanogaster embryos. 

Zhai B, Villén J, Beausoleil SA, Mintseris J, Gygi SP 

J Proteome Res. 2008 Apr;7(4):1675-82.  

Examples in this manual are taken from data that was published with this paper and made available on Tranche.  

 

http://www.ncbi.nlm.nih.gov/pubmed/18327897
http://www.ncbi.nlm.nih.gov/pubmed/18327897
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Scaffold PTM Introduction  
  

Using  Ascore,  Scaffold  PTM re -analyzes  existing  
search  engine  results  of   previous  searches  done  
with  Sequest,  Mascot  or  other  ScaffoldÊ-
compatible  search  engines . The new  analysis  
attempts  to  best  match  the  observed  spectrum  
for  PTM site . 

 

It  graphically  displays  a new  list  of  reported  PTM 
sites  and  the  evidence  supporting  the  assignment  
of  the  PTM to  the  site .  By  comparing  site -
determining  ions,  Scaffold  PTM produces  Ascore  
results  assigning  an  ambiguity  score  to  each  
reported  PTM site .  

 

The number  of  PTMs in  each  peptide  can   be 
determined  by  the  precursor  ion  mass  of  the  
peptideôs spectra . Scaffold  PTM  adds  this  
knowledge  to  the  Ascore  to  derive  a site  location  
probability . Scaffold  PTM then  combines  the  site  
location  probability  estimates  from  all  spectra  
matching  peptides  containing  the  site  to   obtain  
the  best  estimate  of  the  probability  that  the  PTM 
is at  that  site . 

 

As a result,  it  reduces  the  amount  of  manual  
validation  required  while  improving  data  set  
integrity . Accurate  determination  of  these  sites  
removes  an  important  bottleneck  in  proteomics  
and  facilitates  faster  and  more  comprehensive  
analysis .  

 

Critical  for  scientifically  useful  publication,  the  
results  derived  from  Scaffold  PTM satisfy  the  
requirements  for  acknowledgement  of  ambiguity . 

 
1A probability-based approach for high-throughput protein 

phosphorylation analysis and site localization, 

Sean A Beausoleil1, Judit Villén1, Scott A Gerber2, John 

Rush3 & Steven P Gygi, 

Nature Biotechnology 24, 1285 - 1292 (2006)  

 

Phosphoproteome analysis of Drosophila melanogaster 

embryos.  

Zhai B, Villén J, Beausoleil SA, Mintseris J, Gygi SP 

J Proteome Res. 2008 Apr;7(4):1675-82.  

 

Other  publications  citing  the  Ascore  algorithm :  

Junjie  Hou,  et  al ., J Proteome  Res 2009  Dec 22   
Carrascal  M. et  al . J Proteome  Res 2008  
Dec; 7(12 )  5167 -76 .  
 

Scaffold  PTM is a computational  tool  that  
automates  post - translational  modification  (PTM)  
site  assignment  in  proteomic  experiments . It  
analyzes  MS/MS  spectral  output  and  provides  
researchers  with  an  objective  measure  of  the  
confidence  of  PTM  (i .e. , phosphotylation)  site  
identification . Scaffold -PTM uses  ASCOREôs 
probabilistic  approach  and  scoring  technique  to  
annotate  phosphorylation  sites  contained  in  
MS/MS  spectra .   

 

Sequest,  Mascot  and  similar  peptide  search  
engines  identify  peptides  and  as a side  effect  may  
identify  which  amino  acid  sites  are  modified .  
However,  they  do not  make  any  attempt  to  
measure  how  likely  the  PTM is be located  at  one  
site  rather  than  another .  That  task  has  
traditionally  been  left  to  manual  validation . 
However,  as experimental  data  sets  have  grown  
in  size,  and  the  importance  of  high -confidence  
PTM site  recognition  has  increased,  an  automated  
validation  tool  has  became  essential .  

 

In  response  to  this  need,  the  Ascore  algorithm  
was  developed  in  the  Gygi  lab  at  the  Harvard  
Medical  Schoolôs Department  of  Cell  Biology 1.  It  
measures  the  probability  of  correct  
phosphorylation  site  localization  based  on  the  
presence  and  intensity  of  site -determining  ions  in  
MS/MS  spectra .  

 

The new  algorithm  targets  high - throughput  
phosphorylation  analysis  and  site  localization . 
Working  in  the  Scaffold -PTM environment,  Ascore  
becomes  an  effective  tool  for  automating  large -
scale,  post - translational  studies .  
 

http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
http://www.ncbi.nlm.nih.gov/pubmed/18327897
http://www.ncbi.nlm.nih.gov/pubmed/18327897
http://www.ncbi.nlm.nih.gov/pubmed/18327897
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http://www.ncbi.nlm.nih.gov/pubmed/18327897
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http://www.ncbi.nlm.nih.gov/pubmed/18327897
http://www.ncbi.nlm.nih.gov/pubmed/18327897
http://www.ncbi.nlm.nih.gov/pubmed/18327897
http://www.nature.com/nbt/journal/v24/n10/full/nbt1240.html
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Prepare to Install Scaffold PTM  

System Requirements  

 
Scaffold  PTM is supported  by  32 -  and  64 -bit  operating  systems . Its  Java -based  configuration  works  
with  Macintosh,  Windows  and  Linux  computers . There  are,  however,  some  restrictions  on  older  
Macintosh  machines . The correct  version  of  Java  is installed  with  the  program . 

 

The program  requires  at  least  1 GB RAM and  20  GB of  hard  disk  space . 

 

For  a 64 -bit  installation,  your  Operating  System  (OS)  and  Java  must  both  support  64 -bit  operation  to  
take  advantage  of  the  increased  performance . 

 

For  larger  datasets,  increasing  the  amount  of  available  RAM will  improve  data  handling  by  allowing  the  
Java  Virtual  Machine  (JVM)  to  load  data  into  memory  more  quickly . 

 

Figure1:  Data flow in post - translational modification analysis 
using Scaffold and/or Mascot and Scaffold PTM.  

Scaffold  PTM  Data  Requirements   

 

Scaffold  PTM processes  MZID  files  and  their  corresponding  MGF 
files . These  may  result  from  any  search  engine  data  analyzed  by  
Proteome  Softwareôs Scaffold,  or  may  be produced  directly  from  
Mascot  data  (see  Appendix  B for  more  information) . Figure  1 
displays  the  path  of  data  from  the  LC-MS System  to  Scaffold  
PTM. 

 

For  instructions  on  how  to  produce  MZID/MGF  files,  please  
continue  to  the  beginning  of  the  following  section,  Steps  1 
through  15 . 
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Scaffold PTM Example Data -  Getting Started  

The following examples in this manual 
will demonstrate how to install Scaffold PTM, 
export data files from Scaffold 3, open and 
examine data in Scaffold PTM.  

 

Step 1. Download Scaffold PTM  from:  

 
http://www.proteomesoftware.com/Scaffold_
PTM/Scaffold_PTM_download.html  

 

Double -click on the Scaffold PTM icon and 
follow the instructions provided by the 
Installation Wizard.  

 

When finished, run Scaffold PTM.  There will 
be one demo file installed with Scaffold PTM, 
demo_1.sptm.  Feel free to open this file and 
browse its contents.  

 

 

 

 

 

 

 

 

Step 2. Download Demo Files  from:  

 
http://www.proteomesoftware.com/Scaffold_
PTM/Scaffold_PTM_Demo_Data.zip  

 

This folder contains a Scaffold 3 SF3 file, a 
Scaffold PTM MZID file, and several 
corresponding MFG data files.  To load these 
data, first unzip the folder.  You can then do 
one of several things.  First, you can simply 
open the SPTM file with Scaffold PTM.  Next, 
you could load the MZID file from scratch 
with this procedure:  

 

Then add files, in the Organize view.  Choose 
the MZID file(s) and this will load the 
appropriate files.  See below for detailed 
instructions for how to do this.  

 

Finally, you can open the SF3 file in Scaffold 
3.00.08 and then export the MZID yourself, 
and then follow the instructions above.  

 

Whichever way you choose, detailed 
instructions are below.  

 

 

 

http://www.proteomesoftware.com/Scaffold_PTM/Scaffold_PTM_download.html.
http://www.proteomesoftware.com/Scaffold_PTM/Scaffold_PTM_download.html.
http://www.proteomesoftware.com/Scaffold_PTM/Scaffold_PTM_Demo_Data.zip
http://www.proteomesoftware.com/Scaffold_PTM/Scaffold_PTM_Demo_Data.zip


Export Scaffold PTM Data from Scaffold 3  
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Keep an eye on False Discovery Rate (FDR for where this threshold should be set.  You may need 
to repeat this process to get a handle on what filter settings are best for your particular dataset. 
In addition, if you are analyzing high mass accuracy data, make sure this setting is chosen in 
Scaffold and the tolerances are high. This will enhance your results.  

 

Also, note that reverse database matches in Scaffold (appended with an " -R") are automatically 
filtered out when exported from Scaffold for loading into Scaffold PTM. While these can be 
valuable for calculating FDR, they are nonsensical in PTM site assignment.  

 

Finally, for Scaffold PTM to provide the best sequence information, be sure to export only those 
data that have sequence information in Scaffold.  If the FASTA database used in the primary 
search and/or in Scaffold is not parsed correctly, the molecular weights and sequences in 
Scaffold will not show up and will have question marks by them. These are not good data. A 
general rule of thumb is "...if molecular weights and sequences are present in Scaffold, they will 
be in Scaffold PTM."  

Step  3 .  To  Export  PTM  Data  
from  Scaffold  3, open  one  of  the  
tutorial  SF3 files  (or  a file  of  
interest  with  PTMs). Pull  down  the  
Export  menu  and  select  
mzIdentML . This  will  automatically  
export  the  required  MZID  file  and  
the  associated  MGF file  for  Scaffold  
PTM analysis .  

Notes on Scaffold Exports  

 

Please  note  that  when  exporting  
files  from  Scaffold,  it  is important  
to  select  the  desired  filter  settings  
in  Scaffold  for  optimum  Scaffold  
PTM results :  high  protein  
probabilities,  low  peptide  
probabilities . Scaffold  exports  to  
the  MZID  file  all  the  spectra  
included  based  on  the  filter  settings  
you  choose,  and  these  same  
spectra  are  also  included  in  the  
MGF file .  Additionally,  those  
peptides  without  a checkmark  in  
the  Proteins  view  (in  the  peptides  
pane)  will  not  be included  (See  
Figure  2) . 

Figure 
2 
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Open Scaffold PTM  

Step 4.  Scaffold 3  creates the files needed by 
Scaffold PTM, an XML file identified as MZID and 
associatedl MGF files which must be in the same 
folder in order for Scaffold PTM to properly open 
the MZID file.  

Step 5.  Open Scaffold PTM . Scaffold PTMôs 
three screen options provide areas to: organize 
experimental data; view familiar Scaffold protein 
lists; and view Ascore probabilities of PTM site 
locations.  

Step  6 .  To  create  a New  Experiment  for  
your  analysis,  pull  down  the  File  menu  and  
select  Create  A New  Experiment .  

Step  7 . In  the  Loaded  Files  Pane,  click  
Add ,  select  the  directory  to  where  you  
have  the  tutorial  or  test  data  and  select  
the  MZID  you  wish  to  load .  Be sure  you  
have  the  corresponding  MGF file  as well .  
Click  Open  and  wait  while  Scaffold  PTM 
processes  the  data . 
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Load Data  

 

Step  8 . Once  data  is loaded,  it  first  appears  in  the  programôs Organize  view . In  

Organize,  all  identifying  names  can  be revised  except  for  File  Location,  which  
remains  a static  identifier . Shorter  names  applied  here  make  viewing  the  analysis  
simpler  in  the  Proteins  and  PTM List  view . When  you  change  a name,  save  the  file  
to  ensure  that  the  change  is visible  in  other  areas  of  the  program . 

Step 7 cont.  You may load additional files at any point in the analysis. From the initial Scaffold 
PTM Organize  view, it is possible to create a new analysis, open an existing SPTM analysis file, 
add more files to an existing analysis or delete files from a current working analysis.  

 

During  this  data  load,  Scaffold  PTM 
searches  the  MZID  (XML)  file,   refer -
ences  the  MGF file  and  calculates  
Ascores .  All  relevant  data  remains  in  
memory  for  accessibility   during  the  
course  of  analysis . 



Organize Data  
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Step 9 .  In this section, you may add or remove data files, rename files to simplify recognition of 
biologically significant samples, re -order, add Fraction numbers or make notes on your experimental 
results. Deselecting the Used box removes that sampleôs PTMs from consideration.  

 

If there are any issues or errors during data importation, the Notes  section will include information about the error.  
After you load your data, the Notes section is available for any relevant notes you wish. Fraction #  allows you to add 
a unique organizational number to each sample. When you choose Export Current View to Excel, the Fraction number 
will appear as a column in your tab-delimited file.  

Notes on Moving Data from Scaffold 3 to Scaffold PTM  

 

Since  Scaffold  PTM is similar  to  Scaffold  in  its  organizational  style,  it  is useful  to  note  how  the  
names  transfer  from  one  program  to  another .  For  example,  in  Scaffold  PTM "Sample  Name"  is 
what  we  call  "MS Sample"  in  Scaffold .  Otherwise,  category  and  biological  sample  mean  the  
same  thing  in  Scaffold  and  Scaffold  PTM. 

 

Although  both  programs  use  a similar   style,  organization  you  set  up  in  Scaffold  does  not  
transfer  to  Scaffold  PTM.  This  is because  the  proteomics  standard  file,  mzIdentML  (MZID)  does  
not  contain  specifications  for  these  pieces  of  information .  In  future  versions  of  Scaffold  PTM, we  
plan  to  include  this  information,  but  for  now,  after  you  load  your  files  into  Scaffold  PTM, you  
must  re -organize  them  as you  see fit .  



11  

PTM List View  

Step  10 . The  PTM  List  View  presents  the  familiar  Proteins  display  found  in  Scaffold  software,  but  with  
added  information  about  PTM modifications . In  this  instance,  the  Protein  Probability  percentages  are  the  
same  as those  calculated  in  Scaffold  3, while  we  are  also  able  to  determine  the  number  of  S,  T or  Y 
phosphorylation  sites  located  on  each  protein . The  Recombination  repair  protein  II  in  our  data  sample  has  
scored  a Protein  Probability  of  88 % , while  Scaffold  PTM shows  that  it  has  3 phosphorylation  modifications  
at  the  S and  T locations . To learn  more  about  those  PTMs and  how  accurate  the  identification  of  their  
location  is,  double  click  on  RRP1_Drome  protein . 

The pull-down menu can 
also change the view to 
display the Count Number 
of Assigned Spectra or the 
Count Number of Unique 
Peptides.  

Notes about Protein Groups, Spectrum Counts and Assigned Spectra  

 

In  Scaffold,  a group  of  proteins  may  be followed  by  an  annotation  (+x)  in  the  Samples  view .  The 
parenthetical  (+x)  indicates  that  there  is evidence  for  other,  similar  proteins,  but  Scaffold  shows  the  
best  match . These  groups  of  proteins  can  be viewed  in  Scaffold  PTM as well,  but  in  a slightly  
different  way . For  example,  the  same  group  of  proteins  would  be listed  in  the  PTM List  view,  and  
have  a [+]  preceding  it,  indicating  that  there  is more  information  if  the  plus  sign  were  clicked  to  un -
collapse  the  set . 

 

Another  difference  users  should  be aware  of  is the  idea  of  spectrum  counts  and  assigned  spectra .  In  
Scaffold,  there  is a spectrum  count  value  called  Unweighted  Spectrum  Count .   There  is also  a 
normalized  value  called  Quantitative  Value  which  uses  the  Unweighted  Spectrum  Count  and  a 
normalization  scheme  to  provide  a better  gauge  of  relative  quantitation .  In  Scaffold  PTM, however,  
what  is called  Count  Number  of  Assigned  Spectra,  in  the  dropdown  menu  in  PTM List  view,  is 
equivalent  to  Unweighted  Spectrum  Count  in  Scaffold .  This  should  be kept  in  mind  as you  sift  
through  your  data . 

 


