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Mascot Integra

e Fully functional ‘out-the-box’ solution for
proteomics workflow and data
management

e Support for all the major mass-
spectrometry data systems

e Powered by the Sapphire™ LIMS package
from LabVantage Solutions Inc

» Oracle database
» Scaleable to the largest projects.
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Mascot Integra is our solution for managing and tracking proteomics workflows and results.
As with Mascot and Mascot distiller it supports products from all the major mass-
spectrometry vendors. Rather than re-invent the wheel, we have partnered with LabVantage
Solutions Inc, (www.lims.com). Their Sapphire LIMS package provides the sample
tracking and workflow modelling functionality for Mascot Integra. Using the Oracle
database management system enables the database to scale efficiently as your data
management requirements grow



Supporting multiple search engines

Many labs use more than one search
engine

Would like organise and track results from
one location

Mascot Integra only supports Mascot

Supporting multiple search engines
increases workflow options
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Many labs have more than one search engine (e.g. both Mascot & Sequest) and would like
to be able to use a package like Mascot Integra to be able to store, organise and
compare/mine data from all of their search results. The current release of Mascot Integra
only supports import of Mascot search result files (.dat files), but we would like to increase
support for multiple search engines as this would allow us to increase the range of
workflows we can support and types of analyses that can be done.



Scaffold (Proteome Software inc)

= Scaffold allows search results from
multiple search engines to be imported
and condensed into a single result file

e Supports all the major search engines
e Produces a protXML export file

e ScaffoldBatch allows Scaffold to be driven
from Mascot Integra
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I’m sure most of you are familiar with Scaffold from Proteome Software inc, but I’ll just run
through some of the key aspects of the package.

Scaffold allows results from many different search engines (including Mascot, SEQUEST,
X!Tandem etc) to be imported, compared and condensed into a single result file. In addition
to its own result file, it can generate a protXML export of the results. Importantly from our
point of view, you can license an additional component of Scaffold — ScaffoldBatch — which
allows you to drive batch analysis of results files. This allows us to automatically run
Scaffold analysis from Integra, pickup the protXML export file and then import the results
in an action we can incorporate into our main experimental workflows.



Approach in Mascot Integra

Either:

1. Import an existing protXML result file (can
be from any source), including TPP files
or files manually exported from Scaffold

2. Use a special experiment task to pick up
selected search engine result files and
drive ScaffoldBatch

Using Scaffold to support additional search engines in Mascot Integra {MATR[X

MASCOT © 2009 Matrix Science SCIENCE

If you want to import protXML result files into Mascot Integra, you will have two options.
You can either pickup and import an existing protXML file, generated from any source
(including the TPP if you’re running that, or manually exported from Scaffold). Note that
Mascot Integra does not directly support the Trans proteomic pipeline and does not support
import of pepXML results.

Or you can use a new experimental task from within an Integra experiment to pick up the
search result files from whatever search engine you want to use, and then have Integra drive
ScaffoldBatch to automatically generate the protXML result file and import it. For most of
the rest of this talk we’ll be concentrating on approach 2 — using Mascot Integra to drive
ScaffoldBatch to automatically run Scaffold, generate the protXML results and then parse
and import those results into the Mascot Integra database.



Example: Comparison between search
databases

e Human ovarian epithelium

17,216 MS/MS spectra

Searched with SEQUEST/BioWorks and
Mascot

e Search against two databases (May 2009 releases)
concatenated with random decoy sequences:

Human SwissProt sequences
IPI Human database

Pickup .srf & .dat result files

Generate ScaffoldBatch job
=2 separate jobs - one for each database searched
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I’ll be using an example dataset derived from human ovarian epithelium. This is a large
dataset but we’re only going to look at a subset it; a single fraction which has 17,216
MS/MS spectra.

The dataset was searched using SEQUEST from the BioWorks package and with Mascot
2.2 against two different search databases 1: The human sequences from SwissProt and 2:
the IP1 Human database

Both databases were concatenated with random sequences to give an estimate of the False
Positive Rates.

We’re going to do a comparison of searching between the two databases. The IPI Human
database now contains just over 80,000 protein sequences compared with just over 20,000
human protein sequences in SwissProt — does the increased coverage in IPI Human result in
increased coverage in our search results?

Unlike for Mascot Daemon searches, Integra doesn’t try and run the BioWorks SEQUEST
job —the end user needs to run the searches themselves and have Mascot Integra pick up the
results files.

Once the searches have been completed, Integra can be pointed towards the result files (in
this case BioWorks srf file (and also the Mascot .dat results)) and it will then generate the
ScaffoldBatch job. Again, here we’re going to process each search set differently, so we’ll
get 2 different Scaffold search results.



Workflow
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A: Upstream workflow — this tracks the main experimental steps involved in generating the
MS/MS samples, so we can track our protein extraction, reduction & alkylation steps,
digestion and purification conditions and chromatography steps.

B: Unlike with Mascot searches, Mascot Integra does not try and run the additional search

engines — you run the searches as you would normally (e.g. through BioWorks), then point
Mascot Integra towards the generated result files.



- BiowarksBrowser IS [=]
Display Options _Actions Taols _ Help

DF- -8 -H- &S lmD @ e $weo X = 2
] ] )

RT: 0.01-60.03 =]
DTA Informaton .19 3483 e
Scans, Char | _Time (s) ﬁ’ 28487
r 2.3 1 TICF: M3
5 ] 2201 27.90 CBSD0155-
B72 i B 020212
4.3 1 “ 48.17
P i ul\m Ll 1l in A |
5,42 0 2 SEQUEST Search
6,43 i &
-6 U H Basio | DTAFitering| SEQUEST Ouee |
8,73 0 E Location of Search
8, 3 o @ EiefFolder: [C:\Bagley\Sequest_results\Search?WCBSODISE0202 .,
0, +3 il =1
io a2 . = I¥ Use a unified search fle (SAF) 5528
&
11,43 9 IV Feiform DT4 Generation
11,42 0
[ 12,43 L Sean fimits: [191535
12,52 0
13,42 [ Instument type: [| 70,070 XL/AXT = Moty |
13,73 0
g u he tate -
e ’ Lse charge state: [aus =]
14,42 0 Menlevel oy =]
16,43 0 58 &0
Fics : e T a— 4
17,43 0 Sequencetag [ Number of traces: 1
17,42 0
13,42 0 < r I Aemove any existing 074 fles
13,43 0
1 CBS00155-02-02-12#1 RT. 0.008 NL 418 W Perform Seaich
g F: ITMS + p NSI Full ms [400.00-1400.00]
1 P L ! Seaich parameters: [ £\Balgley\Sequest_iesulls\Search3mb8_baigley_ 7| Edt..
E 1005 ¥ Load the SEQUEST search results when finished
5 E ¥ Remoye any existing OUT fizs
[i] 904
! 503 StertSearch | Defouits | [ Close Hen | |7 8
o ]
0 = 704
0 5 .3
i £ 803
2 2 503
i Py E
: = 404 7725
L] e 3 4453
5 T 203
il 203 75286
i El 4500 5193 B60.9
0 w3l Jhy [ 023.9 [ Jea l
1 3 o e it it L
o I e M
0. 400 500 600 700 800
3
Ready | laaw £

Here we are in BioWorks with some of the raw data loaded and ready for searching. You
just have to submit the search to SEQUEST in the normal way — note that here we are going
to produce .SRF unified search result files. Scaffold can handle other SEQUEST result files
such as .out files etc, but if you’re using BioWorks then the .SRF unified files are much
easier to handle.
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Once the search is completed, you’ll have a set of .SRF files — the next step is to point
Mascot Integra towards these and get it to setup and run ScaffoldBatch.



Running the ScaffoldBatch Experiment
task

e Should be familiar to anyone who has
manually set up a Scaffold analysis
< Define biosample and associate result files
*Choose analysis thresholds
= Specify X!Tandem analysis options (if you wish).
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Now we’ll run through how you set up and run ScaffoldBatch from within a Mascot Integra
experiment. The steps involved should look very familiar to anyone who has run an
analysis through the main Scaffold interface.

The three main steps are:
1. Pick your sample (biological sample) and associated the search result files with it
2. Choose the analysis thresholds

3. Specify any integrated X!Tandem analysis options if you want Scaffold to run an
X!Tandem search for you
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Running the ScaffoldBatch task will produce both a standard Scaffold .sfd result file and a
protXML export file. The protXML file will be automatically parsed and imported into the
database, and the .sfd file will be attached to the parsed results in the database. The .sfd file
will then be available from the database for any user who has access to the parsed results to
download and open. Proteome Software provide the free Scaffold viewer for use on client
PCs which do not have a Scaffold license allowing users to look at, but not to modify or
analyse, the .sfd file. So these are are combined results from SEQUEST and Mascot shown
in the Scaffold viewer.
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Home © Projects © Studies © Experiments © Samples © Instruments & Mascot_Search &

Run Scaffold(EXP-090500468-2131)

Select Scaffoldbatch server for new group

Select Scaffoldbatch service to use:
Please note: only services currently available are shown IKOALA 'I

MASCOT
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First, you select the system your copy of Scaffold and ScaffoldBatch is installed and

licensed on.
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MASCOT/ntegra

Home & | Projects © Studies & | Experiments © | Samples & | Instruments & | Mascot Search © | Mascot Data Mining &

| |RuN Scaffold(EXP-090500468-2131)
Biosample 1: |S-UQUSZZ-UUUll - Hurnan avarian epitheliurn fraction lZ;I
Category: l—
Analyse as MudPIT: r
Database: |SwissprotﬁHuman7Decoy wersion 07052009 ;I
Instrument to be used for run |I-USU4UUDU4 - Therma LTQ ;I
Path to files: [\4127.0.0,14Test Data% Browse for location
Scan subdirectories: mf
File filter: *srff
Path to files: lm Browse for location
Scan subdirectories: r
File filter: W
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Next you define the Scaffold *Biosample’ — including the FASTA database the search was
carried out against, the instrument the MS/MS run was done on and also point the system
towards the location the result files are in and specify a filter to pick out the files. You can
easily specify multiple scan locations and filters for a single biosample. In this instance,
this allows us to pick up both the SEQUEST .SRF and the Mascot .dat result files.



MASCOTIntegra

Home & | Projects © Studies © | Experiments © | Samples @ | Instruments @ | Mascot_Search ©

Run Scaffold(EXP-090500468-2131)

Import file?
" Path
I %4127.0.0.15Test Data\ASMS20., tabase comparison\SwissProthCBS00155-02-02-12 51f
I %127.0.0.1\Test Data\ASMS20094Fr,. INDatabase comparisoniSwissProthFO0Z616 .dat

11127.0.0,1\Test DatalASMS20094Fraction
12\FulliDatabase comparison!SwissProbiFO02616.dat
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The system then scans the specified location and picks out matching files, which you can
then check and exclude and result files you’re not interested in submitting to Scaffold.
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Home & | Projects & Studies & | Experiments & | Samples & | Instruments ® | Mascot_Search & | Mascot_Data_Mining &

Run Scaffold(EXP-090500468-2131)

Biological sample 1: 5-090522-00011

//127.0.0.1/Test Data/ASMSZ009/Fraction 12/Full/Database comparison/SwissProt/CBS00155-02-02-12 srf
Operations i A/127.0.0.1/Test Data/ASMS2009/Fraction 12/Full/Database comparison/SwissProt/FOD2616 dat

Task M Add additional biological sample
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You can then go back and setup another Biosample if you wish.
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MASCOTIntegra
rojects © | Studies © Expgments © | samples ©| Instruments & | Mascot Search © | Mascot Data_Mining &
} |Run Scaffold(EXP-090500468-2131)
" |Genera I Minimum Thresholds:

Protein probability (%) IZU—J;I
Min na. peptides:m
[ Peptide probability (%) ISU J;I
© Use Individual Program Thresholds
2 Accept Charge +1
I Accept Charge +2
¥ accept Charge +3
2 accept Charge +4 and higher
min WTT:[0 =]
I Use Mascot scores: :
Ion - Indentity Score: lW—Jll
lon Scors (+1): |
lon Scors (+2): lan—Jﬂ
lon Scare (+3): lw—ﬂ

| lon Score (+4): T |

"| " use SEQUEST scores: :

‘| Delacn: | |
RCorr (+1): | |
MCarr (+2): lzs—Jll
KCorr (+3): | |
HCorr (+4): las—Jﬂ
I use %1 Tandem scores:
-Log(E-Valus): |

-
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The next step is to specify the export thresholds. The thresholds you specify here will
determine which protein and peptide hits are going to be exported into the protXML result
file by ScaffoldBatch. Since we can do additional filtering and comparisons once the data is
in the Mascot Integra database, in this instance we want to import more than just the high
confidence hits, so we’re going to change the thresholds.

Now we’re going to include all protein hits including one hit wonders, with a peptide
probability threshold of 50% and the protein probability threshold of 20 percent. Just like
when you’re running Scaffold interactively, you can alternatively specify search engine
specific thresholds instead. One thing to note if you’re running Scaffold on Mascot search
results - I’ve tended to find that Scaffold is quite conservative with Mascot hits. Scaffold is
taking its thresholds for Mascot from the identity threshold which we tend to find is quite
conservative (if you’ve attended many of our past user group meetings you’ll have seen
many talks where we’ve advocated using the less conservative homology threshold) — for
example, for this dataset 1’d be quite happy to drop the peptide probability threshold from
Scaffold for Mascot matches to 0.8 as this actually gives similar results to using the
homology threshold in Mascot and with a low FDR.
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MASCOTintegra P53

Home ©| Projects © | Studies ©| Experiments © | Samples © | Instruments © | Mascot_Search © | Mascot_Data_Mining © | Utilities ©

Run Scaffold(EXP-090500468-2131)

Batch description Search 1: SEQUEST & Mascot vs Human SwissProt

Operations A I7 candense data while laading?
T [T analyze with XITandem? [¥ search subset database?
E Add extra modification Selected variable modifications
H —

15dB-biotin ﬂ Carbarnidomethyl
5 ZHPG Oxidation
R 4-ONE
a-type-ion
AccQTag
Acstyl
Acetyl:2H(3)
ADP-Ribosyl

AEBS e
AEC-MAEC

ala->Asp M‘
Ala->Glu ZRemove
Ala-=Gly

Amidino =l
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The next step is to define any search conditions for use with X!Tandem. Scaffold comes
with X!Tandem incorporated into it and you can (optionally) carry out an X!Tandem search
for incorporation into the Scaffold results; either against the whole database or just against
those protein hits identified in the source results files. You can also specify any additional
variable modifications, or define a custom variable modification ‘on the fly’.
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Help SiteMap LogOff

MASCOTIntegra

Home & | Projects © | Studies © | Expe nts | samples © | Instrumen ts © | Mascot_Search © | Mascot_Data_Mining © | Utilities ©

| [Run Scaffold(EXP-090500468-2131)

Result import status

[Description [status [comments
[Search 1: SEQUEST & Mascot vs Hurnan SwissProt [Queving  [1ob queuing on Scaffoldbateh server

To refresh the page click this button: _Refresh

Do not use the browser refresh button as yeu will lase any task and experiment nates you have added. This page will automatically refresh every 80 secands.

Operations
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Now, just as with carrying out Mascot searches from Mascot Integra, you can sit back and
leave the system to run everything in the background — you don’t need to stay logged into
the system. It’ll run ScaffoldBatch automatically, pick up the resulting files, parse and
import the protXML results and attach the Scaffold .sfd result file to the dataset in the
database (so any user with access to the results in Integra can easily also access the original
Scaffold results).
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Result Import

» Additional values not present in protXML
are calculated during result parsing/import
including:
eProtein mass
eProtein pl
ePeptide start/end positions and flanking residues
*Missed enzyme cleavage points

e Results then appear in lists alongside
Mascot results

' ‘ ! SCOT Using Scaffold to support additional search engines in Mascot Integra {MATR]X
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During the parsing phase, Mascot Integra calculates and stores some additional information
about the protein hits not included in the protXML file, including the protein mass and pl,
peptide start/end & flanking residues, missed enzyme cleavage points in the peptide. Once
the results have been imported, then they are accessed in Mascot Integra in the same way as
imported Mascot search results.

19



Results overview

» SwissProt human sequences
«1074 protein hits (990 target, 84 decoy)
«1018 protein hit ranks (84 decoy)

e |Pl Human
«2266 protein hits (2166 target, 100 decoy)
«981 protein hit ranks (100 decoy)

e 20 of the 53 protein hit ranks ‘missing’
from IPI Human are ‘1 hit wonders’.

' ' ' SCOT Using Scaffold to support additional search engines in Mascot Integra {MATR[X
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After processing the results with Scaffold we can see that we have many more protein hits
from IPI Human with only a slight increase in the number of decoy hits. However, the
number of individual groups of proteins has actually slightly decreased (there are 53 fewer
target protein hit ranks). This suggests that many of the additional protein hits from IPI
Human could be as a result of increased redundancy in IP1 Human compared with SwissProt
human.



Viewing results 1: HTML reports

e Similar to the standard protXML XSLT
result view

e Shows additional information and formats
the results in the Mascot style

*Results can be filtered using user defined SQL
filters
e Lacks some of the additional information
from Scaffold (e.g. more like looking at a
result from the TPP)

' ' ' SCOT Using Scaffold to support additional search engines in Mascot Integra {MATR[X
© 2009 Matrix Science SCIENCE.

This means that once the protXML results are imported into Mascot Integra, you can use
them in much the same way you would any Mascot results imported into the system,
including being able to manually validate and approve protein and peptide matches. There
are four main ways to view results from within Mascot Integra. Option 1 is to view
relatively static HTML based reports. For those of you familiar with the Trans Proteomic
Pipeline, these reports show a similar level of information to the standard XSLT reports
generated from that. It does include some additional information so that the view is also a
bit like looking at a standard Mascot HTML report (master_results report). However,
Integra adds some additional functionality such as being able to filter the reports with user
definable filters, approve protein hits and view different chunks of the report rather than the
whole report in one go.
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/koala:8080/ topaz /rc?command=page&page=MasterResultsMS - Microsoft Internet Esiplorer

| B Edt vew Favortes Toos help
nteara Help SiteMap L
MASCOT/nteg
Home ©| Projects © | studies © | Experiments | Samples © | Instruments © | Mascot_search © | Mascot_Data_Mining © | Utilities ©
I select/deselect all protein hits L]
1 selected hit: sp|P0275814LBL_HUMAN Serum albumin OSHormo Sapiens GNZALE
I™ Check to approve protein and peptide matches.
|
Ll
lcomments: =
@ 5p|P02768|ALBU HUMAN Mass: 69343 Probability: 1.0 Spectrum ids: 0.0% Coverage: S0.7%
lserum albumin 057Homo sapiens GN2ALB
Approve
Na’l_tm weight p nspadjp nsp Total Peptide group Mr(Calc) Start End Miss Charge Peptide
2 1095 0 19 2 1370460 167 196 0 1 K.AAFTECS7.02]C[57.02]QAADK A
2 1 0942 0 1874 2 1370.505 167 196 0 1 K.AAFTECS7.02]C[57.02]QAADK A
4 1 0649 0 0649 1 1372484 187 198 0 1 K.AAFTEC[S7.02]C[S7.02]QAADK A
4 105 o 05 1 1372495 187 198 0 1 K.AAFTEC[S7.02]C[57.02]QAADK.A
~ 1 085 o 1235 13 873.434 250 257 0 1 K.MAEFAEUSK.L
4 1 085 o 47 s 879570 280 257 0 1  K.AEFAEVSK.L
4 1 085 o 19 2 880537 280 257 0 1  K.AEFAEVSK.L
~ 1 08l 0 1685 2 1304687 301 310 0 1 KEC[S7.02]C[S7.02]EKPLLEK.S
~ 1 095 0 475 5 1225637 35 44 1 1 R.FKDLGEENFK.A
~ 1 095 0 098 1 1227805 35 44 1 1 R.FKDLGEENFK.A
~ 1 095 0 38 4 1148040 66 75 0 1 K.LVNEWTEFAK.T
2 1 095 0 475 5 1148712 66 75 0 1 K.LVNEWTEFAK.T
2 1 095 0 38 4 1149554 66 75 0 1 K.LVNEWTEFAK.T
4 1 0512 0 0512 1 1150602 66 75 0 1 K.LVNEYTEFAK.T
4 1 0785 0 0,765 1 788,649 256 264 0 1 KLVTDLTKY
4 1 098 0 5728 7 962,675 376 383 0 1 KTYETTLEK.C
~ 105 0 8348 10 983527 376 383 0 1 KTVETTLEK.C
4 1 063 0 0639 1 984502 376 383 0 1 K.TVETTLEK.C
4 1 085 o 085 1 1370.153 187 198 0 2 K.AAFTEC[S7.02]C[S7.02]QAADK.A
~ 1 085 o 76 8 1371275 187 198 0 2 K.AAFTEC[S7.02]C[S7.021QAADK.A
~ 1 085 o 0es 1 1371643 187 198 0 2 K.AAFTEC[S7.02]C[S7.021QAADK.A
~ 1 085 o 285 3 1373350 187 198 0 2 K.AAFTEC[S7.02]C[S7.021QAADK.A
~ 1 0% o 0ss 1 1373917 187 198 0 2 K.AAFTEC[S7.0Z]C[S7.021QAADK.A
~ 1095 0 18 2 1374.577 187 198 0 2 K.AAFTEC[S7.0Z]C[S7.02]1QAADK.A
2 1 095 0 13 2 879.132 250 257 0 2 K.MAEFAEVSK.L
4 1 095 0 14.25 15 860,263 250 257 O 2 K.AEFAEVSK.L
4 1 098 0 085 1 §80.533 250 257 0 2 K.MAEFAEVSK.L
4 1085 o 0ss 1 882076 250 257 0 2 K.MAEFAEUSK.L
~ 1085 o 085 1 1553404 384 396 0 2 K.C[S7.02]C[57.02]ARADPHEC[S7.02]YAK.Y 5]
[ [ [ [ [ [Sdiocalintranet

Here we have an example of an HTML report generated from within Integra. As you can
see it looks fairly similar to a standard Mascot result report, but we have the additional
protXML associated columns, such as Weight, nsp. We also have checkboxes available for
manual validation of the protein and peptide hits.



2 http:/ /koala:8080/ topaz /rc?command=pageipage =Protein¥iewMsgmascotsearchid=mss-22052009-000078:ac - Microso INternet EXploFer

| B Edt vew Favortes Toos help

MASCOT/ntegra

ProtXML Search Results
Protein View
Project Id:

Project Description:
Study 1d:

Experiment Description
Match to: spIPO2766|ALBU_HUMAN Probability: 1
i LB

m albumin 05?Homo sapiens GN2A
Found in search of EXP-090500464_-1025100705 5fd

Nominal mass (Mr): 69321.5; Calculated pl value: 5.92
NCBI BLAST search of sp|P02766|ALBU_HUMAN against nr
Unformatted sequence string for pasting into other applications

Cleavage by Trypsin: cuts C-term side of KR unless next residue is P
Sequence Coverage: 50.7%
Matched peptides are shown in bold red

1 MKWUTFISLL FLFSSAYSRG VFRRDAHKSE VAHRFKDLGE ENFKALVLIA
51 FAQYLQQCPF EDHVKLVNEV TEFAKTCVAD ESAENCDKSL HTLFGDKLCT
101 VATLRETYGE MADCCAKQEP ERWECFLQHK DDNPNLPRLV RPEVDWMCTA
151 FHDHEETFLK KYLYETAREH PYFYAPELLF FAKRYKAAFT ECCQRADKAA
201 CLLPELDELR DEGRASSAKQ RLKCASLQKF GERAFKAWAV ARLSQRFPEA
251 EFAEVSKLVT DLTKYHTECC HGDLLECADD RADLAKYICE HQDSISSKLR
301 ECCEKPLLEK SHCIAEVEND ENPADLPSLA ADFVESKDVC KNYAERKDVE
351 1 RHPDYSVVLL LRLAKTYETT L

401 FKPLVEEPQN LTKQNCELFE QLGEYKFQNA LLVRYTRKVP QUSTPTLVEV
451 SRNLGEVGSK CCRHPEAKRM PCAEDYLSVYV LNQLCVLHER TPVSDRVTKC
501 CTESLVHRRP CFSALEVDET YVPKEFNAET FTFHADICTL SEKERQTRKQ
551 TALVELVKHK PRATREQLKAL VMDDFAAFVE KCCKADDKET CFAEEGKKLY
601 ARSQARLGL

Click _hers | 4o view a printer friendly version of this page.

Show predicted peptides
Sort Peptides By | @ Residue Number (" Increasing Mass (" Decrsasing Mass

Start-End Weight p nspadjp nsp $-090522-00011 Mr{calc) Miss Sequence

3544 1 095 475 v 1225.637 1 RFKDLGEENFK.A
344 1 095 0.95 v 1227.605 1 RFKDLGEENFK.A
as-44 1 095 2.05 v 1225255 1 RFKDLGEENFK.A
3s5-44 1 095 10.45 v 1226.44 | RFKDLGEENFK.A
3s-44 1 095 38 v 1227.414 1 RFKDLGEENFK.A
35-44 1 095 0.95 v 1228347 1 RFKDLGEENFK.A
3s-44 1 095 19 v 1220513 1 RFKDLGEENFK.A
3544 1 095 19 v 1225539 1| RFKDLGEENFK.A
344 1 095 9.004 v 1227.016 1 RFKDLGEENFK.A
as-44 1 095 0.95 v 1227.585 1 R.FKDLGEENFK.A
37-65 1 0095 0.95 v 3423.823 1 K.DLGEENFKALYLIAFAQYLQQC[57.02]PFEDHVK.L

=18l x|

|

In addition to the main protein hit list, we can get a protein view for any of the hits, showing

protein coverage, peptide match positions etc.

What we can’t generate though is a peptide fragmentation view though as protXML doesn’t

include enough information to generate this.

Doesn't contain peptide level information. If you want to see the fragmentation details
you’ll need to open up the original Scaffold sfd file. Since the ScaffoldBatch task
automatically attached/associated the sfd, that file is available for downloading from the
Browser and if you have the free Scaffold viewer installed on your client PC, you can open

up and view the Scaffold file.
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Viewing results 2: Mascot Integra
Results Applet

e More dynamic results view
* Primary results interface in Mascot Integra

e Faster to use for large datasets - only
fetches the data you are currently viewing

e Shows additional information from Scaffold

e Can link out to Scaffold sfd file if
Scaffold/free viewer installed

' ' ' SCOT Using Scaffold to support additional search engines in Mascot Integra {MATR[X
© 2009 Matrix Science SCIENCE.

Our recommended result interface in Mascot Integra is the Java results applet which offers a
more dynamic result interface and is more like using the main Scaffold viewer than the
static HTML reports.

The applet is much faster to use when viewing large datasets as it only fetches the current
slice of results you are looking at, making examining large datasets a far more practical
prospect. It also offers more advanced and dynamic filtering options (at both a protein and
peptide level).

More of the additional information from Scaffold which has been included in the protXML
export is shown.

As with the HTML reports, we can’t generate a peptide fragmentation view. You can open
up the original Scaffold sfd file easily though if you have either Scaffold or the free Scaffold
viewer installed on your client PC.
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Mascot Integra Results Applet =T
in

cen G proteincentrcvien | [Zapprove | R unasprove in
tit rank (a) Accession_ Description Hass o Peplids sequences matehed | % Spectrumids W 503052200011 | CBs00155-02-0
o [POZ763 ALBL_HLMAN |5 T 5319 1 | ] 7_‘#.
p|P12111|COBA3_HUMAN | Col d ns G? COLEAT 3534 | |} Joes | | v
o[P60703 ACTE_HUMAN At faris 1 o | v
oIP62736 ACTA_HUMANL " 1 | v
b v 4
> =0 2 A
D 7 v
o P35579 MFHD_H || v "
oIFIZ103]COBAT_HUMAN | (=0 | v
0 o[P21353 [FIvA_FUMAN Jozss | v
1 o[P3555 FoiN1_HUMAN foass | v
2 [PO0335 LDrA_HLITAN fozzs | v
3 o POOY50|CERL_HUMANL foar | v
4 o[F15527 [TIHI_HUMANL foaiz | v
5 p|P01024|CO3_HUMAN I 0.201 v v r
-  IT— N . |
Query Nofl| Wweight | Charge | Mr(Calc) Start End MSP Total |SRank | M-k Peptide. C-te. ‘ariable mods 5-090522-00011| CBS00155-02-.
58 o 6884 [129  [138 95 CY 5 LLAELEQLK 3 7 X -
59 o 310.544 330 400 .95 95 1 ] MALDIELATYR [15.991ALDIETATYR v 095
60 o 2 319.032 186 195 |1 .95 e 2 0 R EKLQEEMLOR E KLQEEM[15.991LOR v 095
61 o 2 319534 186 195 |1 .95 195 [1 1 R EKLQEEMLOR E KLQEEM[15.991LOR v 095
62 o 2 668847 424 438 95 CY 2 R ETNLDSLPLVDTHSK R v 095
v 363 o 2 05.108 334 341 95 628l [1 3 GTNESLER [ v 095
L T T T Z L ALLEOL v 095
R [T [ R R KL—
v w6 fto 5 foseses o1 oo |1 foos 1o 5 s & KLLEGEESR
e o 2 S35 p22 pad 1 foes 085 1 s r e Peptide match was also Found in the Following proteins:
6o o 2 fswaes 220 pas |1 fosi  pede i s R
7o fo 2 fismass ses s |1 fosss  pome i o r oo 5P| POSTET|K2CE_HUMAN
7 fo 2 e s s i foss  pes i TR o |POa7Ze|K2CT_HUMAN El

Protein View | Taxonamy | Family | Annotation | Spectrum | Lons mtched | Evtor ditribution | Top ten auery matches | Ssarch summary |

Protein view for splPO8670]VIME_HUMAN Vimentin OS?Homo sapiens GN?VIM

a8

1 STRSVSSSST RRMFGGPGTA SRPS3SRSYV TTSTRIYSLG SALRPSTSRS
51 LYASSPGGVY ATRSSAVRLR SSVPGVRLLQ DSVDFSLADA INTEFKNTRT
101 HEKVELQFLH DRFANYIDKY RFLEQUNKIL LAFLEQLKG] GESRLGDLYE
151 EENRELRRQV DQLTWDRARY EVERDNLAED THRLFEKLQE EMLOREEREN
201 TLQSFRGDVD NASLARLDLE FKVESLQEET WLKKLHEEE TQELQAQT(E
251 QHVQIDVDVS
301 AKQESTEYRR

351 AVEAANYQDT TGFLODETQN MKEEMARHLR EYODLLNVEY ALDIETATYR
401 KLLEGEESRL SLPLENFSSL NLRETHLDSL PLVDTHSKRT LLIKTVETRD
451 GOVINETSOH HDDLE

Seguence coverage: 29.5%

This is one of our Scaffold/protXML results viewed in the Results Applet. Here we can see
some of the additional columns available. These include:

For protein hits — the assigned probability value and the percentage of spectra assigned to
the protein hit. For peptide hits — the weighting associated with the peptide and the assigned
probability. The other common protXML values such as the number of sibling peptide
(NSP) etc are also available — the applet lets you dynamically add an remove columns from
the report.

The applet also allows you to view the additional information that comes back from
Scaffold as an extension to the standard protXML export. This includes which biological
sample each protein or peptide was found associated with, and also details about the
presence of the protein or peptide match within each of the source peaklist files the Scaffold
results were generated from.

Some additional features — Scaffold tries to unambiguously assign peptide matches to a
specific protein hit. If Scaffold has assigned a peptide to the current hit (which means it has
been used in calculating the protein hit details such as the protein probability, % spectrum
ids etc), then it is shown in bold face as we can see here. However, if there is some
ambiguity about the assignment the the applet flags this up by showing the hit in italic.
Hovering over the match will bring up a tool tip which includes the information about which
additional proteins the peptide could have been associated with. Therefore in this case,
these peptides were assigned to VIME_HUMAN by Scaffold, but the italic face is telling us
that there are alternative assignments. If we now take a look at one of those possible
matches — K2C8_HUMAN
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Mascot Integra Results Applet

Fie Fiter Processng Help

Explore |
€ bt cericien @ protei centrcvew | [Zapprove | Eunaperove [cocs uman Fid
|5 Searches it rank (a) #Accession Description Mass P Peptide sequences matched | % Spectrum ids 5-090522-00011 | CRS00155-02-0
[0 EXP-090500464 p|QLESSS|DPYLZ_HUMAN | Di 057Homo sapiens GN7DPYSLZ N
. | i [P06744|GEPT_HUMAN Glucose-6-phosphate somerase 057Homo sapiens GN7GPT 03z v "
n|P23254|PPIB_HUMAN Peptidyl-prolyl cis-trans isomerase B OS57Homa sapiens GI7PPIB 032 v v 1
n|P13483 |RINI_HUMAN Placental riboruclease inhibitor O57Homo sapiens GRI7RRH 032 v v
p|P0B727|KIC1S_HUMAN | Keratin, type I cytoskeletal 19 057Homo sapiens GN7KRT1S. 03z V4 v
p|P62244|R515A_HUMAN | 405 ribosomal protein 515a O57Homo sapiens GNZRPS 156 9 032 v v
p|P16124|RL7_HLUMAN 605 ribosomal protein L7 O57Homa sapiens GM7RPLT 9 032 v v
p|P11766 |ADHX_HUMAN | Alcohol dehydrogenase dass I chi chain O5?Homo sapiens GH7ADHS. 9 032 v v
p|PB0723 |BASP_HUMAN rain acid soluble protein 1 057Homo sapiens GRFBASPL 9 032 v v
p|QENWSS|ZN446_HUMAN | Zinc finger protein 446 O57Homo sapiens GHPZHF446 83 032 v v
p|Q26RP7|GIST4_HLUMAN salactose- 3-O-sufotransferase 4 O57Homo sapiens GN7GALIST4 837 032 v v
p|PA4243 |H33_HUMAN Histone H3,3 O57Homa sapiens GN7H3F34 837 032 v v
n|P02763|A1AG1_HUMAN | Alpha-1-acid glycoprotein 1 O57Homo sapiens GNPORML 032 I I
55072 | TERA_HUMAN Transitional endoplasmic reticulum ATPase 057Homo sapiens GN7WCP 026 v v
K2C5 11 e
I
Query Mo | weight [ Charge | Mr(Calc) [ Start | End | Miss [Probabity| NP | Total | Rank |h-te Peptide [cee. | Varizble mods [-090522 00011 cesonizs-0-
v 365 1o 7 1060.355 02 [#00 i .95 475 s 6! Lcocoon I LI LI
v 366 1o 7 1060.564 02 400 i .95 9 7 g3 KLLEGEESR
v a9 10 2 |ussasm zrs  zee 95 095 1 1960 R A X . ) .
v 1941 10 7 2033761 158 175 |1 085 95 1 1941 ol Peptide match was also found in the following proteins:
v iz 10 2 fowesz 3 32 895 095 1 192 R L
v a9 10 2 |uzmsid 32 361 95 095 1 190 i{ sp|POSE70[WIME _HUMAN*
v a9t 10 2 |nisiss zss 794 95 Bes 1 944
sp|POE729|k2CT_HUMAN
* peptide was assigned by Scaffald o indicated accession

Protein View | Taxonamy | Family | Annotation | Spectrum | Lons mtched | Evmor dstribution | Top ten uery matches | Ssarch summary

Protein view for splPO5787|K2C8_HUMAN Keratin, type II cytoskeletal 8 0S57Homo sapiens GN?KRT8

 — O ——— - - - — —

1 SIRVIQESYK VSTSGPRAFS SRSYTSGFGS RISSSSFSRY GISHFRGGLG
51 GGYGGASGHG GITAVIVNQS LLSPLVLEVD PNTQAVRTQE KEQTETLNNK
101 FASFIDEVRF LEQUMKMLET KWSLLOQUKT ARSHMDMMFE SYIMNLERQL
151 ETLGQERLKL EAELGHMOGL VEDFKNKYED ETNRRTEMEN EFVLIRKDVD
201 EAYMWKVELE SRIEGLTDET NFLRQLYEEE TRELQSQISD TSVVLSIDNS
251 RLDNDSITA EVRAQYEDIA

301 RTKTETSEMN RNISRLOAET EGLKGURASL EAATADAEQR GELATKDANA
351 FLSELEAALQ RAKODMARQL REYQELMNVE LALDIETATY RKLLEGEESR
401 LESGHQNMST HTKTTGGYAG GLSSAYGGLT SPGLSYSLGS STOSGAGSSS
451 FSRTSSSRAV VVKKIETRDG KLVSESSDVL PK

Seguence coverage: 13.7%

We can see those matches again, but they’re not being shown in bold which means Scaffold
did not assign the match to this protein. If we take a look at the tooltip, were now getting
the additional information that Scaffold in fact assigned these peptides to VIME_HUMAN.



R
ProtsML peptide prob == 0,95 open... |iEave
I jlprobabi\ity jl>= jl 0.95 j Add Reset

PEFTIDE_PROEABILITY >= '0.95'

Delete

Apply Clear Cancel

Protein hit filters* 1ol %]

Protein Mass

Probability

Mo peptides matched

Al al Al s

Peptide sequences matched

Mo peptides matched after Filker

W
i

2]

Percentage coverags

Pratein length

Protein pl

I | K K

Al alal A

% Spectrum Ids

Apply Clear Cancel

' | ' SCOT Using Scaffold to support additional search engines in Mascot Integra {MATR]X
© 2009 Matrix Science SCIENCE.

The applet also allows extensive filtering of the results at both the peptide level (via user
definable SQL filters) and the protein level
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' ' ' SCOT Using Scaffold to support additional search engines in Mascot Integra {MATR[X
© 2009 Matrix Science SCIENCE.

Within the Applet you can also plot graphs from either the protein or peptide level
information — here we’re plotting the number of peptides matched against the calculated
protein isoelectric point; we can see that there is a cluster of proteins with a larger number
of peptide matches around the pl range of 4.5-6.4.
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Viewing results 3: BlastCluster

» Uses NCBI BLAST to cluster protein hits
together based on sequence
homology/identity

e Can use to compare between imported
Mascot and protXML results

e Can group together searches based on
shared protein clusters

' ' ' SCOT Using Scaffold to support additional search engines in Mascot Integra {MATR]X
© 2009 Matrix Science SCIENCE.

Mascot Integra can produce a cluster report using NCBI BLAST Cluster to group together
protein hits based on the primary protein sequence and not on shared peptide matches.

This allows us to generate a report which directly compares between Mascot and protXML
searches which have been imported into the system. The source searches can be grouped
together based on their shared protein clusters.
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Ele  Ede

8080/topaz /rc?command=page&page=ClustersearchMS - Microsoft Internet Explorer

View Favortes Toos Help

Q-0 ) @) | S Lromre @] (0 &

a3

Address [&]

Tustert

5<-000000000000023
BLAST clustering percentage identical residues threshold: 40
BLAST clustering minimum length coverage threshold: 0.5

Specified thresholds required on one strand only

Mascot Searches used:

Comparisan table

Cluster1

ribonucleoprotein component

NBBES EEENUSN T Wh3
~oE00 oONUENN I wn3

Gene_Symbal?FGA Isaform 1 of Fibrinagen alpha chain v
Cluster2

Gene_Symbol7SEPT2 Septin-2 (44
Cluster3

Gene_SymbolANKAS annexin V1 isofarm 2 Vv
Clusters

Gene_Symbol?ITIH3 Isoform 1 of Inter-alpha-trypsin v
inhibifor heavy chain H3

Clusters

Gene_symbalrcan Complement Ca-A Vv
Clustere

Gene_Symbal?PLECI Isafarm 1 of Plactin-1 (44
Cluster?

Gene_symbolTPOSTN Isofarm 1 of Periostin Vv
Clusters

Gene_Symbol?STATL Isoform Alpha of Signal transducer v v
and activator of transcription 1-alpha/beta

Clusters

Gene_SymbolTHSPAS HSPAS protein Vv
Cluster10

Gone_Symbol BGN Biglycan v
Cluster11

Gene_symbol7HSPS0B1 Endoplasmin v
Cluster12

Gene_Symbol7PPLA Peptidyl-pralyl ds-trans isomerase & ¥ ¥
Cluster13

Gene_Symbal?NIDL Isoform 1 of Nidogen-1 v
Cluster14

Gene_SymbolZEFTUDZ 116 kDa US small nuclear v

Search Title: Search Database: Sample
Group 1
mss-27052009-00002 CiDatabases for talksprot_human_plus_random_05052009 fasta S-030522-00011
7052009-00001 CiDatabases for talkipi HUMAN_plus_decoy_07052009 fasta  S-090522-00011

|8 Local intranet

Here we’ve clustered together the results from the two different searches — as we can see the
top ranked clusters are present in both searches.
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0ala:8080/topaz/rc?command=pagetpage =ClusterSearchits - Microsoft Internet Explorer

B EGR Wew Favorkss Iods Help ]
Cluster 2 =l
Top Hit: IPLIPI00014177 Tax_Id79606 Gene_Symbol?SEPT2 Septin-2
o5 Score
Cluster contains:
a 1d—Descrint prat Mass o neatides matched N A ncatid
!
[ Tox.. g septin g scform 3 p-1 e . o I
SEPTS HUMAN mes-27052009-00002 Septin 01 -t ssaeaaz 2 o r
T X Septin® roform o P a o
Tax_i > septin 9 isoform ¢ p=1 63647.5 4 o =
Tax_s y_ septin 9 isoform d p=1 52895.29 4 o ]
T cona Fus3s7S, highly simiarto o
e poss  sosoas 2 o
T g Isoform 1 of Septin-7 peoss  soronos s 0 1508
mss-27052009-00002 COC10 protein homoiog =085 50661.93 3 0 Jaa7
[ [ - rsoform 2 of Septn-7 p0ss  sosees s o ] 1450
SEP11 _HUMAN  mss-27052009-00002 Septin-11 =085 49380.24 2 0 C Jazo
T ¥ Septing soform e = et z o 1222
o cona Fusasas, hiahly simiarto Lo
Septne? P ¢ 0
IPLIPIOnA7 1851 ms-27052009-c0nss (3103608 Gone_SymbolSEFTR CONA FISSA67, haply simler .y sssazs2 12 o 1200
Tax.. g Septinz = ases06 . o J01
SEPTZ HuNAN _res-27052005-00002 e Ao e =y prveyn : : 1501
T X Septin s sotorm ¢ o Ses0014 3 0 J335
T % protein . -
Tk - sssz2zs 2 o
T g smiartoseptns et serea B o 1
IPLIPIO0s71679 Tax . 22 k03 protein put 222006 “ o ——
Cluster 3
ClLater Present in: mss-27052005-00001,mss-27052009-00002
Top it FIPIO0002455 Tax. 1073608 Gane. SymbalPANRAS annesin V1 iscform 2
Scorer 0
Cluster contains:
Accession | Mascot searchid  Description Protein Score Mass  No peptides matched No approved peptides
ANKAG_HUMAN  mes-27052009-00002 Calphobindin 77 put 7ssss.26 5 o r
ra . Amnein 46 et 7ssss.zs 2 o r
T . annexia Vi sofor 2 put 7e2sa.53 1 o r
Fe iy cona Fusses2, hghly simiar c
to Annexin AL1 Pt 65578.8 2 o
ANX11 HUMAN  mss-27052009-00002 §6 kDa autoantigen p=1 54371.69 2 o C
Tax_ _Symbol?- cONA FLISIS13, highly similar to et 45579.99 4 13 r a1t
=i
Tax_s y_ annexin A2 isoform 1 p=1 40393.14 18 0 ‘ Ja67
ANXAL HUMAN  mss-27052005-00002 Fhospholpase 42 inhibitory protein - anss6.23 s o r o4
T g annerin a1 put sess6.23 s o C 15
ANXA2 HUMAN mss-27052009-00002 Placental anticoagulant protein IV p=1 38586.03 18 0 C ]330
T . annein a2 put s8s65.03 s o C 1550
Tox.. . anneio v peoss  as0ss7 s o C

321 _'_I

FIE

If we take a closer look at cluster 2, we can see that there are far more protein hits from IPI
Human in the cluster than there are from the SwissProt human search. The SwissProt search

results has matches to Septin 2, 7, 9 and 11. The IPI Human search results have the

members of the same four Septin family members, but has additional members of each

Septin subgroup present with 6 different isoforms of Septin 9 for example.
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Viewing results 4: Custom reports

e Full access to the results schema

e Can generate report based on Excel
template or from a Java custom report
class

= Allows for generation of more complex,
customised reports

' ' ' SCOT Using Scaffold to support additional search engines in Mascot Integra {MATR]X
© 2009 Matrix Science SCIENCE.

The final reporting option is to generate your own custom reports. The Mascot Integra

results schema is fully described allowing you to put together your own SQL based reports.

These can be generated from either an Excel template or from a custom Java class.
Generating the report from Java is the most powerful option, but either method allows you
to generate your own, complex and customised reports.
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In this example, I’ve written a custom Java class to generate an Excel sheet which pulls out
the target and decoy protein and peptide matches for each search at different probability
thresholds. Because the data has been exported from Scaffold, unassigned peptide
matches are not included — only peptide matches assigned to a protein hit are present.
Scaffold does try and assign a spectrum unambiguously to a protein hit — where
ambiguity was reported (as we saw in the results earlier), then this will be taken into
account (if a peptide is assigned to both a target and decoy sequence for example).

To remind you of the two sets of search conditions:
1. Search against the human protein sequences in SwissProt, approx 20,000 sequences
2. Search against the IPI Human database, approx 80,000 sequences
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Please note that this is not a ROC plot.

This graph shows the numbers of target and decoy protein hits against each search database.

The number of protein hits for both search conditions (for both target and decoy) show a
rapid fall in the number of protein hits at a probability of around 0.84, while an increase in
probability threshold from 0.99 to 1 results in a large decrease in the number of target hits
without a significant decrease in the number of decoy hits. Looking at the results at a
probability threshold of 0.9, we can see that IP1 human is giving us around twice as many
protein hits as searching SwissProt.
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Please note that this is not a ROC plot.

Which is more clearly shown on this graph which shows the protein hit FDR for each
search. As you can see, the protein false discovery rate shows the same pattern from
searching either database. However, the protein FDR from searching IPI Human does
appear to be consistently lower than from searching human SwissProt . This probably

reflects the fact that the decoy segment of the databases don’t have the redundancy present
in the target portion since the decoy sequences are randomised sequences; hence with the
larger database the increase in matches to the random sequences in the decoy section of the

database isn’t as great as the increase in matches to redundant protein sequences in the

target database. This shows one of the difficulties in trying to obtain reliable protein false

discovery rates.
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Here we have the absolute number of target and decoy peptide matches from both databases.
Despite the fact that IPI Human is giving us twice as many protein hits, we’re getting pretty
much identical numbers of peptide matches from both databases for both target and decoy.
In fact the we have very slightly lower numbers from IPI Human. This probably reflects the
larger database size tightening up the statistics — for example the Mascot identity thresholds
would be higher which could remove some more borderline matches. Therefore, the peptide
discovery and false discovery rates are in fact approximately equal for the two databases.
Taking a closer look at the peptide dataset, we’ve pulled out some additional information
for each search. Taking the probability threshold at p=0.95, the SwissProt Human search
has given us 4116 high confidence target matches, representing 1811 distinct peptide
sequences, while IPI Human has 4078 high confidence matches representing 1738 distinct
sequences — so the numbers are very similar. The SwissProt dataset has 110 peptide
sequences unique to it, while the IPI Human dataset has 37 sequences unique to it, so
searching both databases has given us a total of 147 peptide sequences which might
otherwise have been missed.
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Database comparison summary

* No significant change in the number of
peptides identified
e More protein hits identified in IPIl Human
eIncreased redundancy
eProtein threshold p=0.9
Swissprot: 357 target protein hit ranks
378 protein hits
IPI Human: 349 target protein hit ranks
718 protein hits

' ' ' SCOT Using Scaffold to support additional search engines in Mascot Integra {MATR[X
© 2009 Matrix Science SCIENCE.

So to summarise; The peptide set identified by searching both databases was very similar,
despite the much larger size of the IPI Human database. Searching IPI Human did increase
the total possible protein hit list though. This was largely due to an increase in redundancy
of identified protein hits (such as the increase in the number of Septins matched).
Depending on what you are looking for, searching SwissProt may well have been sufficient
for this dataset.
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Custom report 2: High confidence
matches in both SEQUEST and Mascot

SwissProt dataset (same peaklist)
Mascot .dat result file imported normally
SEQUEST .srf file processed with Scaffold

Generate shared high confidence list
*SEQUEST - Scaffold p of 0.95
eMascot - Score > homology threshold

' ' ' SCOT Using Scaffold to support additional search engines in Mascot Integra {MATR[X
© 2009 Matrix Science SCIENCE.

Something else you would want to be able to do easily is to compare results between search
engines and runs from within the Integra database, allowing for large scale comparisons.

Using the same search results (just the SwissProt results), I’ve imported the Mascot result
files into Integra (so they’re present separately as standard Mascot results), and processed
and imported the SEQUEST results with Scaffold separately.

I’ve then put together a report which pulls out the peptide matches which have a high
confidence in both search engines (p 0.95 for SEQUEST/Scaffold and a score above the
homology threshold for Mascot results).
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Here we have our list of shared high confidence peptide matches from SEQUEST and
Mascot. Because we’ve looked at the source Mascot results and compared those with the
SEQUEST/Scaffold protXML export we have access to the full peptide information from

the Mascot search. Next to each peptide sequence I’ve incorporated a reference to the
source Mascot query match — which is actually a link to the peptide view from Integra.

Click on the cell to follow the link (here we’re going to look at query 559) and the peptide

view will open in a browser window
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And here we have our match from Mascot.
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