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Areas where a database can help a core
lab

» Project, experiment and sample tracking

» Flexibility in experiment design

» Role based security

» Automation

o Custom results formatting

» Reporting to publication standards

» Accounting and billing

o Customer interface

« Instrument usage, success rates and other metrics

{ MATRIX
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| will be covering each of these areas in more detail as | go through the
presentation. For most of the examples | will be using information from a core
service that | worked for some years ago.



Project List

Search Bar
Group by Columns:

251 ]

[ status Active

Project, experiment and sample
tracking

[ et | nas || Zeon J| = view J| 5 ooiete J| & mpor]

Status v 0O Description Eocus Status Start Date
P element transposase -
-07 - :
?ffDrizc?ithin the [0 P-070900048 phosphorylation Active 5/2/01 12:58 PM
D P-070500050 2D gel Rio Protein ID Active 5/2/01 1:02 PM
Analysis of the 5. cerevisiae .
0 P-070900058 ; 2
Search by a Query: O e e Active 8/23/01 2:44 PM
ActiveProjects Neuropeptide identification from
AllProjects [0 Pp-070900060 the egl-21 Carboxypeptidase Active 12/13/01 2:53 PM
ClosedProjects mutant
Cnnmﬂdlenki’;rl Proiect [0 P-070900061 Visualization of RanGTP gradient Active 12/4/01 2:56 PM
Confidential Project
Non-confidentialProj [ status Complete
D 1D Description Focus Status Start Date
\:‘ B-07 47 HIM Complete 4/26/01 12:56 PM
\:‘ P-070900049 Protein ID Complete 5/1/01 12:59 PM
[J P-070%00051 Aminopeptidase Protein ID Complete 5/9/01 1:03 PM
[0 E-070900052 Test Samples and standards Complete 5/22/01 1:04 PM
y Identification of a host cytosolic i
[0 P-070900053 receptor for bacteria Complete 6/14/01 1:08 PM
y Function and regulation of the ;
[0 P-070%00054 e Y e Complete 6/29/01 2:37 PM
[0 P-070%00055 Sec16p biding proteins Complete 7/30/01 2:38 PM
MATRIX
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One of the most important tasks in a core lab is keeping track of all the
collaborations, samples and results. Here | am showing the Integra view of the

projects that are active and in progress or that have been completed by the core
lab. | can filter and sort the projects with the controls in the left hand search bar. The
filters that are displayed depends on what information you are viewing and they are

extendable.




Sample tracking

Sample
[+

Shows child samples of the seleca sample{s)

=l sample Type

Group by Columns:

Sample Type 3 O 1o Description Sample Type Sub Type Process Content Units
Search within the 5-071018-00002 gel 1 sample o

Id/Desc:

Search by a Query:

AllSamples
AvailableSamples
» By Project
MySamples
TodaysSamples

Flease supply the following
additional information and
click Search Now

Project Description
Secl6p biding proteins

Search Now
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| can also track individual samples by project as | am doing here in this screen shot,
or by type or date, again controlled by the standardized search bar on the left.



Child sample tree for

S-071018-00002 gel
1 sample

5-071018-00002 - gel 1 sample - Sample
ael-10200700186-A-01 - - GelLane
g5-102007-00001 - - GelSpot
5-071018-00007 - 1 - Sample
S5-071018-00045 - 1 (derivitised) - Sample
5-071018-00083 - 1 (derivitised) (derivitised) - Sample
5-071018-00121 - 1 (derivitised) (derivitised) (digest) - Sample
5-071018-0015% - Purified from 1 (derivitised) (derivitised) (digest) - Sample

msf-18102007-0012463 - ¢ \\shark\MSData2\R1) data\UCB\Bruker samples\P-070800055 Secl6\M011107002\1Ref\fid -
ms_filesample

mef-19102007-0012511 - Mascot results object from ../data/20071019/F029540.dat - ms_filesample

mss-15102007-00028 - fid Gel 1 Seclep biding proteins (task EXP-071000356-1592) Sprot 100ppm IAM MetOx NAC
Pro PyroGly Integra (E:\MSData2\RJ] data\UCB\Bruker samples\P-070800055 Secl6\M011107002\1Ref) - ms_srch

Search contains 2 protein hits.
g5-102007-00002 - - GelSpot
5-071018-00008 - 2 - Sample

S-071018-00046 - 2 (derivitised) - Sample

{ MATRIX
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For any sample | can look up the child samples all the way down to the search
results. | can also go from a search result and map the sample relationships all the
way back up the tree to the original sample too.



Flexibility in experiment design

» 45 experimental tasks
« Can model simple to complex experiments

P ELBATLPRPLE

» Save templates for your standard protocols

e No software customization needed to
support new experiment designs

»*
i * o
St
:E'
:
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Each core service has a unique mixture of instrumentation and protocols in use.
Methods are continual refined and new protocols are introduced to support requests
by customers. Methods are built up from the 45 predefined tasks in the system.
Here are the icons from some of the tasks that are available. If you have a
standardized protocol that is used for say MudPIT experiments then you can save
the experiment design to a template. The flexible experiment design interface in
Integra means that no costly software customization is needed each time a new
protocol is implemented, or instrument is purchased.



Edit Experiment EXP-071000356 () Reset || Buedit Exp. Plan || Brstart exp. || [ Review Exp.
El Experiment
S
Description [Gel 1 5ec16p biding proteins |
Status In-progress Last Task
Bl
Study description [Seci6p biding proteins |
Notes
El Experimental Flan
~
£ &, 3z
Load gel Image gel Manual pick E
In-progress. In-progress In-pregrass.
Lror —
& & sd i
Derivatise Derivatise Digest Burify L
In-progress In-progress. In-progress. In-progress.
it £
Raw fles Distiler
In-progress. In-progress
MATRIX
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Here is an example of an experiment design built from the different tasks for protein

identification from multiple bands from a a 1D gel.




Experiment templates

= Library Type Templates

D ID Image Description
LG-070400087 MudPIT
d
D LG-070400088 | LCMSMS
¥ LG-070500095 | 1Dgel
D LG-070600090 @ LTQ LCMSMS
D LG-070700091 | Raw MS data
= eaklist
LG-070700092 Peaklist
F LG-071000097 @ Core service gel
F] LG-071000098 @ Core services ingel digest
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Such an experiment protocol can be saved as a template with all the default run
time parameters, volumes of solutions and HPLC conditions etc, for each different
step pre-assigned. These templates are available to all the other Integra users.



Role based security

User Maintenance

tech

User 1d tech User Type
Description |TEch Nician |
Password Confirm Expiry Date l:l E
Force Change Password [ Status Active

Disabled Reason | |

El Roles

[ Administrator DAna\yst [ certificationoverid
[¥] Gel Technician Dlnvanmry Manager DLabManagEr
[¥1Ms Technician [Omanagerapproval [¥lprep Technician
DPrEparat\nn DPmJE:t Manager DQA

[ recsipt [ reference [Jsample Manager
DSamDIELDgln DSamp\eRewew DStudy Manager
DSupervlsurAppruva\ Ovirtual
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If you wish, you can control access to the system using the built in role based
security. For a large lab you might have an administrator that handles all the project
paperwork, while technicians carry out the sample analysis.



SiteMap:
Start

Home

Projects

Experiments

Samples

Instruments

Mascot_Search

utilities

Site Map Log Off
b—a
Find Project
®]
Find Study
Find
Experiment Find Task
Find
End 1 Sample Find Plate Find Gel
ample
Template
Find New
Find Find Master
Instrument Samplesheet Samplesheet Samplesheet
Template Template
Mascot Mascot Pascat
Server Server Csstrlr"ouln
Search Log  Home Page -0
Import Manage
Search Manage Manage Registered ?Lat!;r?:
Parameter  Units Buffers Network parameters
File Locations
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In this example, tech plays a rather restricted role and can only process the
samples. The role based security limits his options in Integra.

10



SiteMap:

Start
Home
—s—
Site Map Log Off
Projects
—0 Y
e
Find Praject oot
e e——)
Find Study  New Study
Experiments
Find New . Find Library
Experiment  Experiment 114 735K oo Tiem
Samples
Find Add
Find New sample
. Sample Sample Find Flatz  Find Gel
Sample Sample Login Template  Template
Instruments
Find Find Master  New Master ;‘”d leshest o echeet
Instrument  Samplesheet Samplesheet Z2MP=nest  Sampiesnes
Template Template
Mascot_Search
Manage
Mascot Manage Manage Manage
g““t ';'Esmt ma"agf Daemon Mascot Mascot Masclt”‘ Daemon
L e i Contral Daemon search resuts task
serenteg  Home fage  Server Panel Client queue oot database
Mascot_Data_Mining
. Find Mascot  New Mascot _. Find Excel  New Excel  Search
g:"’nt‘t“c”t Report Report g‘a’: éj‘;f,‘ E‘at%‘ﬁ: Report Report within
P Filter Filter v ¥ Template  Templats  Proteins
Import Import Manage
panage Manage Search exclusion  Manage Manage Registersd  |1ana9° Manage
roxy Search Bar 3 N i nat Neger us Integra
Server Queries srameter  ssquences Units urters etwor connections  parameters
File file Locations
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Compared to that of a unrestricted user.




Instrument Integration 1

» Handled by sample sheet exchange

» User extensible - you can add your own sample
sheet types to the system

» Supports excel, tab delimited and comma
separated values (csv) sheet for any instrument

o Allows support of nearly all instrument data
systems

« e.g. Mass-spec, plating robots etc

{ MATRIX
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Now a change of track, lets look to see how Integra communicates with Instruments
in the lab. Rather than direct control of the mass spectrometers Integra
communicates via sample sheet exchange.

Integra ships with sample sheet templates already configured for the common mass
specs and you can add your own. You can do this, even if you have a one of a kind
robot system, as long as it accepts Excel sheets, tab or comma separated values
files. This allows for support of nearly all instrument data systems.



crosoft Internet Explorer
MASCOT/ntegra
Home ©| Projects ©| Studies ©| Enxperiments ©| Samples ©| Instruments ©| Mascot_Search ©| Mascot_Data_Mining ©| Utilities ©
Task: On-line MS
=
v ID External 1D Description Sample Type
[ 5-080515-00002 fraction 1 Fraction
Search by a Query:
APlex Samplos v S-080S 003 fraction 2 Fraction
BPlex Samples ¥  S5-080515-00004 fraction 3 Fraction
%ﬁ?ﬁ%ﬁmmas ¥ S-080515-00005 fraction 4 Fraction
%‘%ﬂ%s ¥  S-080515-0000& fraction § Fraction
Duantitated Samples ¢ S-080515-00007 fraction & Fraction
Samples By Task
TodaysSamples v 5-080515-00008 fraetion 7 Fraction
Scan in Ids: ¥  S-080515-00009 fraction 8 Fraction
[¥ S-D80515-00010 fraction 9 Fraction
[¥ S-D80515-00011 fraction 10 Fraction
[¥  S-D80515-00012 fraction 11 Fraction
[V S-D80515-00013 fraction 12 Fraction
[¥ S-D80515-00014 fraction 13 Fraction
[¥ S-D80515-00015 fraction 14 Fraction
[¥ S-D80515-00016 fraction 15 Fraction
¥  S-D80515-00017 fraction 16 Fraction
¥  S-DB0515-00018 fraction 17 Fraction
¥  S-D80515-0001% fraction 18 Fraction
¥  S-D80515-00020 fraction 19 Fraction
¥  S-DB0515-00021 fraction 20 Fraction =
B
[ cancal ] [ weeck | mext | H
[& [ [ [ N3 Local inkranet P
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Here we have an example of exporting a sample sheet from Integra to the Thermo
Xcalibur datasystem. During the experiment run we first select the samples
(fractions) which will be injected into the MS.



0soft Internet Explorer

MASCOTIntegra

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

On-line MS(EXP-080500432-1973)

Select Template to use to generate Mass-spec sample sheet

[Thermo Xcalibur Bracket Type 1 =]
Include empty wells in output Samplesheet? [

Number of passes over carrier: [1

Samplesheet output order: [Row by row -

Instrument to be used for run: [1-050400004 - Therma LTQ =1

[ cancal | [ weack [ mest | H

[&] pone [ [ [ 83 cocalintranet P
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Now we select the sample sheet template to use and record which instrument we
intend to carry out the run on.



Z on-line Ms (EXP-080500432-1973) - Xcalibur run - Microsoft Internet Explorer =101 x|
| Ele Edt Wew Favortes Took Help
Help SitsMap LogOff
MASCOTIntegra et
Home ©| Projects ©| Studies ©| Experiments ©| Samples © | Instruments ©| Mascot_Search © | Mascot_Data_Mining © | Utilities ©
) |On-line MS(EXP-080500432-1973)
B
Enter raw data output path {for Sapphire). This should be a UNC path (of the form WWHost name\Drive shareh.....)
|| [(Path)n(File Mame)
Enter raw data file or directory extension
raw
™ ouput hidden eolurans
¥ Export colurmn headings [ Bruker Headings
[cell No. [sample Type [File Name [sample 14 [Path [Instrument Method [Process Met
1 ‘ ‘Il_lrvl-(nnwrv =] ||srmaus1sruuumz “1 ‘N—(na\a\Mudpit fractions || ||
[unknown =] [5-080s515-00003 [ [WkoalaMudnit fraction
[Unknown =] |[s-080515-00004 [+ [k alavMudpit fraction
[Urknown =] [s-0sns515-00005 = [WikoalaMudpit fraction
‘- [onknown =] [s-osus15-on006 [s [Vikoalswudpit fraction [ I
[unknown =] [5-080s515-00007 le [WkoalaMudnit fraction
[Unknown =] |[s-os0515-00008 [7 [k alavMudpit fraction
[Urknown =1 |[s-080515-00009 [a [ikaala\Mudpit fractions
‘ [onknown =] [s-osus15-o0010 [= [Vikoalswudpit fraction [ I
‘— [unknown 21 [5-0zus15-00011 [z0 [koalawudait fraction [ I
\— [unknown =] [[s-080515-00012 %S [koalaiMudpit fraction | I -
4 | o
[ cancal | [ «eack |[ »hext | H
[&] | [ [ (8 ecal ntranet 4
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We can fill in some of the values into the sample sheet. The sample sheet template
we selected is a (user definable) view of the underlying sample sheet with some or
all of the columns selected for viewing. Some columns are defined with default
values (which can include tags to substitute in values related to the sample being
run). We can fill in as much or as little as we choose at this point, but the critical
columns to fill in are the Path and the File Name columns. In the case of the
Xcalibur sample sheet, these will define where the raw data files generated by the
instrument run will be created, so by entering this information, we’re also telling
Mascot Integra where to look for the raw files for the MS/MS experiment. Using
this, the system can tell Mascot Daemon where to pick up the raw data from, use
Mascot Distiller to automatically do peak detection, submit the search to Mascot and
then import the results into Mascot Integra when the search has completed.

15



0soft Internet Explorer

MASCOTIntegra

On-line MS(EXP-080500432-1973)

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

Select output path and filename for the samplesheet

[\c\Sample SheetsixealiburyMudpit run 15052008.csw _Browss

[[cancal | [ «Back |[ »uext | =l
[&] pone [ [ [ 83 cocalintranet P
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Now we simply have to tell the system where to save the exported csv file.

16



¥ [Overlapped] - Sequence Setup - Home Page = e

File Edt cChange Actions Yiew GoTe Help

af el Die|e|s| &(® o 188w Bl+|o[E vl 2

File Name Sample ID Sample Type Path Inst Meth Po

Status \ cquisiion Queus | 1 |5.080515.00002 I Urknown Wikeala\Mudpit fractions 1
= Fun Manager 2 508051500003 2 Unknown “koals\Mudp: ractions 1
No Devices 3 503051500004 3 Unknown “koala\Mudsk ractions 1
Sequence: 4 508051500005 4 Unknown “koala\Mudpt: ractions 1
Sample Name: 5 508051500005 5 Unknown “koals\Mudp: ractions 1
“wiarking Or 6 508051500007 13 Unknown Skoals\Mudp fiactions 1
Pasition: 7508051500008 7 Unknown “tkoala\Mudp: ractions 1

R File: 8 508051500003 8 Unknown “hkoalatMudpt fractions 1

Inst. Method: 9 S-080515-00010 3 Unknowr WikoalaAMudpit hactiont 1

10 |5-080515-00011 0 Unknown WikealaiMudpit fractions 1

M 508051500012 1 Unknown “koala\Mudsk ractions 1

12 508051500013 12 Unknown Wikeala\Mudpit fractions 1

13 5.080515.00014 13 Unknown Wikeals\Mudpit fractions 1

M 508051500015 14 Unknown “koala\Mudsk ractions 1

15 508051500016 15 Unknown Wikeala\Mudpit fractions 1

16 50805150007 16 Unknown “koals\Mudp: ractions 1

17| 5-080515-00013 17 Unknown “koala\Mudsk ractions 1

18 | 508051500013 18 Unknown WikealaiMudpit fractions 1

19 508051500020 19 Unknown “koals\Mudp: ractions 1

20 503051500021 0 Unknown “koalatMudp: iactions 1

. | 5
[Far Help, press F1 UM 15/05/2008 10:55 MOT SAVED
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And import the file into Xcalibur.



Gel package integration

» By XML file exchange:
» GE Healthcare DeCyder
e NonLinear Dynamic Progenesis
« By Web Service interface:
e Bio-Rad PDQuest
 Two way
« Import spot details into Mascot Integra
« Export protein hit information into gel package

MASCOT :How Mascot Integra helps run a Core Lab © 2008 Matrix Science {;ﬂgfg;}g?

2D gel image analysis is a complicated task and | cannot pretended that we are
experts at it. Rather than trying to perform the image analysis ourselves we
interface with a number of popular packages. Because we are interfacing with
another software package we can pass more information between the two systems
and perform two way communication. This allows us to pick up the list of spots to
identify by MS and pass back the final protein ID’s.



Gel package integration

{1l Synchronize with iDQuest - EXP-080500433

Cornectedto  Mascot Integra server on koala i@ koala

rSend

[¥]Send excision records ta DHuest

Send ‘Name Batcode Size Wiglls used | Uplosded on

W MTP_00M _EXP-080500433_2008051 5112115 96 well MTP 22 unknawven

\&) Right-click on1 a plate for display options.

rRecei

[¥]Receive identification data from iDQuest

] Create historical annotation categaries to preserve old data

2 s [ cancel || Hep |
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Here we have an example of data exchange between Mascot Integra and Bio-Rad
PDQuest. Using the Synchronization method available in PDQuest, excised spot
information is sent back to Mascot Integra where a matching experiment exists and
is running.



Gel package integration

a ¥iew Gelspot gs-052008-00001 - Microsoft Internet Explorer

View GelSpot

gs-052008-
00001

E Gelspot

jis] gs-052008-00001

Description 5709

Source Spot Murmber 202 Yolume

Circularity Equivalent radius

Area Peak height 0.192
= position 90,07 ' position 120,36
Selected True Selected for picking True
Picked True Exported for picking True

El

{ MATRIX
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Here we can see some of the spot information that is stored in Mascot Integra when
the systems are synchronised. Once the spot information is sent back, we can
continue tracking the experiment in Mascot Integra, carry out Mascot searches, and
approve and annotate these search results within Mascot Integra.

20



I package integration

st ivorces 001
Do G yon s cyme o 10
Defa kdfodTRERETREE]x ]

(e | T .
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Once this is done, we can resynchronise PDQuest and Mascot Integra. Integra
sends the spot annotation information back to PDQuest — as we can see in the
example here (all the spot identification information is being taken from Mascot
Integra).

Integra can do similar annotation exchange with GEHealthcare Decyder and
NonLinear Dynamics Progenesis software via XML file exchange.

21



Mascot search result filtering, approval
and annotation

Original result file
Approval status.
Notes

Sprat Decoy False disc
3
27

Peptide matches sbove iderd

ity threshold 510
Pepide maiches above ham

owery Fate
1%
logy or idersity threshold 73

......

View results from hit: |1

ick [here] for o printer friendy vers

2
peptide Select summary report | 5
1 ;121 emPAT; 10.81

Query Obiserved Mriexp)  Hr(c

s U Rank Peptide
47 7062956 7052883 705.3

6 K-CASLOK.F i3
L asesoms 7iasin aLa > 1 Kascum
i sz areasss sra :

U 4bA20GY FILIVNA PIGAVGL -¥5 O 20 1804

2
1
o 1
185 3952110 7004050 FUD.AG4A 70 O 44 00361 2
2
287 4706991 B79.3636 79.433¢ -80 O 47 0.0053 1
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Now that we have covered instrument integration, lets look at how we handle all
those search results. We can take advantage of the database backend when
viewing and analyzing search results and filter the results as we wish.



Mascot search result filtering, approval
and annotation

fscarch Bar @2l O n Description
Group by Columns: .
O 1 sian peptide At \eahst] significant (5%) peptide
Search within the . Any protein hit with at least 2
1d/Desc: O 2 siq peptides peptide matches with scores > 5%
significance
All protein hits with at least 3
O 3 siq peptides peptide matches > 5% significance.
threshol
All protein hits with peptide
[m] C-term matches matches at the C-terminus of the
protein
o Only returns protein hits with a
mass greater than or equal to X
o Returns hits with a minimum %
coverage X
Returns protein hits with a mass
m] Minimum mass X SLTEE
All pratein hits with at least one.
O Doterm matches peptide match at the N-tarminus
Al protein hits with no modified
O o Vodifieations i
Any PMF protein hit with a
O BMF hit prob It X
probability < X
One or more of the peptide
O Peps must contain X matches to a protein must contain
subsequence X
O Brotein score aten X Protein score >= X
Returns only hits containing at
O SPorTe least 1 peptide with an S or a T
followed by a P
o PP Returns only protein hits which
S ey have been approved
All protein hits with at least one.
O With Modifications modification on at least on
matched peptide
All protein hits with at least 1
[m] With Oxidation (M) peptide with Oxidation (M)
modification
All protein hits with at least X
O X siq at ¥ threshold significant peptides at ¥ threshold
value
O primary hits limit the repart to the primary hit
] with Phospho with Phospho

{ MATRIX

MASCOT :How Mascot Integra helps run a Core Lab © 2008 Matrix Science SCIENCE

The filters are customizable and can be saved for others to use. After applying
filters and optionally manually viewing the one hit wonders and modified peptides
you can then approve the peptide and protein matches.



Mascot search result filtering, approval
and annotation

48: UBIQ BOVIN Mass: 8559 Total Score: 70 Queries Matched: 4 emPAIL 1.80
biquitin - Bos taurus (Bovine)

p— ]

Query Observed Mr(exp) Mr(Calc) ppm Miss Score Expect Rank Peptide

585 534.2730 1066.5314 1066.6135 -77 0 41 0.027 1 KESTLHLVLRL

631 541.2346 1080.4546 1080.5451 -84 0 35 0.0695 1 R.TLSDYNIQK.E

1672 894.3784 1786.7422 1786.9200 -95 0 45 0.0067 1 KTITLEVEPSDTIENVK.A 1673

Proteins matching the same set of peptides:
UBIQ CAMDR Mass: 8553 Score: 70 Queries Matched: 4
Ubiquitin - Camelus dromedarius (Dromedary) (Arabian camel)

UBIQ CANFA Mass: 3559 Score: 70 Queries Matched: 4
Ubiqutin - Canis familiaris (Dog)

USIO CAVPO Mass: 8559 Score: 70 Queries Matched: 4
Ubiquitin - Cavia percelius (Guinea pig)

UBIO CERCA Mass: 8559 Score: 70 Queries Matched: 4
Ubiquitin - Ceratitis capitata (Mediterranean fruit fly)

UBIQ CHICK Mass: 3553 Score: 70 Queries Matched: 4
Ubiqutin - Gallus gallus (Chicken)

USIO CRIGR Mass: 8559 Score: 70 Queries Matched: ¢
Ubiquitin - Cricetulus griseus (Chinese hamster)

USIO DROME Mass: 8559 Score: 70 Queries Matched: 4
Ubiquitin - Drosephila melanogaster (Fruit fly)

UEIQ FELCA Mass: 8555 Score: 70 Queries Matched: 4
Ubiquitin - Felis silvestris catus (Cat)

UBIQ GORGO Mass: 8553 Score: 70 Queries Matched: 4
Ubiquitin - Gorilla gerilla gorilla (Lowland gorilla)

USIO HORSE Mass: 8559 Score: 70 Queries Matched: 4
Ubiquitin - Equus caballus (Horse)

UBIO HUMAN Mass: 8553 Score: 70 Queries Matched: 4
Ubiquitin - Homo sapiens (Human)

UBIQ_HUMAN has urevmusly haan selected by:
1. richard; on Apr 8, 2008 3:5:
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Annotations about the selection can be recoded during the approval process.
Proteins that have been approved can then be used for MCP conforming reports.



Custom results formatting

A | B | c
Experiment ID EXP070700322 Mascot Search URL
http:ifshark/mascotfcaifmaster_results. plMile=. /data/2007 101 4/FO2A462. dat
http:fishark/mascot/cyi/master_results. pl?file=. /datal2007 1015/FO29464. dat
http:fishark/mascot/cgifmaster_results pl?file=. fdata/2007 1015/F029466. dat
http:#shatkimascot/coifmaster_results. pl?file=. fdata/2007 101 5/F029467 . dat
http:/ishark/mascot/cgifmaster_results. pl?file=. fdata/2007 1015/FO29465. dat
http:#fsharkimascotfcoifmaster_results. pl?ile=. /data/2007 101 5/F029469. dat

=1

(]
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Depending on a customers experience and the type of experiment, different types of
reports may be required. A very simple report might just consist of links to the
Mascot search results or a list of protein accession numbers per a sample.



Custom results formatting
A | B [ c [D ][ E T & THT 1
| 1 |Date 5/25/2008
| 2 |Project P-070700045 Id prateins that camplex DEADbox helicase Dhhlp
| 3 |Study S-070700052 DEADbox Co IP
| 4 |Experiment Exp-070700322 DEADbox Co IP
| 5 |Sample 5-070925-00026 DEADBo3 1
| 5 [SearchID mss-15102007-00001
L7 |
| 8
Accession No. Seq.
| 9 [Number Descritption Score Pep |Length Mass pl cow. (%)
| 10 [TRFE_HUMAN  Seratransferin precursor (Transferin) (3 941 42 B98 7928047 G681 a0
| 11 |ALBU_HUMAN |Serumn albumin precursor - Homo sapien 846 58 609 7131725 592 £6
| 12 |KCRM_HUMAN Greatine kinase M-type (EC 27.3.2)(Cre 515 35 331 4330198 .77 71
| 13 |GELS_HUMAN | Gelsolin precursor {Actin-depolymerizing 476 31 782 8604334 59 40
| 14 [TAU_HYLLA  Microtubule-associated protein tau- Hylh 443 28 776 8119089 GBS 27
| 15 |CATA_HUMAN | Catalase (EC 1.11.1.6) - Homo sapiens 380 26 527 89946584 B9 43
| 16 [MYG_HUMAN  Myaglobin - Homao sapiens (Human) 356 20 184 1722998 714 75
| 17 |[ANT3_HUMAN  Antithrombin-lll precursor (ATI) - Homa 311 23 464 5302504 B.32 35
MASCOT :How Mascot Integra helps run a Core Lab  © 2008 Matrix Science {;ﬂngﬂfgg

A more advanced report would include Protein names, accession numbers, Mascot
Score and coverage in one worksheet with the Peptide information and modification
localization in the second work sheet.



Custom results formatting

ﬂg Proteomics core service lab Barnett College
Date 5/25/2008

Project P-070700045 |d prateins that complex DEADBox helicase Dhhip
Study S-070700052 DEADbox Co P

Experiment Exp-070700322 DEADhox Co IP

Sample 5-070925-00026 DEADB o 1

SearchID mss-15102007-00001

Accession MNo. Seq.

Number Descritpti Score Pep  Length Mass pl cov. (%)
TRFE_HUMAN  Serotransferrin precursar (Transfening (5 941.5 42 GI% 7028047 GE a0
ALBU_HUMAMN Serum albumin precursor - Homo sapien: 846.2 53 B8 TIMTIE A02 B6
KCRM_HUMAN Creatine kinase M-type (EC 2.7.2.2) (Cre: 515.4 36 3|1 4330188 BTV il
GELS_HUMAN Gelsalin precursor (Actin-depolymerizing 475.7 kil 782 BED43.34 54 40
TAU_HYLLA Microtubule-associated pratein tau - Hylot 443.5 28 776 8119089 GBS 27
CATA_HUMAN Catalase (EC 1.11.1.6) - Homo sapiens (@ 380.2 26 627 5994684 6.9 43
MY G_HUMAN  hyoolohin - Homo sapiens (Human) 356.3 20 184 1722998 714 78
ANT3_HUMAN  Antithrombin-lll precursar (ATHID - Homa  310.8 23 464 5302504 B32 i
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Report formats that are already in use can be imported into Integra and with a little
initial configuration can be produced automatically for each sample analyzed.
Custom reports can also draw in information for outside data sources as long as
Excel can interface to them. Data from another database in the lab for

example. We've exposed the externalid column on the Experiment table so you can
use this as a foreign key to the information.



Reporting to publication standards
(MCP guidelines)

Supporting information
Information for each protein sequence identified
Additional potentially valuable information

Quantitative proteomic results supporting
information

Posttranslational modification reporting
Peptide Mass Fingerprinting

Minimum set of protein sequences

e Include MS/MS data as supplemental material

A WN =

N
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Mascot Integra can produce reports that conform to the MCP reporting guidelines.
This makes it a snap to generate the supporting information required by journals
when the results are ready to be published.



Example MCP report

| * Return | | fExport report

MCP PMF report parameters

Protein e-value threshold™: 0.05
calibration method’: Internal trypsin
Mone

- " R
Exclusion of contaminant ions :

Resolution”: 10,000
Mascot Distiller version”: 2.1.1
Sequence database release’: Sprot_52.1.fasta
Export sample preparation details:
Export Mascot Distiller parameters:
Export peptide matches:
Export table of m/z values:
Annotate pmf spectrum with | Peptide start and end residue position ¥
I Add link to report to experiment notes field? I

tFl.ecu.m’ad field
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As some of you will remember last year we covered Integra and the MCP
guidelines. The report takes information captured while running the experiment and
along with a small amount of additional information that may be missing depending
on the peaklist format that was used. The core lab can optionally chose to make a
link to the final report available to the customer.



Example MCP report

| | F G| H I J | K 5
1 EXPOFT000336 el 1 Seclip uawg proteins
F)
3 Sample preparation conditions
4 |Prot Ianlﬁ\t. digestion conditions 10 mg of each sample wers diluted using 10 ul of 25mht AmBic and subjected to
=] proteoltic augemn using 50 ng of Trypsin 3t 37 degrees calcius for 16 hours.
o [efm 01 0 Z5 1o 10 o DT i Zor A 0
7] Incabitod 1 56 dogrous kol fx 1 o
| Chamical dartsaton tap 2 10 mg of each sample war diasd using 2l f odscrmic snd neubated
s a1 21 degres celcus for 15 minutes
10 |Pusification step | Samples were puried by Elution. Samples were diuted using 0.1 %TFAB0% ACH.
1 e s appld 10 C1EL G0l Thi: s srmgis wis ther s
2| in 0 ul ol ) 1RTFAMO
13|
1]
_15 Peak picking parameters
16 | Pea e MORO fiascot Dis: 711
a7
10 Database seaich paramatars
] |Database sesrch condtions se1 |
Search engine Maseot 22m
Dafabasy Speot Sprol_ 521 fasa
Databaso S 261513
Taxanomy Al entrizs
Database Size aiter Taxonomy 151
Pepiide Mass Accuracy 100 pr
[ a 1
Fixed modifications Cabamidomathyl (C)
Variabls modifcations Acsty (Protein Nerm) Gin->pyro-Glu (Ntem ©),Oxidation ()
Enzyme
Resolution

cclusion of contaminant ions  None

|Protein hit assignment criter P accepted if the

The m.x b

Mascet Mascor  Next best

(evalue) for th
o homolaugous pruten hil wos selermmed by wing NGB BLASTClustor wih the |..||ua...g condlns. 0% menbealr

=, B0% mirsruen lenglh cormeerage on ane of the pr

Hextbesthit  Next best hit

T Searchi Search iitle Sourca fila  Piotoin AccessiProtein Descriplion  Score e vahie Mascolhil  Mascet Score Mascol o valug_Mumber matched peaks
138 rss-19102007-00002 fid Gel | SectBp biding proteins EAMSOsts2RARECO NEIMA DMArepai protsinreed 72 0.02 VG15_BPMU 070 i
59| meys 1910200700003 i Gl 1 Ser16p beding proteins £ \MSDalaARL Mixtur 1 Mixture from profoins "8 118 4.14E07 NA. A a7

a0 SYY_GEOSL

s REGIZ_RAT

42 | m3s-19102007-00005 fid Gel 1 SeciGp biding proteins CAMSOsta2iRAMixture | Witue flom prteins K 196, 657C 11)5Y0_DEIRA ) 040 5
sl KICG_HUMAN  Kerstin, type | eyl Hom sapiens (Human)

| 1201 HUMAN type Al Clanin.} €10 ) 020 7 ezl il e P

5| v 1 - i Gl 1 Siec16ip baling protein E MSOala2RLIKICS HUMAN  Kuratin, type | eyloskels 117 522681 1901 § & ug

A5 | m¢-19102007-00007 fid Gel 1 Seclbp beding proteins £ \MSDataZ\R Mixture 1 Mixture from proteins: v 209 3.290.16 NDHI_F F’\F’C[

7| WATB_YEAST Vacunlar ATP syrthase subunit B (EC 15.3.14) (VATI”.Q! B suburit) Ni:uahrprnlan uumpB subunil) (V-ATPase 57 ios
£ ACT_HYDAT  Actin, non-mustle 6.2 - Hydra sittenuata (Hydrs) (Hydrs

T3 | 11 2007000 i el 1 16 bading protaies £ WSO AR Mt 1 Wit o s Y 142 1446 19 SV GLUGK. 54 0% %

& Y2214 ACIAD UPRO2S poiin AGIADZZ1B - Acoaoboctor . ursn ADPA) v
W 4 p nHEP Repoet Protrires { WO Rogrrt Peplides /| Peok chot . { Fabw chcomry ratis /e o0 < >
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The report is in the format of an excel sheet.
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Example MCP report

MS/MS fragmentation of DVFLGMFLYEYAR
Match to query 1530 from mascot search mss-15102007-00005 (M05y1206.pkl 98166 (task EXP-070700322-1302) ABRF2006 ESI QTOF
From datafile E:\MSData2\ABRF-sPRG200638166\M05y 1206 pkl

100

izean

Aoiai0
o)

I

laid
00 200 500 4oo 500 Boo oo Boo Boo oo 100 1200 1300 00 150 1600 700 0o heoo 2000

e
oo
S
e

Monoisotopic mass of neutral peptide Mr{calc): 1638.7752
Fixed modifications: Carbamidomethyl (C)

Variable modifications:

M(6): Oxidation (M), with neutral losses 63.9983(shown in table), 0

lons Score: 45 Expect: 0.00331764

Matches (Bold Red): 28/172 fragment ions using 130 most intense peaks

# b b 50 b [seq.| y v ¥ vy ¥ v #
1) 116.0342| 585207 980237| 495155 D 13
2| 215.1026| 108,055 1970021 99.0497 | V |1460.7573 7308623 14437307 722360 14427467 721877 12
3| 362.171(1815892| 3441605 1725630 F [1361.6889 6813481 1344 6623 672 8348 1343 6783 672.3428 11
4 4752551(238 1312 457 24452291250 L [1214.6204 607 8139 1197 5939 599 3006 1196 6099 508 8086 10
5 532.2766(2666419) 5142662576366 G |1101.5364 5512718 1084 5008 542 7586 1083 5258 542.2665 | 9
6 6153137(308 1605 5073031299 1552| M [1044.5149 5227611 1027 4884 514 2478 1026 5043 513 7558 8
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Along with an archive of images of the PMF or MS/MS spectra.



Accounting and Billing

» A list of accounts to be billed can be run:
e Monthly
e Quarterly
o or whenever you like.

» Integra supplies the breakdown of samples
analyzed by method for an experiment to an Excel
template that can be used for billing

» The template holds the billing information and
queries to integrate with an existing customer
contact information databases

MASCOT :How Mascot Integra helps run a Core Lab © 2008 Matrix Science {Sﬂg?g;}g?

Now that all the work has been done and the results distributed to the customer we
need to bill them for work done. We can generate a list of experiments that are
ready for billing in a chosen time period. All the information about the number of
samples processed by different tasks during an experiment can be reported. Just as
existing results reporting templates can be reused, existing accounting forms can
also be used. The business logic for the accounting resides in the Excel template
rather than Integra, allowing for the support of a wide range of accounting methods.
The Excel sheet can also interface with existing databases that contains the
customers contact information. Those databases can vary from a simple text file or

Excel sheet to Microsoft Access or a SQL server.



Example billing method

=
A B [ c ] D e [ F [ o [ H |

| 1 |BudgetiD Firsthame LastName Address Title: workPhaor Email
| 2 | 1000 Brarn Stoker 101 Learning ‘Way, Barnett College. NY Dr 68379723 Stoker@harmett edu
| 3 | 2000 H.P. Lovecraft 101 Learning ‘Way, Barett College. NY Dr G83-967-63 Lovecrat@hbarmet. edu
| 4 | 3000 Shirey Jackson 101 Learing ‘Way. Bamett College. MY Dr 683-276-6% Jackson@harmstt.edu
| 5 | 4000 | Franz Kafka 101 Learning YWay. Barnett Callege, NY Dr 683-774-67Kafka@harnetedu
| 6 | 4500 | Kathe Kaoja 101 Learning YWay. Barnett College, NY Dr 683-746-62 Koja@barnettedu
| 7 | 5000 Robert Louis Stevensor 107 Learning Way, Bamett College, NY' Dr 633-259-1F Stevenson@bamett.edu
| 8 | 6000 | Arthur Machen 107 Learning Way. Bamett College, NY' Dir E83-5B6-50 Machen@bamettedu
| 8 | 7000 \illiam Peter Blatty 101 Leaming “Way, Barnett Callege, NY Dr E33-576-00 Blaty@bhamettedu
| 10 8000 Mary Shelley 107 Leaming YWay, Barnett Callege, NY Dr B33-566-50 Shelley@barnet edu
| 11| 3000 Steghen King 101 Learning Way, Barnett College, NY Dr 6335104 King@barnett.edu

12
13 ]
14
15 |

16

MASCOT {iarrx

Here | have a very simple customers database. | am using the BudgetID field as a
key value to connect the customer to the their contact information in an Excel sheet.



Example billing method
A | B | [5 [ o | ¢

2D-DIGE (per gel, includes

| 1 |2D Gel-Based Analyses image analysis) 2-dye 300
2D-DIGE (per gel, includes

| 2| inage analysis) 3-dye 330
2D gel spot excisionfin-gel digest

| 3 | feiptipM3bicinformatics per spot 50
2D-gel stained and imaged with
Sypro Ruby only (no CY dyes

| 4 | or image analysis) Each 140

| 5 M3 Analyses (no prior sample EST-M3MNS (nfision) Hour 60

| B | LC-MS5ME Hour 60

| 7 | MALDI-TOF and -TOF/TOF  Hour 50
Ton Ezchange fractionation of
peptide digest, LO-MSMS
(per 10 fractions: standard 1h

| 8 |Multidimensional HPLC/tander reverse phase gradient) FRun 500
1D band excisionfin-gel digest

| 9 |Protein Identification f1hr MEfbieinformatics per band 100

|10 Additional M3 mstrument time per hr 60
In-solution sample preparation

| 11 fdigestihr MSibloinformatics per sample 100

12

[13]

|14

| 15 |Dye LCMSMS MALDI

| 16 |2 CyDyes per hour MALDI-TOF

| 17 |3 CyDyes per fraction MudPIT MALDI -TOF/TOF

| 18 |Other ESI-MS/MS (infusion)

119

20

MASCOT :How Mascot Integra helps run a Core Lab © 2008 Matrix Science {Sﬂngﬁ?

My accounting report contains all the pricing information is a separate worksheet.



Example billing method

E;i Pricing example 1.xls

A B

1 |Date 5/19/2008
| 2 |Project
| 3 |Study
| 4 |Experiment
15|
| 6_|Principle Investigator i HINIA

| 7 |Budget Code

| 8 |Address | #NIA

'3 |Phone No | HRUA

|10 |Email | HNIA

i |

12|

13|

14

| 15 | Item Count | Unit price

| 16 |2D Gel-Based Analyses Mumber of gels 2 CyDyes 0 300 $0
|17 | Mumber of Spots 0 50 50
|18 | Sub total $0
| 19 |MS Analyses LC-MSMS per hour 0 B0 0
| 20 | WALDI-TOF per hour 0 50 0
| 21| Sub total 0
| 22 |Protein identification Frarm 10 Bands 1] 100 50
| 23 | Additional MS time per hour 50 0
| 24 | In-golution 0 100 50
| 25 | Sub total $0
| 26 | Total 0
o7 |

El

El

Ed

31

=71
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Which | have used to create a report template.



Example billing method 1
=i
A [ B |l ¢ [ o[ E [ F [ & |
| 1 |Date 5/18/2008
| 2 |Project P-070900055 Sec16p biding proteins
| 3 |Study S-071000086 Sec6p biding proteins
| 4 |Experiment EXP-071000356 Gel 1 Sec16p biding proteins
5
| 6 |Principle Investigator  DrWilliam Peter Blatty
| 7 |Budget Code 7000
| 8 |Address 101 Leamning Way, Bamett College, NY
| 9 |Phone No 683-576-0052
| 10 |Email Blatty@barnett.edu
1
(12|
113
14|
15| ftem Count  Unit price
|16 | 2D Gel-Based Analyses Murnber of gels 2 CyDyes i 300 50
17 | Number of Spots i a0 50
18 Sub total ” $0
|19 |MS Analyses LC-MS/MS per hour 0 B0 $0
20 MALDI-TOF per hour i 50 50
121 | Sub total $0
| 22 |Protein dentification From 1D Bands 3 100 §3800
123 Additional MS time per hour B0 $0
21 In-solution i 100 50
E Sub total ___§3,600
26| Total $3.800
27 |
| 26 |
129 |
a0
31|
132 |
33|
31
MATRIX
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Here is a bill for a 1D gel experiment. Integra filled out the project, study, and
experiment information along with the number of bands analyzed. Excel looked up
the contact information based on the budget code Integra supplied.



Example billing method 1

fLH Proteomics core service lab Bamett College
Date 5/19/2008

Project P-070900055 SeclBp biding proteins

Study 5071000068 SeclBp biding proteins

Experiment EXP-071000356 Gel 1 Sec16p biding proteins

Principle Investigator Dr Wiliam Peter Blatty
Budget Code 7000

Address 101 Learning Way, Barnett College, MY
Phone No 683-576-0052
Email Blatty@harnett edu
Item Count  Unit price
2D Gel-Based Analyses Murmber of gels 2 CyDyes 1] 300 §0
MNurmber of Spots o a0 30
Sub total $0
MS Analyses LC-MSiM & per hour o B0 $0
MALDI-TOF per hour o a0 $0
Sub total
Protein identification From 1D Bands 2] 100 $3,800
Additional M S tirme per hour 60 $a
In-solution 1} 100 $0
Subtotal $3.800
Total $3.800

{ MATRIX
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Add a header to the sheet and print it out and you have the final bill. If the
accounting department needs the information in a different format then you could
create a different template.



Customer interface

Experiment t1d  External Id
EXP-080500363

Experiment Status Last task completed
In-progress Mascot

Task Notes

sarmple Mix
off-line LC
Samples diluted 4 fold in 100mM Amm Bic,

Prosessed fractions from Mixture 1 (sourcs D001 & 0002), Mixture 2 will be run on 15/05/200&
Off-line LC
off-line LC
FPeak lists
Identifications to date
Follower

Follower

Overall progress
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Our customers are not going to be happy with just a bill so Integra provides a simple
password protected webpage interface to the experiment status page.

Customers can use this interface to follow the progress of their samples hopefully
reducing the number of inquiry calls. The interface gives an indication of where in
the process the samples are and how complete is the experiment.
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Customer interface

MASCOTIntegra

Sample Parent Processe, d?

5-080515-00001 PS-0001
$-DB0SL5-0001L Mixture 1 1-2 208051500002 Pe-0002
5-080515-00003 PS-0003
5-080515-00012 Mixture 2 3-4 SR
$-080515-00005 PS-0005 %

$-080515-00013 Mixture 3 5-6 et aDonE Pe-nnoe
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Clicking on a progress bar for a task gives a more detailed view of which samples
have been processed through the task, and which are currently waiting to be run.



Customer interface
|¢Return | | ok add | | X Delete |

H User Id Description

- Blatty William Peter Blatty

- Jackson Shirley lackson

- Kafka Franz Kafka

- King Stephen King

- Koja Kathe Koja

Il Lovecraft H. P, Lovecraft

- Machen Arthur Machen

Il Scott Everybody knows Scott
- Shelly Mary Shelly

- Stevensaon Robert Louis Stevenson
- Stoker Bram Stoker
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Access to the customer interface is controlled by a simple username and password
list that does not give access to the complete system. Integra can also email
administrators on errors, users on experiment status change and on completion of
Mascot searches/importing.



Instrument usage, success rates and
other metrics

« Reports generated per a
month/year/rolling year/whenever

» Service usage statistics:
*No. Samples
*No. Runs
*No. Users
« Sample success rates
«Samples per a customer/project
«No. runs by analysis type by project

{ MATRIX
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Because Mascot Integra can record all the information about the experiments, it can
be used to generate reports about instrument usage, analysis success rate, and
other metrics useful to a core lab. These reports, like almost all reports in Integra,
are stored as templates and can be generated every month, year or as necessary.
The reports can range from the simple, e.g. the number of samples analyzed or the
number samples run on an instrument to more complex, such as a breakdown of
the number of runs by analysis type and project.



Instrument usage, success rates and
other metrics

Analsysis of samples by project

1
m ldentified

m Samples

3

Project Number
©

10 20 30 40 50 60

o

Number of Samples
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Here are a few example reports | generated from data in my system. The number of
successfully analyzed samples per project



Instrument usage, success rates and
other metrics

Number of runs per a sample per a project

m No. Analysis

m No. Samples

0N A WN =

Project Number
©

0 20 40 60 80 100 120 140

Number of samples/runs

{ MATRIX
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The number of runs per a sample per a project.
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Instrument usage, success rates and
other metrics

Number of runs by analysis type and instrument

400

mMS/MS
m Peptide Map

350

300

250

200

150

Number of Runs

100

Bruker MALDI TOF ABI TOF/TOF ABI QSTAR LCMSMS
Instrument
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And the number of acquisitions per instrument. You can generate metrics based on
pretty much any information stored in the system.

44



Mascot Integra provides:

Sample and project tracking.
Flexible experiment design

One or two way integration with
instruments and software packages
Powerful reporting system

» Search results

» Accounting and billing reports

e Core lab performance metrics

Easy to use interface for collaborators to
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In this presentation | hope | have shown you how Mascot Integra can help run a
core lab.

Integra provides the standard sample and project tracking that you would expect
from any database suitable for a core lab. It also provides a flexible experiential
design environment. Integra can integrate with all the common proteomics
instruments and software with one or two-way communication which is combined
with Mascot Daemon for automated data processing. The powerful reporting
systems enables the design of standardised reports for everything from search
results, to accounting and billing and performance metrics. Finally there is an easy
to use interface for the labs customers to monitor a projects progress.



