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Mascot Integra: Data
management for proteomics

What is Mascot Integra?

What Mascot Integra isn’t

Instrument integration in Mascot Integra
Designing and running an experiment
Results and reporting in Mascot Integra.

ASMS 2004 {MaTmX

SCIENCE

Mascot Integra is a new solution from Matrix Science for data and
sample management in the proteomics laboratory.



What is Mascot Integra?

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

Support for all the major Mass-spec
instrument manufacturers data systems

Powered by the Sapphire® LIMS package
from LabVantage Solutions inc

Oracle 9 database
Scaleable to the largest projects.
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Mascot Integra is a fully functional application that will manage your
proteomics workflow ‘out of the box’. This contrasts with Enterprise
LIMS applications, which require extensive customisation.

Rather than develop the LIMS functionality ourselves, we partnered
with LabVantage Solutions Inc (www.lims.com). Their Sapphire LIMS
package provides the core LIMS functionality for Mascot Integra

The Oracle database engine enables the database to scale efficiently as
your data management requirements grow



What is Mascot Integra?

e Laboratory Information
Management for

— Sample tracking

— Isolation / fractionation /
purification
Splitting / combining
1D and 2D Chromatography
1D and 2D Electrophoresis
Image analysis
Spot picking
Digestion / derivatisation
MS and MS/MS analysis
MS data reduction
Mascot database search
Data warehouse
Result reporting
Data mining
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Mascot Integra supports all aspects of the workflows associated with

Proteomics laboratory processes.

In the initial release, NonLinear Dynamics Gel imaging software is

supported



What Mascot Integra won’t be

* An enterprise LIMS

— Does not require a customised configuration after
extensive consultancy

— Won't run your entire organisation

— Inventory management and reagent re-ordering
etc

— Won't run instrument data systems directly from
the LIMS

» As expensive as an enterprise LIMS.
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Mascot Integra is intended to meet the needs of proteomics facilities and
laboratories. It is not intended to be a substitute for a full scale LIMS
system.



LabVantage Solutions Inc

* LabVantage LIMS expertise
— 23 year track record
— Scale up to LabVantage Enterprise LIMS products
— Call on World-Wide Professional Support Services
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If a Mascot Integra customer wishes to scale up to an Enterprise LIMS,
or an existing Sapphire LIMS customer wishes to add Integra
functionality, then LabVantage will be pleased provide the necessary
services



Sapphire architecture

o 3 tier system
— Oracle database server

— Sybase Enterprise Application e Da‘ave'

Server running a J2EE web

application T

— All user functionality available CEDN

through Internet Explorer
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Sapphire has a true 3 tier architecture. The client interface is a standard
web browser



CFR21 part 11 ERES compliant

Electronic
signatures

Maintains audit trail

Role and status
based user access
Automatic inactivity
logout (definable
period)
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Mascot Integra meets the requirements of CFR21 part 11 ERES



Instrument Integration

Not running the instrument from the LIMS
Handled via Sample / work sheet exchange

Comes with a range of worksheets for the
main instrument types, data systems and
manufacturers

Flexible — you will be able to design your own
worksheets and templates

Output CSV, TSV and Microsoft Excel files.
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Integration with complex instruments, such as mass spectrometers, is
handled via sample sheet exchange. It is not desirable to attempt low
level control of systems that have their own data system.



2} http://patrick:8080,topaz/rc?command =page&page=defineWorksheetMS - Microsoft Internet Explorer =S|
J File | Edit wew Favortes Tools Help | ,‘,’
eﬁack Q@ - d @ _jj /,_'7 search \;n‘\'( Favoritss @ Hedia {‘}‘ - if - J 3
Address [{E] http: patrick: 808D topazirc?command=pagetpage=defineiorkshesths B H & snagtt '
name I B
Worksheet
description
Instrument|
type
Store workshest
Define worksheet column details
Column name Description Data Type size  SDC_link SDC_column_name Display name
[samplename [ |TExT e || Sample Mame
[sample1d I et =T Sample 1d
[comments [ [soc Lk =] Sample | |[sampledesc =
[acamethod I [TexT =1
[Procmethod [ |TExT e ||
| [Rackcode I [TexT =1
. [PlateCode [ |TExT e ||
[vialPos I [sequence =] [
[DilutFact [ [numeer <[
[wahtToval I [numeer =1 [
[rvee [ [t A
[rackros I [numeer =1 [
[FlateFos [ [mumeer |
[setham I [TexT =1
[autputFile [ |TExT e ||
[CcoltText I [TexT =1
[_colzText [ SEQUENCE =] [
TEXT
NUMBER
CHOICE |
Add Row -
4 | »
Conkains commands for working with the selected items.

To design a new sample sheet, you create a parent worksheet specifying
the required columns.

In addition to standard data types (text, numeric etc) you can specify a
column as an SDC link. This means that the column defines a link back
to data held in the LIMS database tables. The data retrieved can be
limited by the sample identifier associated with the row of the sample
sheet being created.
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Samplesheet Template Definition Wizard Select and order columns to include in the template.

| SbERIRELiE Select and order columns present in template:

2 Enter samplesheet output locations| Ay ailable Columns: Selected Columns:

3 Select columns for template | [“orzint Sampleame

Sampleld
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B
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Home ©| Projects ©|| Studies ©| Sample_Mgmt © | Experiments ©| Active_Tasks ©| Task_Library ©| Array_Management ©| Mascot ©

4 Define column default values

Ricipos
Plateos — 5
?ﬁﬁi?i Samplesheet Template Definition Wizard set column default values.
oltText |1 Select parent worksheet [Define column default values and methods
2 enter sampleshest output locations| column name Column type Column display name Default value
i 15} St cltumas ot Sampletame  TEXT [Sample Name
4 Define column default values [cplerd  TexT [Sarmpie 14 [Frampieias
5 Canfirm details Comments  TexT I I
AoaMethod  TEXT I I
Practlethod  TEXT I I
RackCode  TEXT I [RC#=sequence start_st=iz
PlateCode  TEXT [ [
VialPos sequENcE [ [
DilutFact MUMBER [ [
wohtTovol  MUMBER [ [
Type TEXT [ [
Rackpos woweer [ I
Platpos woweer [ I
Sethame  TEXT I I
outputFile  TEXT I I
coliText  TEXT I I
e [E— ] },ﬂ

[T T S tocal ntranet
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Once the parent worksheet is defined, you design a template (or view) for
the sample list itself.

You select the columns required for the template and can change their
display order as required. You can also specify default values for the
columns



Running a basic experiment:

* Now we’ll go through setting up and running a basic
experiment:
Loading a 96 well plate
Setting up a Mass-Lynx sample sheet
Defining raw-data processing with Mascot Distiller
Setting up a Batch search with Mascot Daemon+
Running the Mascot searches
Parsing the results into the database
Examining the results
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I'll describe the steps involved in running a basic experiment. Although
there may look to be a large number of steps, it is quick and easy in
practice

12



Experiment design:

Experiments are broken into a series of experimental
tasks

Experimental tasks have inputs and outputs (e.g. 96
Well Plate)

Experimental tasks can be linked together based on
their inputs and outputs

Each task is then associated with a series of pages
which model and setup the physical task

A comprehensive library of flexible proteomics tasks
is provided.

{ MATRIX
SCIENCE

ASMS 2004

Experimental tasks represent laboratory processes e.g. running a 2D gel,
loading a 96 well plate, sample digestion etc

For an experimental task of loading a 96 well MALDI plate, the inputs
would be a 96 well MALDI plate and a sample list, and the output would
be a loaded 96 well MALDI plate.

Experimental tasks can have multiple inputs and outputs.

13
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Unsaved
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I@ Done &4 Local intranet

To define a workflow, you simply drag and drop the required icons onto
the desktop then connect them using the mouse.

To save time in the future, each new workflow can be saved as a new
experimental task. These tasks are displayed in the task list to the left of
the main design area. Choosing a task automatically re-creates the pre-
defined workflow.
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3 http://patrick:8080,topaz/rc?command =page&page=TaskContainerL5&keyid1 —=EXT-040500106&regreturn=n - Micro AEES|
J File Edit Wiew Favortes Tools Help | !a.
eﬁack - o - @ @ (b pSearch *Favnmtes A rieds @‘ Bv D;' - |_J 3
Address IEhttp:Hpatrick:ﬁﬂﬂDp’tnpazﬂrc?cnmmand:pagE&page:TaskCnr\tainerLS&k&yid1:EXT-D4DSDD106&regreturn:r\ B H & snagtt 2!
MADLU I ’nl'egra VaNGqe WebPageList B
Home ©| Projects &| Studies ©| Sample_Mgmt & | Enxperiments ©| Active_Tasks © | Task_Library ©| Array_Management &| Mascot ©
Transfer Yolume:  Transfer all Contert © Specify Transfer volume [T ul Llndnl Done | | Cancel
Select Method: © st page Transfer Style: © Horizontal © Yertical © Block
Source List:  Sample SDC Target Plate: | New-A{2 |
r Sample 1D Total Units = =2
r 5-040513-00001 f;mtent ul M| | |
r 5-040513-00002 10 ul Mew
r 5-040513-00003 10 ul
r 5-040513-00004 10 ul -
r 5-040513-00005 10 ul
i |0 5-040513-00008 10 ul
sl 5-040513-00007 10 ul
Al 5-040513-00008 0 ul
r 5-040513-00009 10 ul
r 5-040513-00010 10 ul
r 5-040513-00011 10 ul
r 5-040513-00012 10 ul
r 5-040513-00013 10 ul
r 5-040513-00014 10 ul -
r 5-040513-00015 0 ul Target Plate Log: Expnize| DEsveiny| EnneE|
r 5-040513-00016 0 ul =
r 5-040513-00017 10 al Mo rows found.
r 5-040513-00018 10 ul L
— anca " o n > - =
4 IO
‘@ Done [ [ [NJtocalintranet

The first step is to load the samples from a 96 well plate.

Flexible support is provided for two dimensional sample holders, such as
microtitre plates and mass spectrometry sample targets
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Task 2: Defining a MassLynx 4.0
sample sheet

goe eme | Selecta pre-defined

template based on a
MassLynx 4.0
samplesheet

Some data is
automatically filled in
from the database

Export as CSV or xIs
format file for import into
MassLynx
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The second step is to define the sample list. This will define how the
samples are analysed in the mass spectrometer

16



Task 3: Peak detection with Mascot
Distiller

Mascot distiller used for automated peak
detection.

Used in conjunction with Mascot Daemon for
automated search submission.

Peak detection via other software is
supported.

{ MATRIX
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Once the samples have been analysed, the third step is to process the MS
data files into optimised peak lists using Mascot Distiller.
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Peak detection with Mascot distiller
continued...

Mascot Daemon: Data import filter options

ea_diaere| Micramass.spl| Geiex Anaiyst| Date Explarer MasculD\st\Harl

Mascot Distiler Processing Opt

|C:\Program Files\Matrix Science'h ascot Distiler\MALDI et opt _|
Distiller (EXT-040500108) pefine sample raw data reduction

Edit Save s
Select Mascot distiller options file:

rogram Files\Matrix Science\Mascot Distiller\M@ldi.opt _Browse

Select data file format
Waters MassLynx

Data File For ‘

[ascn Test =1

' Meige all samples into single search " Separate search for each sample ‘

[
[

Text format (M5 only) ‘

" Centroided peak list ¢ Profile / continuum

Cancel

{ MATRIX
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Peak detection settings are pre-defined.



Task 4: Mascot search submission

Automated search submission using Mascot
Daemon

Multiple Mascot daemon servers running as
services

A single TaskDB instance on the central
Oracle server

Parameter sets are held in the central
TaskDB, not in local parameter files
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Mascot search submission is accomplished by a specialised version of the
Mascot Daemon.

Each instrument data system has its own Mascot Daemon client. These
all communicate with tables in the central LIMS database. Each
Daemon client can be controlled from the Mascot Integra browser
interface.

Search parameter sets are held centrally. This ensures that the
parameters used by all the Mascot Daemon clients are identical.

19



2 http:// patrick:8080,topaz/rc?cammand =pagegpage =MascotDaements - Microsoft Internet EXplorer

JFiIe Edit  Wiew Favorikes  Tools  Help

Qw0 @4

pSearch *Favnmtes A rieds @‘ Bv D;' o I_J 3

Address @ http:/{patrick: 5080 topazjrc?command=pagetpage=MascotDasmonMs

= Bulletins

Status i
Ho bulletins | Peremeter Edlor

MASCOT/ntegra

Home & Projects ©&| Studies & Sample_Mgmt & Experiments & | Active_Tasks & | Task_Library © Array_Management &| Mascot &

FORERED 87

Lablvantage

Al Tasks for Patricke

33 Search vs. MSDE fo
34 Research against IP|
28 ] o3
37 Stancard searchtas
38 Follower search tas
38 Standard search tas
40 Standard search tas
41 Standard search tas
42 no resutts

E Recent Items |

Fausz

Data file
Search title
Accession
Protein MW
Score
Description
Datahase
Result file URL

d\est, listener_locatinnpmf2+keratin tx

IPID0013367

3363.0

47.0

Tax_1d=0606 Hypothetical protein Hypothetic
ipi HUMAN_2.18 fasta

http PATRICK mascot/c gifmaster_results. pl

Search submitted 06/05/04 17:51
Search completed 06/05/04 17:51

|
/ Uses the familiar \

Mascot Daemon
interface

Control all a users
tasks irrespective of
the Daemon server the
task is running on

Management of stored

Qearch parameter sety

| Bl

Resume

Gancel |

Delete | —!

1o

‘@ Applet matrix_scisnce, msm. daemon, Summoner started

[ [ [NJtocalintranet

A Java Applet that simulates the familiar Mascot Daemon interface is
used for monitoring and controlling searches, irrespective of which
Mascot Daemon client the tasks are running on, and for managing the

centrally stored parameter sets.
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8080, topa ommand=page&page=MasterfRe &mascotSearchld 00520040000 0s0 ernet Explore - |21 x|
| Ble Edt view Favorites Tooks el | >
Jﬂﬂdress I@ http:/{patrick:5080/topazircreommand=pagefpage="MasterResultsMIdmascobSearchid=mss-19052004-00004 j Go

GO0 OO 1000y 1200 J

Probability Based Mowse Score

o 200 400

Check hit selection

Display options:
view results from hit: |1 to hit: [z0

Show unassigned list: [~

Selection filter options:

Include keywords: |

Exclude keywords: |

Expectation value threshold: 0.05

Submit

Peptide summary report
1 Selected hit: LUHL annsxin I - human
[¥ Check to validate and import peptide matches into Integra database
Selected - see Arany et al, 2004 =l

Comments:
& LUHU Mass: 38659 Total Score: 1110 Peptides Matched: 20
annexin I - human

'n;:tr[ﬂh",‘,e Query Observed Mr(exp) Mr{Calc) Delta Miss Score Rank Peptide
Z 415.19 828.37 828.51 -0.14 0 39 NALLSLAK
8 415.19 828.37 828.5 -0.13 39 YLDLELK

SEIDMNDIK + Oxidation (M)

DITSDTSGDFR
I

[ [ [S3 Local intranet

1
1
1
1

U

0
540.65 1079.29 1079.48 -0.19 0 29
0 47

1
=

607.17 1212.32 1212.53 -0.21

«
‘@ Done

Once a Mascot search is complete, the results are automatically parsed
into the database tables. It is possible to generate all the standard
Mascot html reports direct from these tables.

In addition, it is possible to annotate the reports. For example, approve a
particular protein or peptide match or add comments.
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| Ble Edt view Favorites Tooks el

J Address I@ http:/{patrick: 5080/ topaz/ircreommand=pagefpage=ProteinViewMsmascot Sear chld=mss-19052004-00004&accession=LUHUshowill=F alse

Morninal mass (Mr): 38689.98; Calculated pI valus: 6.57

LUHU has previously been selected by:
Patricke on 20-May-2004 12:27:41, Sefecled - see Arany et al. 2004

MCBI BLAST search of LUHU against nr
Unformatted sequence string for pasting into other applications
Variable modifications: Carbamidomethyl (C},0xidation {M),Propionamide (C),Pyro-glu (N-term E),Pyro-glu {N-term Q)

Cleavage by Trypsin/P: cuts C-term side of KR
Total number of queries searched: 168

Total number of queries matched: 20
Sequence Coverage: 51.4%

Matched peptides are shown in bold red
Peptides which have been previously selected are highlighted with a blue background

1 MAMVSEFLE) AWFIENEEQE YV(QTVKSSKG GPGSAVSPYP TFHPSSDVAA
51 LHEATMVEGY DEATIIDILT KRNNAQRQOQI FAAYLOETGK PLDETLKKLL
101 TGHLEEVWVLA LLKTPAQFDA DELRAAMKGL GTDEDTLIEI LASRTNKEIR
151 DINRVYREEL ERDLAKDITS DTSGDFRHAL LSLAKGDRSE DFGVHEDLAD
201 SDARALYELG ERREGTIDVHV FHTILTTRSY PQLRREVFOKY TKYSKHDMNKE
251 YLDLELKGDI EKCLTAIVKC ATSKPAFFAE ELHQAMEGVG TRIKALIRIN
301 VIRSEIDMHD TEAFYQEMVG ISLCQATLDE TKGDYEKILW ALCGGN

Show predicted peptides |

Sort Peptides By  Residus Number € Increasing Mass ¢ Decreasing Mass

Start - End Observed Mr(exp) Mr(calc) Delta Miss Sequence

10-26 1070.82 2139.62 2140.01 -0.39 0 QAWFIENEEQEYVQTYK Ions score(92.65)
30- 53  785.92 2354.7F 235515 0.42 0 GGPGSAVSPYPTFNPSSDYAALHK Ions score(110.99}
59-71  694.26 1386.5 1386.76 -0.26 0 GYDEATIIDILTK Ions score(82.28)
59-72 5152 1542.56 1542.86 -0.28 1 GVDEATIIDILTKR Ions score(63.46)
82-98  476.93 1903.67 1904.03 -0.35 2 AAYLQETGKPLDETLKK Ions score(41.94)
114 -124 6317 126138 1261.59 -0.21 0 TPAQFDADELR Ions score(89.83)
125 - 144 707.55 2119.64 2119.08 0.56 1 AAMKGLGTDEDTLIEILASR + Ouidation (M) Lons score(28.82)
129 - 144 85177 1701.53 1701.86 -0.35 0 GLGTDEDTLIEILASR Ions score(144.04}
163 - 177 820.75 1639.48 1639.77 -0.26 1 DLAKDITSDTSGDFR Ions score(63.8)
167 - 177 607.17 1212.37 1212.53 -0.21 0 DITSDTSGDFR Ions score(47.63)
«
‘@ Done [ [ [S3 Local intranet

Previously added comments are flagged up on the protein view page.
The blue background for the peptide matches shows that these peptide

matches were all selected.
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| Ble Edt view Favorites Tooks el
J Address Ia http:Hnatrick:BUEDp’topazﬂrc?command=page&uage=Pept\deV\ewMS&mascotSearchId:mss-190520D4-00004&queryN0=96&hitNum=1&pept\deRepurt:T&urotemH\tId:mph-IQUSZDIj

{MATRIX
SCIENCE Mascot Search Results

Peptide View
MS/MS Fragmentation of GLGTDEDTLIEILASR
Found in LUHU annexin I - human

Click mouse within plot area to zoom in by factor of two about that point

or, _Platfrom | [ae.n 1632.0  Da

Edit LibGroup

BRED 1294+ 7
47

2
3
2
@
=

6 286 436 636 886 1056 1286 1436

Monoisotopic mass of neutral peptide Mr{calc): 1701.58
variable modifications:

Tons Score: 144
 Matches (Bold Red): 18/114 fragment ions using 16 most intense peaks

" b b+ |b* putt| po po++ |seq. ¥ e yh grtt g0 y0r e
1 58.03| 29.52 G 16
2| 171.11| 8606 L 1645 86| 823,44 [1628.84 (514,92 15

«
‘@ Done [ [ [S3 Local intranet

A Peptide View report generated from tables, not from the Mascot result
file



Custom reports

Supports generation of Microsoft Excel
reports.

Requires some knowledge of SQL query
language.

Example reports will be supplied, users will
be able to design and upload their own
custom reports.

Database product — other reporting tools (e.g.
Business Objects) can be used.

ASMS 2004 ek S

With the Mascot search results in the database, reporting options are
greatly expanded. We have chosen Microsoft Excel as the reporting tool /
report designer.

Almost everyone is familiar with Excel, and it has very powerful
reporting capabilities.

If you have standardised on some other reporting tool, you will still be
able use it. However, Mascot Integra will only include templates and
documentation for Excel

24



I
Ele Edit ‘View Insert Format Tools Data  Window Help Typeaquestionforhelp /2 @ X
DeEdan LY sBR-F B BE = - 2} E) M 45 00w -3 Ho.

Al -0 - B I U &% o, %% AL
J14 - i3
A [ B [ ¢ ] D [ E 1 F I G [ H ] 1 I J q
| 1 |Mascot Searmss-19052004-00003 Mascot Sear mss-19052004-00004 Mascot Search Id 1:  COM =
| 2 |MREXP MRCALC DELTA  MASCOT_SCORE MREXP MRCALC DELTA  MASCOT_SCORE mss-19052004-00003 | PKL
% | 5Qpo4nins £osaonTac 4 ncoens oo c norand £ AnCAGn 0 Ancos 2547

| 4 | a0 28.47
| 5 | &0 160 28.47 Mascot Search Id 2:  |COM
| 6 | 50 28.25/mss-19052004-00004 | MGF
| 7 | a0 2825
| 8 | &0 48 2817
| 9 | &0 2614
| 10| a0 24.12
| 11| a0 "-"3 2412
| 12| 50 2381
13| 55 - 3378
= | 186
14| 5] e e 30.73] 1
| 15| &85] 8 3073
| 16| &5 ﬁ 2855
|17 55 = 28.63
| 18| &5] & 266
19| 58] = 26.35
| 20| 55 2587
121 =5 24
| 22| &5 2531
| 23| 75 42.4
| 24| 75 42.4
| 25| 75 42.4
| 26| g 3874
27| 78 3B.74
| 28| 78 38.45
| 29| 78 30.52
|30 7d Delta (Da) 28.21
| 31| 785 26.4
32| 7BC2EYSZYT 7OE 440EET 0155745 1z 10372508 B19. 427231 0174323 8.4
| 33| B02.333048 002454803 0121755 36.18 023415228 025434433 2019205 14.33
| 34| 802333048 600511917 1821131 33.39 823415228 823 4664 -0.051172 13.09
35| 802333048 802491211 -0.158163 28.55 823 415208 523 455132 0039911 11.46 -
W 4 » H\Sheet1 [ Sheetz / Sheet3 14 Ll]J
Ready

As a simple example, this report plots mass error against score for two
different peak lists.

Excel makes it easy to add features such as graphs. Mascot Integra ships
with a number of templates to illustrate how tabular and graphical
reports can be created.
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Another report that is available through the web application enables
protein hits from multiple Mascot searches to be clustered together to
produce a summary report. The report highlights the locations of
peptides common to each set of proteins.
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Summary

Laboratory Information Management for proteomics
Not an enterprise LIMS
Oracle database

All user functionality through a simple, clear web-
browser interface

Intuitive graphical experiment design
Flexible custom reporting using Microsoft Excel
Target release date late 2004.
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